Multi-layer film permeable to UV radiation The present invention relates to a multilayer film that is
impermeable to liquid and that is at least to some 5 extent permeable to UV radiation, preferably in the
form of a tubular film, comprising a layer sequence made of a layer (a) based on at least one
thermoplastic olefin homo- or copolymer, as one of the external layers, an adhesive-promoter layer (b),
an internally 10 situated layer (c) based on at least orfe"’homo- and/or copolyamide, an
adhesive-promot%ulﬁyclar_ fd andﬁg%%r)é?) ba%c?%op at least one plomo- and/or copolyamide, as one

of the external layers, Wheré/ﬁﬁre sof{TeEnallng p0|r(|)t of thed ('eramob)l'?istic olefin homo- 15 or

copolymer of the layer (a) is at least 100C, to the use of this type of multilayer film as internally
situated tube of amheseqrtiondube ifoivtnet iemovatbatod subtereamadrn pipageto anlinsartian tube of this

tYIObe, and to a pipey eﬂ%@%ﬁﬁ@ﬂ@ﬁﬁ%ﬁlf?ﬁ t%‘ﬁ8d0trﬁlBPng@”IQfSUpE%f@netac'ir‘]p'ﬁ}ﬂ%oreferab%l
subterranean.sewer.pipes. T ior art has, alrea iIsclosed multilayer films which are permeable
to UV radiati?)5n and |tn 5r?ali eCrarf]e %% uEseOd in the réabérllloélstaltigﬂ'of &béfgé%"vé(y o'fr(]exgrﬁgle, EP-A-O

342 897 describes ¥ Mulfifayét filHRIHigh hdd ABolyafTRE |8)él%hs i Y& irfass FiRSShd an
ionomer sealing |apeleaa secbad S0 sunfadmkger.df thed muttdilayeofilen Ihesew fdrgsipeaenovation,
thhedpolyetl)rlnide laygr ég bﬁndgdr’ﬁ@-a fib}fOUS: BPBMDN@F\,by aleatieaeandfthi& ﬁéﬂe@xﬁ@k'h?&ﬁd Vﬂvith :;
ardenable resin. r conditjoni he fi is.is applied, to er with the, resj , after the 35
saturation procesls'?%%g%éte b %%ﬁﬁﬁge%éﬁﬁ%%ﬁep% rreq%éi}cr;ig’g rvérﬁg\ﬁaﬁ})g %Hr?am? Internal wall

on
of the pipe, DVer tAEHAHEDige¥ifluntfeleRes AeP RalentitfSt thaEsilMPmedAS/o?UV radiation,
a

copol yam de, an adhesive-pronoter layer (d), and a
|ayer (e) based on at |east one honp- and/or
copol yam de, as one of the external |ayers, where the
VI CAT softening point of the thernoplastic olefin hono-

15 or copolyner of the layer (a) is at least 100°C, to the
use of this type of nultilayer film as internally
situated tube of an insertion tube for the renovation
of subterranean pipes, to an insertion tube of this
type, and to a pipe-renovation system suitable for the

20 renovation of subt erranean pi pes, preferably
subt erranean sewer pipes.

The prior art has already disclosed nultilayer filns
which are perneable to UV radiation and inter alia can
25 be used in the renovation of pipes.

By way of exanple, EP-A-0 342 897 describes a
multilayer film which has a polyamde |layer as a first
surface |layer and an iononmer sealing |ayer as a second
30 surface layer. If the multilayer filmis used for pipe
renovation, the polyanm de layer is bonded to a fibrous
nonwoven by heating, and this is then saturated with a
hardenabl e resin. After conditioning of the film this
is applied, together with the resin that, after the
35 saturation process, is located on the surface, onto the
region requiring renovation on the internal wall of the
pi pe, over the entire pipe circunference. After
hardening of the resin by neans of UV radiation, a



- 2 - stable pipe section at the internal pipe wall requiring renovation is obtained. The two ends of the
film are then sealed to one another by way of the ionomer sealing layer. 5 In another known process
for the renovation of subterranean pipes, a flexible insertion tube is provided, and is drawn into the
pipe requiring renovation. Said insertion tube comprises two tubes, 10 preferably plastics tubes, with
different diameter, between which a support material Zaturated with a reactive synthetic resin has been
Introduced. After the introduction of the collapsed insertion tube into the pipe and inflation of the

insertion tube to tAEAY GiaRdter SPHd Bipedind BnthBlETE&H B hRFI&REd LERRES tH¥two tubes in
order to obtain, aften@radvalrof tise ladraahibe, dlxtabliewpipensishefntdrhal gipé wadlrrequiring

renovation. The hgrdeningecareae achieve@ viaifeadiationyyith Wy radigtionh #n ordeioiee?0 prevent
undesired prematyé%lhiaﬁ%erl\ig f the synthetic resin prior to introduction into the pipe requiring
renovation, it is necessary that the externally situated tube of the insertion tube has a protective layer
or is composeEd thereof, in order to prevent 25 premature exposure to external UV radiation and thus
premature curing lof thea@imah cokftast) thePlmeeRsly sftQatedttie of @NOUAE SNinsé@tion tube has
to have permeabiiysioddVaadiationpirpegler t@pefmigéxinghe Inflatedracnekition, tive haidening 30

procedure. The i%@mllx&@yategnt&be of thigytypg-of insgrgon tyhe, ob@p@rre,sganpm%@ultilayer film,
preferably in the form of a tube, used fpr Pi@e renovation gnd as 35 disclosetd\{&ll:()?y vgwf example in
EP-A-0 342 897, rse%ﬁsif t%nStrin%g%nqpme ﬁSH(:'a?PeqhH_ Fneﬁt%'m{ brdet tha tc ithstand loads
arising duriddits RASAIRARbY exBhphé tiiSse bEOGFiIng il 98 LigtSMicticH MIBHSE pipe requiring
renovation, duringpttenvedlationrofdhe respsaiyfitm witttie thepipes adrur afterdsucgesisfulaenovation -

_during rem_oval fromdbeiRie s ﬁ’@ﬁﬂ&afﬂ@gerpfrﬁa@%@%eﬁ #Hm Qtﬁ%&?d iﬂfEBTA'tOr%“_Z 897 is that
it has a point of wleg{mga:a least |r1fthcta gsglgg qu the gﬁalis_ﬁasaép,[?nd/ort %glsaph/fagta with

: . I on a e agp :
conventional tubular films Which arg used as nternglfy 0 situated tﬁBes of an insertion fibe during

pipe renovation is’hR® théd¥do ndt halkqhe néchdri€al PrBpeFtidLRrquiréBSn drfler i ithstand the
loads describfed athoaeeTerthisfentheonditiening lean syptbhally be usedrin bsdehao dehaxve an

Improvement 15 iperopyventional filos, whese thase hae at deasstanenlayar based &y folyamide.
of the internal tube, a stable pipe at the internal
pipe wall requiring renovation. The hardening can be
achieved via irradiation with UV radiation. In order to

20 prevent undesired premature hardening of the synthetic
resin prior to introduction into the pipe requiring
renovati on, it IS necessary that the externally
situated tube of the insertion tube has a protective
layer or is conposed thereof, in order to prevent

25 premature exposure to external UV radiation and thus
premature curing of the resin. In contrast, the
internally situated tube of this type of insertion tube
has to have perneability to UV radiation, in order to
permt, in the inflated <condition, the hardening

30 procedure.

The internally situated tube of this type of insertion
tube, or a corresponding nultilayer film preferably in
the form of a tube, used for pipe renovation and as
35 disclosed by way of exanple in EP-A-0 342 897, is
subject to stringent nechanical requirenents, in order
t hat it can wthstand |oads arising during its
handl i ng, for exanpl e t hose occurring during



There is therefore a need for multilayer films which do not have the abovementioned disadvantages.
20 It was therefore an object of the present invention to provide a multilayer film, in particular in the
form of a tubular film, which is suitable as Internally situated tube of an insertion tube for the
renovation 25 of subterranean pipes, preferably subterranean sewer pipes, since it has not only the
necessary permeability to UV radiation but also mechdanical properties that are sufficiently good for it to
withstand the high loads that arise during pipe renovation. 30 Said object is achieved via provision of
the multilayer film! SEthBIHEEARSh tHHt9s Temh®50IE 88 YiglidWan & Bittat @ Teat 5 isBBne extent
permeable to UV tadiatiod, | preferablgfin tHeeformsgfes tubidarffilinm3sicomprisintea fyee,.sequence

made of - 4 - (a) arlayerdp) basedioperdeast anamhesmaphastic Qlelimomemsy Lopplysaer, as one of
the external layers,ar f)‘i"é%‘?e layers, 5(b) an adhesive-promoter layer (b), (c) an internally situated

layer (c) based on at least one homo- and/or copolyamide, 10(d) an adhesive-promoter layer (d), and
(e) a layer (e?based on at least one homo- and/or copolyamide, as one of the external layers, or
surface layers, 15AwHeFaHERMCATSoRENIRGPBIHtOItIRY BiermdpTastic eledimesornd- EPcépblymer of the
layer (a) is at leas3 408D 20i Surphigingly, ihiaas be@feundthaidak nugdtlager fileasf theninvention

features an excellgnt b,agé@roqﬁqﬁt in ﬁ%lagggﬂo gégﬂg-%dqf(;pe 5e%jp§§@\¢af@{£)&e {gngyation, and

therefore in relation to thi loss, | eg%%ation Ymonomers or of other saturation 25 ans. It has
risi ,

moreover been eStaBlSH a,°§1ﬁ‘5 %atf &e%uméﬁat} f%eof%ﬁsqn\?gntlow, by B% ticular in the

form of a méfilay&t tUb &I WPeJse iAfthe #0rm bPaghukitYer fitR&eafidl tdgive B RBe, features
very good mechanmabpetpearties, sn 3hpartictias gerggoodexteasibilityhen soebrawiayahat it
withstands the loggsiat @rise dvdgaithe genpMatigngfrsubtgrranea PHSS. ipmarticylagduring
!nflatlon Wlth!l‘l the d@?(:er:%sé%m, dltl)rér\ll%_the pI:gcedm% tstrhtans%%t, the Coorﬁg}agllnﬁn?tgéggebgﬂd the_ entry
into 35 the pipe requiring renovation, and moreover, aiter the hardening of the resin, can be withdrawn

therefrom without®ty BREAK-8ff, B 1iti§br tdarMig  hd<CmardbveY Heéh fUm, QfFRShgly, that the

multilayer 15 in conventional filns, where these have at |east one
| ayer based on a pol yam de.

There is therefore a need for nultilayer filnms which do
not have the abovenenti oned di sadvant ages.
20
It was therefore an object of the present invention to
provide a multilayer film in particular in the form of
a tubular film which is suitable as internally
situated tube of an insertion tube for the renovation
25 of subterranean pipes, preferably subterranean sewer
pi pes, since it has not only the necessary perneability
to UV radiation but also nechanical properties that are
sufficiently good for it to withstand the high | oads
that arise during pipe renovation.
30
Said object is achieved via provision of the nmultilayer
film of the invention that is inperneable to |iquids
and that is at least to sone extent perneable to WV
radi ation, preferably in the form of a tubular film
35 conprising a |layer sequence nade of



-5 - film of the invention has the very good mechanical properties even without prior conditioning, thus
rendering a conditioning step unnecessary. 5 For the purposes of this invention, the expression
"tubular film" means a multilayer film produced by (co)extrusion, preferably by blown-film (co)extrusion,
and having no seal seam. 10 For the purposes of this invention, the expression "UV radiation” means
electromagnetic radiation in a wavelength range from 200 to 400 nm. The multilayer film of the
invention is at least to 15 some extent permeable to UV radiation, preferably permeable to an extent of

at least 80%, parti@arl§* pref@bly (FrmBaBRFo Ah edtent BRaE 1e88C00HENERE BRdtefred
embodiment, the multilageefiln ohte20 ventpaliy met ongsatdesstad sbhee @xeat pefmeable to UV
radiation, but also at leashigepemeoextent payeepBlgeiosshort-wave, visible light, preferably to an
extent of at least 80%, particularly preferably to an extent of at least 90%. 25 For the purposes of this
invention, the exprg) sion "short-wave, visible light" means glectromagnetic radiation in a wavelength

range from 480 td 800 nAl ﬁ%?&%fb‘!’ffr%?ﬂﬁb 5 4'5@’&91. BThe multilayer film of the invention

features excellent mechanical properties (determined by the method described below), in particular by
virtue of very good@xtensibiliht. arheaextgnsikilitsitaf dhe aydtilayey filvaSedofdhe anvensgst - even in the

nonconditioned state - i, QEETRRRIY ak igassl8% ggg%legg( preferably at least 18%, very particularly
preferably at least 20%, in particular at least 30%. -6 - For the purposes of this invention, the

expression "conditioning"meansthereversibleprocessof absorption of moisture, preferably of water, by

a 5 materiall Brefé@bly B) sadiesiopfadticomatéiall Y& a6 hodidd or copolyamide, or a
corresponding film, such as the multilayer film of the invention, until constant weight has been

achieved. The cop@i}ionwgm@ng}ly I(e@pls naproyed mechaiical prrertiessdO and/ or
copolyam de, as one of the external |ayers, or
surface | ayers,
15
wher e t he VI CAT sof t eni ng poi nt of t he
thernoplastic olefin honpb- or copolyner of the
| ayer (a) is at least 100°C

20 Surprisingly, it has been found that the nultilayer
film of the invention features an excellent barrier
effect in relation to drying-out of the resin used for
pi pe renovation, and therefore in relation to the |oss,
i.e. mgration, of nononmers or of other saturation

25 neans. It has noreover been established, surprisingly,
t hat the multilayer film of the invention, in
particular in the formof a nultilayer tubular film or
else in the formof a nultilayer film sealed to give a
tube, features very good nechanical properties, in

30 particular very good extensibility, in such a way that
it wthstands the loads that arise during the
renovati on of subterranean pipes, in particular during
inflation within the pipe system during the preceding
transport, the preceding storage, and the entry into

35 the pipe requiring renovation, and noreover, after the
hardening of the resin, can be wthdrawn therefrom
wi thout any break-off, splitting or tearing. It has
noreover been found, surprisingly, that the nultilayer



A suitable material for the production of the layer (a) of the multilayer film of the invention is at least
one thermoplastic olefin homo- or copolymer. 15 Thermoplasticolefinhomo-orcopolymersof
a,0-unsaturated olefins having from 2 to 10 carbon atoms can preferably be used for the production of
the layer (a) of the multilayer film of the invention. Suitable olefin homopolymers are preferably those
20 selected from the group consisting of ethylene hontopolymers (polyethylenes, PE), preferably
LDPE and HDPE, propylene homopolymers (polypropylenes, PP), _
butylenehomopoly e (BlyblBfenb 83 AH isOBGtyIEHE hotfbYon#Res (FBIGRBBLEANes, PI), and
25 mixtures of at aspenbdicishe pyigmersamiemoiohed. PLDPE" neednel Ioveaiengity pélethylene with a
density in the range iR i0h36 40 OohAD(GrBa; teqtutirg adrgbssgsaeof branching of the molecules.
"HDPE" means high-density polyethylene having only a small amount of 30 branching of the molecular
chain, and the density here can be in the range from 0.94 to 0.97 g/cm3. Suitable olefin copolymers
are preferabl§ cop@yméri&s AHIRMEIndRYr propyfend AXEYr' R Teast Oife L8RHRSHVINY at ieast 4,
preferably from 4 tb uubartichlatyi3s praEarablg fréml 4 td 8Y €arbdn hibmB! 8GRy pifticular
preference is giverc®) expolygiess of eihytaneaang/obpropylene- with mt lees) ererarsladim, selected from
the group consistig\\goofMpHS, REXeRe - Jen@nd octene. The proportion of a-olefin in the olefin
copolymer is preferably at most 25% by weight, particularly preferably at most 15% by weight, based
in each case on the total weight of the olefin copolymer. 5 Particularly suitable copolymers of ethylene
and of at led$t onEY-olefif hRNIRPEERaSE 4 EAHSON AOPRS BRNLLDPE SXPOEHHP LN L LPPE" means
linear low-densityretbyl@nieccdpolymeaeschamdetizednbyribeipresenadiadta kamear main coain with side
chains located theygpa), dAgnith aaryesitrigrthedangs firip hgp to 0.94 g/cm3. "mPE" means ethylene
copolymers polymerized by means of metallocene catalysts with density preferably in the range from
0.88 to 0.93 g/cm3. Preferred olefin homo- or copolymers for the production of the layer (a) are 15
ethylene homo- of 8pditnktd aKéfor btdhietle hbﬁ?o- bP¥BPblyrers SA Farti¢ #aRY preferred material
for the prodiibtionsafithe laydrefa) is panixaaiel of attleastldhe etierie homopohaher sbtly as LDPE,

and of at least ong&tielgpeecopalymer sugheas LoPPRandydnPiBo2h TheMICAJl seftgning point of
the thermoplastic %f]i%pgpcg cHecrorpéJ r pgt %Iaé/)gtr éﬂ} o{)}he linulltggg?r féla%af the invention is at
ICAT softening pomt%{pg (?

least 100C. The T A/120) Is determined In accordance 25 with DIN EN I1SO
306/ASTM D1525. The thickness of the layer (a) of the multilayer film of the invention is preferably
from 10 pm to 500 preNsaricebely refeabRdrommo phie 400 pinh,axaty J0 pantielilaryepreferably
from 30 pm 20 300 pvenni @ie peefaged einpodimaniatie thicksese adthe haygidpyrob e multilayer
film of the inventignyis gt/least 40%;qfthe tgfal thigkniess,ef theqyltilaysr filllye  ext ent

perneable to short-wave, visible light, preferably to

an extent of at |least 80% particularly preferably to

an extent of at |east 90%

25
For the purposes of this invention, the expression
“short - wave, visible light” neans el ectromagnetic
radiation in a wavelength range from 400 to 500 nm
preferably from 400 to 450 nm

30

The multilayer filmof the invention features excellent
nmechani cal properties (determined by the nethod
described below), in particular by virtue of very good
extensibility. The extensibility of the nmultilayer film

35 of the invention — even in the nonconditioned state —
is preferably at least 15% particularly preferably at
| east 18% very particularly preferably at |east 20%
in particular at |east 30%



35 preferably at least 50%, particularly preferably from 50% to 90%. -8- A suitable material for the
production of the layers (c) and (e) of the multilayer film of the invention - respectively mutually
independently - is at least one homo- and/or copolyamide. 5 Suitable homo- or copolyamides for the
production of the layers (c) and (e) of the multilayer film of the invention are preferably those selected
from the group of thermoplastic aliphatic, semiaromati®, or aromatic 10 homo- or copolyamides. Said
homo- or copolyamides can be produced from diamines, such as aliphatic diamines having from 2 to
10 carbon atoms, in particular from hexamethylenediamine and/or from aromatic diamines having from
6 to 10 carbon atdm@s, i parti@lapfreasp- a6 phémydeniediegninecand ftome aliphpitiesFiaromatic

dicarboxylic acids-kaviag iRty 14 casher atomngee.g.radipicacidl cterephibedis aicid,oar

isoterephthalic acgb%@mpa%ovgfpoﬁpl&t&r@pdu pé}OéFprglconlyzl;\%ig? ’frorB ctams having
from 4 to 10 carbon 20 atoms, e.g. from s-caprolactam. Polyamides used In the jnvention are
preferably PR 6, PRUY IPA 66PPRI &1 39h¥%12%r @orF&eddﬁ%‘?rl\@%bBIyﬂ?etrg,r bPa miREFE of at least
two of the polyamidesanemdithed. Z5It 6P pRafEpaBIEehat Bie |ayet(¢)eamP Rilicrqe)fdflthe multilayer
film of the inventigubhaveaan itdreticalilayer syreictute,| partisulatlygreferadty roridentical layer

thickness, and/oréq)qpst{cgjnpolm' congpangénang@ﬁ%p&nticﬁgomp@mo\%@ another
preferred embodiment of thiénuéti er film of the invention, the la erséc and layer (e) ot the
a

multilayer film of tﬂzqﬁ{/épﬁi Rave aodi'ﬁ@?éﬁtvlg%%ﬁ gf?frg, icORl b%?erably a different layer

35 thicknesd@nd/or different polyamidecomponents, and/or an composition. - 9 - It is particularly
preferable that thélayeérs 4b) andge erasplectivelytdoenpriseltie samegiolyamideayre {ragkness of the

layers (c) and (e) of thene muiliHayesyfbm afithe igyention isfyefRebly iespsctiyRlydpuisipdy

independently frop‘hg ;m é? élgtoi pmofg{tlicnul%%[efga% f{)qm r;lg)lrpm to 60 pm. Conventional
adhesion promoters can be usedcfor he poty ’

15 Thernopl astic ol efin hono- or copol yners of
a, B-unsaturated olefins having from 2 to 10 carbon
atons can preferably be used for the production of the
layer (a) of the nultilayer film of the invention.
Suitable olefin honopolynmers are preferably those

20 selected from the group <consisting of et hyl ene
homopol yners (pol yethyl enes, PE), preferably LDPE and
HDPE, propyl ene honopol yners (pol ypropyl enes, PP) ,
but yl ene honopol yner s (pol ybut yl enes, PB) , and
i sobutyl ene honopol yners (polyi sobutylenes, PlI), and

25 mxtures of at least two of the polyners nentioned.
“LDPE” neans | owdensity polyethylene with a density in
the range from 0.86 to 0.93 g/cn?, featuring a high
degree of branching of the nolecules. “HDPE’ neans
hi gh-density pol yethylene having only a small anount of

30 branching of the nolecular chain, and the density here
can be in the range from 0.94 to 0.97 g/cnf. Suitable
ol efin copolynmers are preferably copolynmers of ethyl ene
and/ or propylene and of at |east one a-olefin having at
| east 4, preferably from 4 to 10, particularly

35 preferably from 4 to 8, carbon atonms, and very
particular preference is given to copolynmers of
ethylene and/or propylene wth at |east one a-olefin
selected from the group consisting of butene, hexene,



10 production of the adhesive-promoter layers (b) and (d) of the multilayer film of the invention. It is
preferable that the adhesive-promoter layers (b) and (d) are respectively mutually independently based
on at least one modified thermoplastic polymer, preferably on 15 at least one modified olefin homo- or
copolymer. Olefin homo- or copolymers used here can be the olefin homoor copolymers that are also
suitable for the production of the layer (a), but after mddification. It is particularly preferable that the
adhesive-promoter 20 layers (b) and (d) are respectively mutually Independently based on at least one
modified ethylene¥i8mOCSEESolyHEr AABPAE 62t (e Hoblield Sropyledd RorRbebt Bopolymer
modified with at lep@ne®rganicsacidoeivithadtl Igastane prefdrably T¥clid®s ongzingdainhydride,
preferably maleic gatwideidead hg thicknesaisrl ynexadhesive 1sonsieisygrs (b)mrnrdkd)iof the

Itil film of [ Tolgl I ' I f 1 to 30
o, periuialy DS o o o 0 e e B0 ay (5 S8 () ARG RS adnesiv

pm to 20 pm. The layers (a),,(c (eﬁ and e adhesive-
promoter lay@rs (BFLAY (fi/ﬂ,gbrf e ﬁHJIﬁIQ%FfiIﬁPBPéQ ThE ?n\}éfntiSﬁ%ln, %e%@asaﬂg/, @spectively
mutually independ@@$} cafiprise ab@itives Banched rémltRagrodh EGidISihgRbPamRtistdtfc agents,
antioxidants, antibloDRRBg ageiiter aniieBging BYPRES, antiaiaobidl near | owdensity

Ingredients, dyes, eplpipigments,stagjizs's, praiarahly beps sipbiizerndrpress slabilizers, processing
aids, flame retardfamts nucleating aé]ents, crystallizatiqn aldﬁ Erefer?blﬁ/ % éatal-nucleatlng 5 agents,
B ﬁ'eps, ﬁ i 8 aah

t r
lubricants, optical _rﬂﬁw%ne@' fFe_xi _ él g%\'i se, pI%l %rs, es,; sﬁa@%rrg,ofﬂrers, peel
additives, whes, Wetinadtans| §urfdc-achfe EamBBundDPrételbly Surfac4ntd! A8 dispersing
agents, to the exténPtat tieeses addiiyes o ratp) jmpais peoigability tol Uy ratkatien.ofhe layers (a),

(c), and (e), and aieR e sebRsIve-Aranaies laygisHbland (d)y ofghemarikaver film aftae invention

can, if necessary, respectively mutuyally 15 Independently_compri t least.0.01-20% by weight,
preferably at Ieas{ 8@5?0&/5 8351 vr\@éigﬁ,%l/r? es%cfrﬁfca%/gclgeg}n'segﬁ on t%re?%éll%iéaﬁgh? o% 8r'}0?ndi(\§//|rdual layer, of
at least one of th& B8V MRhBionedf adbfi®espr oduction of the layer (a) are

15 ethylene hono- or copol yners and/or propylene hono- or
copolyners. A particularly preferred material for the
production of the layer (a) is a mxture of at |east
one et hyl ene honopol yner such as LDPE, and of at |east
one et hyl ene copol ynmer such as LLDPE and/or nPE.

20
The VI CAT softening point of the thernoplastic olefin
hono- or copolynmer of the layer (a) of the nultilayer
film of the invention is at Ileast 100°C. The VICAT
softening point (VST A/120) is determi ned in accordance

25 with DIN EN | SO 306/ ASTM D1525.

The thickness of the layer (a) of the nultilayer film

of the invention is preferably from 10 um to 500 pm

particularly preferably from 20 pm to 400 um very
30 particularly preferably from30 pmto 300 pm

In one preferred enbodi nent, the thickness of the |ayer
(a) of the multilayer filmof the invention is at | east
40% of the total thickness of the nmultilayer film

35 preferably at |east 50% particularly preferably from
50%to 90%



20 In one very preferred embodiment, the multilayer film of the invention has five layers, i.e. consists of
the layers (a), (b), (c), (d), and (e), and there is therefore bonding between the two polyamide layers
(c) and (e) by way of an adhesive-promoter layer (d). 25 The total thickness of the multilayer film of the
invention is preferably from 20 to 2000 pm, particularly preferably from 50 to 1500 pm, very particularly
preferably from 100 to 1000 pm, in 30 particular frorh $20 to 400 pm. The multilayer films of the
invention can be produced by known, conventional processes, where there is preferably no need to

condition the multhay2H fiFPRS 1Bhe pratered et BSdirREAE Uit bfARe Rlyeld @rei@dRiiy the layers
(@), (b), (c), (d), afdXe)aof theenuhilayieh €ilnmoff theé awentibn lcen dfe groducew earid processed in the
form of an entire medfayen e in thatfaaniof ajtuldies fitentnonepartisulatypretestedgrgoodiment,the

5 multilayer film o&%inv%ipg is &, qug riubular film with no seal seam. In another preferred
embodiment, all of the layers, pFeferm h(}ﬁaye'rs (@), (b), (c), (d), and (e), of 10 the multilayer film of

the invention*tan be produced and processed in their entirety in the form of a cast film. It is preferable
that a resultant castifiiadfehepiventioN is percd s @agive Qtubehda SEQIfHEbT Ok 1&fer (a). This
also applies to multigyéernflerss 15 of thariaverndipn avhictheamalspi beagbtairfed in the farneof flat films

by other, conventignal prosssgsAgrarFinaly e iaduction etalbar thedprivisuiallaygss. preferably
the layers (a), (b), in), (ﬂ) and ﬁ?%%) of the mulfilayer film of the invention can also be achieved via
ISy AP i e onat 1.¢

c
(co)extrusion. The he i %l, bfeferall) Alay@t! ¢, or aromati
10 honp- or copol yam des. Said honpb- or copol yam des can

be produced from diam nes, such as aliphatic diamnes
having from 2 to 10 carbon atonms, in particular from
hexanet hyl enediam ne and/or from aromatic diam nes
having from6 to 10 carbon atons, in particular from p-

15 phenylenediamine and from aliphatic or aronatic
di carboxylic acids having from 6 to 14 carbon atonmns,
e.g. adipic acid, terephthalic acid, or isoterephthalic
acid. It is noreover possible to produce hono- or
copol yam des from lactanms having from 4 to 10 carbon

20 atoms, e.g. from e-caprolactam. Polyamides used in the
invention are preferably PA 6, PA 12, PA 66, PA 61,
PA 6T, or corresponding copolynmers, or a mxture of at
| east two of the pol yam des nenti oned.

25 It is preferable that the layers (c) and layer (e) of
the nmultilayer film of the invention have an identica
| ayer structure, particularly preferably an identical
| ayer thickness, and/or identical polyan de conponents,
and/ or an identical conposition.

30
In another preferred enmbodiment of the nmultilayer film
of the invention, the layers (c) and layer (e) of the
multilayer filmof the invention have a different |ayer
structure, particularly preferably a different |ayer

35 thickness, and/ or di fferent pol yanmi de conponents,
and/ or an conposition.



of the layers (a), (b), (c), (d) and (e), is preferably 25 produced by (co)extrusion, particularly preferably
by blown-film (co)extrusion, or by cast (co)extrusion, and very particularly preferably by blown-film
(co)extrusion, in the form of a tubular film. 30 As an alternative, it is also possible to produce individual
layers of the multilayer film of the invention in the form of a layer composite by (co)extrusion. 35 The
person skilled in the art is well aware of these produ‘ct?or'l processes and of corresponding production
parameters. The multilayer film of the invention can preferably have been embossed. The
multilayer film of the ihvenBBhidarindrédver seh ety hAR bd&F plidel % id Plef@2Ble that the
multilayer film of the)investiet hagdleercusipies@ohbeaxsdiymardisaallgeriented, and this means that
it is not subjected to 10 any orientation after its production, preferably by extrusion. The multilayer film

of the invention iS‘IWthC“?%Hycﬂﬂ%% rinkable,.ip par it(:#)gr pot fgﬁ:n b¥[l]]eati{1gg 15.the mjrgtilayer film of
re [ . [tilayer film of th

the invention is preferably sealable via the layer ( he mu invention Is preferably

aye |
transparent. 20 AThEMISHE abdve' Be Mlitilay refilm'd?\fﬁgtire/\f’éhtioh ¥s atNe&LGh T le extent
permeable to UV F&§iBf6h! ¥8The nittikaler Yilm bhaePeneatdhypreferably irbthHéorrh f a tubular

film, or else in thelfoomuei a paultiiayer filmsealed to ghieya tuleenis thenefore saitabte as internally

situated tube of an insertion tube for the renovation of subterranean pipes, 30 preferably sewer pipes.

The present invention therefore alsotﬂﬁovldes the use of the multilaﬁer film of thf invegE'on, preferably
I

in the form of a tu Pé’refﬁﬁ'u', %ga\hteﬁﬁ 3elss'it%%te8rt85'8t3%r(§f afithsettfon lf&l%j for fle rendvation of

subterraneal® production of the adhesive-pronoter layers (b) and (d)
of the multilayer film of the invention. It is
preferable that the adhesive-pronmoter |ayers (b) and
(d) are respectively mutually independently based on at
| east one nodified thernoplastic polyner, preferably on

15 at least one nodified olefin hono- or copolyner. Qefin
honmo- or copolynmers used here can be the ol efin hono-
or copolyners that are also suitable for the production
of the layer (a), but after nodification. It is
particularly preferable that the adhesive-pronoter

20 layers (b) and (d) are respectively nmut ual |y
i ndependently based on at |east one nodified ethylene
honmo- or copolyner and/or at Ileast one nodified
propyl ene honmo- or copolymer nodified with at | east one
organic acid or with at |east one preferably cyclic

25 organic anhydride, preferably maleic anhydride.

The thickness of the adhesive-pronmoter layers (b) and
(d) of the multilayer film of the invention is
preferably respectively nutually independently from

30 1 pym to 30 pm particularly preferably from 2 pm to
20 pum

The layers (a), (c), and (e), and also the adhesive-
pronoter layers (b) and (d), of the nmultilayer film of
35 the invention can, if necessary, respectively mnutually
i ndependently conprise additives selected from the
group consisting of antistatic agents, antioxidants,
anti bl ocki ng agents, antifogging agents, antimcrobial



pipes, preferably subterranean sewer pipes, where these may have defects. Because the multilayer
film of the invention here, preferably in the form of a tubular film, is at least to some extent permeable
to UV radiation, it permits the hardening of a reactive synthetic resin situated between an externally
situated simple- or multilayer tube and the Internally situated 5 multilayer tube of the invention, or of a
support material saturated with reactive synthetic résit’ Support material that can be used preferably
comprises glass nonwovens made of glass fibers i{glassfibe_r 10 material), nonwovens, and/or

nonwoven textile bASHFES E8honallyd¥ &fe fornt BF RiultiplB! FHiER Nt Sspectivb R dtLARES with at least
one reactive syntivetid exsib] prefebadlsly respestivelyzzitgratedpnivle @s feastsbraduhsatirated polyester

_resin a_nd with a,[mgg.a.t@j b ﬁg),nomeaﬁ;esupbta@rwtﬁﬂrge,. Glgﬁgfwim@ter@gm,e are known
inter alia as glassgpﬁg{%{p[qrgggip&stlc%ﬁgP). §§}?é?%@5?ve,ﬁh PYEGRFSPLALS A ndition the 20

multilayer film of the invention, preterably in the form of a.t ar film; since even without this
conditioning 1 fea@#&%Nry Iglég, | 8BAANIcAPY Y, |99 §568 Bxtdnsilit) i€ Fhérefore
preferable that thé @RlltiRge i@ of thleapleatidR 35 pEféibdp in theaeahof aftubURIrSiim, in the form
of an internally sitpaéed tabdiafiarcissertiar dgbe fosithe ngnoxgtian of syhiefrateaaquipes, preferably

subterranean se\/\éq;rﬁj'ggﬁ,dg nonwrg:iig(p%%qi.yso The presest drventign, furthgr p \fig%é\n insertion
tube suitable for the repovati(é)n of subterra ga% piﬁﬁ%,tprefﬁrably sugﬁrranean raine(i?e pipes,
[tilayer fi

comprising a prefggaeﬂfy%’onco%ditﬁ _ee_d of th SRVenl ﬁétvig%mp% mé&ble to liquids,
preferably id-85 théRthi oP&"tIBaRI filrhy ab nteMhalRPsiidted-tube, and an externally situated single-
or multilayer tubular film which is impermeable to liquids, and which

The layers (a), (c), and (e), and also the adhesive-
pronoter layers (b) and (d), of the nmultilayer film of
the invention can, if necessary, respectively nutually

15 independently conprise at |least 0.01-20% by weight,
preferably at least 0.1-10% by weight, in each case
based on the total weight of an individual |ayer, of at
| east one of the abovenentioned additives.

20 In one very preferred enbodinent, the nultilayer film
of the invention has five layers, i.e. consists of the
|l ayers (a), (b), (c), (d), and (e), and there is
t herefore bondi ng between the two polyanide |ayers (c)
and (e) by way of an adhesive-pronoter |ayer (d).

25
The total thickness of the nmultilayer film of the
i nvention is preferably from 20 to 2000 pm
particularly preferably from 50 to 1500 um very
particularly preferably from 100 to 1000 pm in

30 particular from 120 to 400 pum

The nultilayer filnms of the invention can be produced
by known, conventional processes, where there s
preferably no need to condition the nultilayer film

35
In one preferred enbodinent, all of the |ayers,
preferably the layers (a), (b), (c), (d), and (e), of
the multilayer film of the invention can be produced



reflects and/or absorbs UV radiation and/or short-wave, visible light, as externally situated tube, and,
situated between the two tubes, a support material saturated with a reactive synthetic resin. The
renovated drainage pipe is formed from said saturated 5 support material, after hardening. After the
hardening process, the multilayer film of the invention, preferably in the form of a tubular film, as
internally situated tube, is preferably withdrawn frorm thee renovated drainage pipe made of hardened
plastic and 10 support material, but as an alternative it can also remain within the rengvated pipe.
The person skille@M tHY Q35S $Gfhré Bf P ploRIuEtiGh ofhsBRIH RibBY! dfithRY§be ok Bxample
15from WO 200710%43%0 AlbonEPEBd 185Ws5a Figure 1 shows by way of example a longitudinal
section through an insertion tube (107) of the invention after insertion into a pipe (101) which has a

region (102) 20 rqqyiring, fenovation, iThe igﬁegion types %rdses gpr@&%qr y situatgd.single- or
[ i W e

multilayer tubular film which is Impermeable to ljquids, and which reflects and/or'absorbs UV radiation
and/or short-wave™idible§ht, ag'e'x‘?érngfly shl&ted HEN10Y anda & pfBitidbl*H6hconditioned

multilayer film of theldrbentidh kmatvk impeemeedle &eRGuids, preferably in the form of a tubular film, as
Internally situated tube (105), and a support material (104) situated therebetween and saturated with a

reactive synthetic|30 tesin.Hafter B}f@ii@pr@‘&hee%ggii%mpe (197) agsfargsthe g'&aépgt’er of the pipe
(101), the insertion tupe (107) has a cavity (106) into which it is possible to Introduce a spurce which
emits UV radiatiof ra%%%la glu_&rt-w& e,la\?%lérlg Iiétﬂ, an\g_ Hich fs_)prefeg bly%%c{ng\?gablg,fo referably a
UV source, Wherd tHe doiréd bAngs abblifhaRHerliRg of theeslipptitt Raterilf(104P84ERSted with a

reactive syntheticaedinpiTbeaesesated pipei(103ns formmgd fromtseed Baturatetl suppeEst material

(104) after hardening @nd|qptipgally aftes wighdrawghef the indarnadly situatesktube (1959 The width of
the subsequently renovated pipe (108) has been shpwn as comparatively small in figure 1 merely 5for
reasons of clarity.t fe Irnr%avnen"(itr'ir? %vh'ic%ﬁ tﬂionqﬁﬁﬁaeﬁ;l\[ﬁ m Of the i%v%n isoérll i\éluaseaeaasq i'ntﬁ(g'nally situated

tube in the insertiGh t4HE of MEveRtion 1§ brefdtasly 3BBhitRSt 16 tHR'tddih #¥§hirh! HErdening, or
the support haaterdd| dateratey evith @mnesihirequiting larslenbsy, dbtaeoty adjacehetd therexternal layer

or surface layer (g)offthgtintarnaly sifuateskiubee fnsiitahle extennady sitgated tube of an insertion 15
tube of the invention is in principle any conventional single- or multilayer tubular film that is

impermeable to liquid and that absorbs and/or reflects UV radiation and/or short-wave, visible light. 20

It is preferable th&t2h8 MG ¥r mbitFayBF AIMAL! A FedBd ex®mdiRFsiti3fldtbeh the invention
of this type of insértivartabe B &ftebalblk Yilnt bieat iueraist @ntadtransparent( dnd trtdeflects and/or
absorbs UVamdiatien andfor shertiwave,\agible 25 lightolt is particukaglytpreferale thnisibe simple-or
multilayer tubulargignalaﬁde@\ggx;ﬁrgaklx §étg§{equgb§ni_n the invention comprises at least one layer

based on at least one optionally modified thermoplastic olefin homo- or copolymer comprising a

combination of
The multilayer film of the invention, preferably nade

of the layers (a), (b), (c), (d) and (e), is preferably
25 produced by (co)extrusion, particularly preferably by
bl omn-film (co)extrusion, or by cast (co)extrusion, and
very particularly preferably by bl own-film
(co)extrusion, in the formof a tubular film

30 As an alternative, it is also possible to produce
individual layers of the multilayer film of the
invention in the form of a layer conposite by
(co) extrusion.

35 The person skilled in the art is well aware of these
production processes and of corresponding production
par anet ers.



30 at least one organic or inorganic color pigment or dye that reflects and/or absorbs short-wave,
visible light and of at least one organic or inorganic compound that reflects and/or absorbs UV
radiation. Optionally modified olefin homo- or copolymers used here can be 35 the optionally modified
thermoplastic olefin homo- or copolymers that are also suitable for the production of the layer (a),
and/or of the adhesive-promoter layers (b) and (d), of'the multilayer film of the invention. For the
purposes of this invention, the expression 5 "contact-transparent” means that the tubular film used in
the invention in thEYorni8f B did¥f- of MuRildfer B8 of INE RIS ifhioR' Bbe & ahsparent at
least to the extenhieg nha@leas @possitie to monitor the uniform saturation of the support material by
the 10 resin requiring hardening. This is based on checking of the lightness of color of the saturated

support material. JItHE prﬁ{ﬂrgpllea hgtt_ the isirﬂpleépr rpHIéila){erngNa&Jrs_ f&lg}ius%raéog)gpmally

situated tube in the invention comprises at least one organic or inorganic color pigment or at least one
organic or incﬁgar‘ﬁﬁ?fﬁ@&le&e%aﬁ‘gmbﬁ%ngr%h'pné isting of carbonyl dyes, preferably quinone dyes,
indigo dyes, and 20 quinacridones,azocompounds,cyaninecompounds, preferably triphenylmethane

compounds,azomethinies, ispirdelines, dioxanies, mesal axides|tegnsition metal oxidesheetal oxide
hydrates, and wagsifjen el qude uatend: isRArtisHiadaRIalrrgiaas hatdsom fgse dve
groups or color pigments, the yellgw dye groups or color pigments are selected. It is preferable that an
organic, yellow coa&l Sf&i%int o?%% otr éﬁic,rg?e%l%_ﬁv gjleaiel tedfror%otlhe %V JJS %Lﬁgli)stﬁﬁg of
benzimidazfé defil¥tives! B8k 28thia%0leaBd JerivdtivePNALYRIASHD deRVafiEsPl ¥-n&¥hthoquinone
derivatives, 9,10-anthraguioone dérvatined, idnalyehenylazophehol deavativegnnieach case in the form

of the free compogpgst incthe f@rrﬂ&f tad e MekS?Peof they s%lgfr of acidgror Rgsese s pf gye solvates, 35
preferably the hy rgg&s, IS present. It is preferable that an inorganic,yellow color pigment or an

inorganic,yellow yese'lencqéd from thegroup consisting of transition metal oxides and transition metal
oxide hydrates is present. Particular preference is given to a yellow color pigment or a yellow dye
selected frofrbthe Greupnedrgistieof 4f phenytdzogHenol| aM2hhiethyl) peenplazbed-abéthylphenol, 5
N-(4-phenylazo)pbegygligthapplaming, pgpeéetriagples, benzimidazolone, iron oxide and iron oxide
hydrate, and very particular preference is given to benzimidazolone. It is preferable that the organic or

inorganic color pigment or the organic or. inorganic d¥]e absorbs and/or
he multilayer film~of the invention is preferably

transparent.

20
As nentioned above, the multilayer film of the
invention is at least to some extent perneable to WY
radi ation.

25 The multilayer filmof the invention, preferably in the
form of a tubular film or else in the form of a
multilayer film sealed to give a tube, is therefore
suitable as internally situated tube of an insertion
tube for the renovation of subt erranean pi pes,

30 preferably sewer pipes.

The present invention therefore also provides the use
of the multilayer film of the invention, preferably in
the formof a tubular film as internally situated tube
35 of an insertion tube for the renovation of subterranean
pi pes, preferably subterranean sewer pipes, where these
may have defects. Because the multilayer film of the
invention here, preferably in the form of a tubular



10 reflects short-wave, visible light in the wavelength range from 400 to 500 nm, particularly preferably
in the wavelength range from 400 to 450 nm, preferably respectively to an extent of more than 90%.
15 In one preferred embodiment, the simple- or multilayer tubular film used as externally situated tube
in the invention preferably comprises at least one organic or inorganic compound selected from the
group consisting of metal oxides, transition metal oxidés; metal oxide 20 hydrates, transition metal
oxide hydrates, phosphites, benzophenones,anthranilates,salicylates, dibenzoylmethane derivatives,

p-aminobenzoic ddid Berivhfivedt cinh&ffit adi@ detRBveSXpRBhyIaRRIEAAL YerhAtiveY),
benzimidazole derigdtiaés, 26 benzdtriapeletiésvatives, Oariewrpatesf beazotréaaslé \derivatives,

[3,r-divinylacrylates;ralkdta-eyarei[3 r-sivingaety| aeswd ehSdrazine @ompoynds apdseerically
hindered amines, Srpr@g%tjvegf in thPerﬂrth? fie cqfﬂqepqLHgisi mmggl}grrlr\/ofghﬂgéoe@utomers, or
tSo ' an [

respectively their sa acids or l]lf?tses, gs UV-radjation-absorbin r -reflecting compound.

Some compound<Y {Hi'g?yﬁé arb fh&rkeled F}rBauc{é?\é‘?ﬁ.t Uffhulg ProdBtts fon? BRYE hG. 35 The
expression "sterid@y Hih@éretpamirfd S teahs cotdsdunds whetd eidre isRFEdNe or more bulky
organic moieties bonded to at least one trivalent nitrogen atom. These preferably involve aromatic or

aliphatic, acyclic af gyglic, serandary @ndrgttiaps AMiRes, sEgh gsdy é\l'éﬂwbséi&ﬁgﬂi ses

p-phenylenediamiqes or substituted %amlnog)iperlcriines. 51tis p?rt'cularly referable to use, as

organic or inorgar%c%%?npo%%%ﬁﬁ%? efledf afd/of absSF OV radla |%rns, at s??)ﬁe'co?’rr'upound from
the group céffsistifg &F 2iAt bxidtO HEIBRS dioRIHY, D ethBRPENRN plAstHdXE cinafM &S .
diethanolamine pepeihmxgt [1Y cirmanhate faotylp-ohethokyciphamglté 2sethylaepgkct i vel y

2-Cyan0-3,3_-diph%'?a)f|ﬁ?%{ﬂ%t8,p@ﬁ%i%Cim@@ﬁ'{%ﬁ&)WEéﬂF?V@XWHPﬁ@lﬁt@ 3nayi n,
4-methoxycinnamate a—cggpo-4-mgatglgc>%(:|\p&am|cs%(%|grafarll[dethe cortrﬁspgpdlr?%ggfyl %%tgr, cyclohexyl
p 0

4-methoxycinnar‘ﬁpartg:f eIglcer 15 p- mlnobenz%ate, amyl p- me%ylamlnobenz ate, ethyl

-bis(hydroxypro o) oate, ~di eI e , X < enzoic
4-bis(hyd iWoRERZoake! ¥&5E FrdinfeéRYIBmMdBenoale, Stoxyatad uramfisob
acid, octyl sdficylatentristhanolanate saficykity) sales of Sasisyfo deid, 4vsiopropylbenagt salicylate,
2-ethyl- 20 hexylZat4=phersythenzaydloenroatepmprassthvber - r ei nf orced pl astics
salicylate,2-hydro§§gﬁ ethoxybenzophenone,2,4,6-
trianilino(p-carbo-2-et ahexyloxy)-l,3,5-triazine,2- phenylbenzimidazole-5-sulfonicacid,1-(4-tert-
butylpheny1)-3-(4-methoxyphenyl)propane-1,3-dione,p- 25 o
cumeny1-3-phenyiprophné &d3-aioneet, 3-bis(4-methorgcessary to condition the
phenyl)propame-Ingidioneyranthilanthranilaten domementhyhN-apewlantarnyjlaten  t he
2-hydroxy- 4 octylpgpgophgnone (LYjBugs3004.iY UGN Fldven i thout  this
6-tertbutyl—2-(5-chIorg.—ZH-benzotrlazoI-2-ny)-4-met g/lphenol :

condi tioni ng It eature very good mechani cal

properties, e.g. good extensibility. It is therefore

preferable that the multilayer film of the invention,

25 preferably in the form of a tubular film in the form
of an internally situated tube of an insertion tube for
the renovation of subt erranean pi pes, preferably

subt erranean sewer pipes, i s nonconditioned.

30 The present invention further provides an insertion
tube suitable for the renovation of subterranean pipes,
preferably subterranean drainage pipes, conprising a
preferably nonconditioned multilayer film of t he
invention that is inpernmeable to liquids, preferably in

35 the form of a tubular film as internally situated
tube, and an externally situated single- or nultilayer
tubular filmwhich is inperneable to |iquids, and which
reflects and/or absorbs UV radiation and/or short-wave,



30(Uvinulg 3026, Uvinulg 3026 GR), 2,4-di-tert-buty1-6- (5-chloro-2H-benzotriazol-2-yl)phenol(Uvinulg
3027), 2-(2H-benzotriazol-2-y1)-4,6-di-tert-pentylphenol (Uvinulg 3028, Uvinulg 3028 GR),
2-(2H-benzotriazol-2- y1)-4-(1,1,3,3-tetramethylbutyl)phenol(Uvinulg 3029,
35Uvinulg3029GR),1,3-bis[(2'-cyano-3',3'- diphenylacryloyl)oxy]-2,2-bisf[(2'-cyano-3',3'-
diphenylacryloyl)oxy]methyllpropane(Uvinulg3030, Uvifiulg 3030
GR),2-(2H-benzotriazol-2-y1)-4-methyl- - 19 - phenol (Uvinulg 3033 P), 2-(2H-benzotriazol-2-y1)-4,6-
bis(1-methy1-1-pHéRIBtF/1)phEABE (UviRtTg 392%14)”&?\ [ Y-cyahbups é‘\‘%ryla?ét fvinulg3035),
2-ethylhexyl2-cyagiot 3@t dighepgtasegiate(Udnuigwo tubes, a support materi al

53039),N,N"-bisfogayl:NalNelis (2w .Bt6-tetramedwd t4-vieiperidinylieexamethyenadiaming (Uvinulg

4050 H) bis(2,2,6 QI gmyarawgylg.ssgaq@e ﬁqvw@ 497WSHNWU%%9?E ).

bis(1,2,2,6,6-pentamet Iper| sebacate, meth 2,2,6 pentamet 1-4- 10piperidyl)
sebacate (U nuI{f‘HB@Q m¥ t 56&%6?#261#&*(8%/%’19) 583 ﬂrUvﬂﬁﬁl( HRIEM. It is

preferable that th@b@g@ﬁlé or nfd‘r@amd@d)ﬁip'oﬂmqf film of the invention,
preferably in the formof a tubular film as internally

situated tube, is preferably wthdrawmn from the
renovated drainage pipe nmade of hardened plastic and

10 support material, but as an alternative it can also
remain within the renovated pipe.

The person skilled in the art is aware of the
production of insertion tubes of this type, for exanple
15 from WD 2007/ 054350 Al or EP-B 1 155 256.

Figure 1 shows by way of exanple a |ongitudinal section
t hrough an insertion tube (107) of the invention after
insertion into a pipe (101) which has a region (102)
20 requiring renovation. The insertion tube conprises an
externally situated single- or mnultilayer tubular film
which is inperneable to liquids, and which reflects
and/ or absorbs UV radiation and/or short-wave, visible
light, as externally situated tube (103), and a
25 preferably nonconditioned nultilayer film of the
invention that is inpernmeable to liquids, preferably in
the formof a tubular film as internally situated tube
(105), and a support mat eri al (104) si tuat ed
t herebetween and saturated wth a reactive synthetic
30 resin. After inflation of the insertion tube (107) as
far as the dianmeter of the pipe (101), the insertion
tube (107) has a cavity (106) into which it is possible
to introduce a source which emts UV radiation and/or
short-wave, visible Ilight, and which is preferably
35 noveable, preferably a UV source, where the source
bri ngs about hardening of the support material (104)
saturated wth a reactive synthetic resin. The
renovated pipe (108) is fornmed from said saturated



15 reflects and/or absorbs UV radiation in a wavelength range from 200 to 400 nm, particularly
preferably from 300 to 400 nm, preferably in each case to an extent of more than 90%. 20 It is
preferable that the simple- or multilayer tubular film used as externally situated tube in the invention
comprises from 0.05 to 20% by weight, particularly from 0.1 to 5% by weight, very particularly from 0.1
to 2% by weight, based in each case on the total weidfit of 25 the film, of the combination of at least
one organic or inorganic color pigment or gée and of at least one organic or inorganic compound. It is

preferable that th€ $RRABIE- of hfilader thbBAY fifth LSkd B8'cg& N3ly &RThEPtIEH 4% invention
comprises 30 frorafd.65 taMl0be bgwaeight, gdreculatly fromh I0y1 so Beabgdvdighg bakel)on the total
weight of the film Tofdheicgganiefor infyganissejaepigmentaislye: éds pi ge - piefeyabiaghat the
simple- or multila)b%rewblél%mn %{%edc%%rﬁé‘ﬂ%'?%@hu ed tybe;ip the inyegtign gprpgises from 0.05
to 10% by weight, particularly from 0.1 to 2% by weight, based on the total weight of the5 film, of the
organic or in(ﬁ'gartiercorrﬁﬁt?lﬁlﬁ& |PIS [Srlegfétlaf@fe that each component of the combination is stable at
temperatures up to 300C. The single- or multilayer tubular film used as 10 externally situated tube in
the invention prefetably haaeplurality oflaiyers. It iseprefanabie thpéa maitilayer sabulan@m used as

externally situated il in ¢ InenfjoB£ORDIISes 8t [east Pne PaligTdayaruparticyatyane
oxygen-barrier layer or water- }5 vapo][-b rier.layer, ar one 0|I-barr]1er layer. Aswta%l aterial for the
production of theig?r?értlh%r is%%feq'abf;ﬁgt |b8§te5‘rt|é ?Bne cﬁrceop%rl)?z;élﬁﬁ/desj Lé‘fl%/l ﬁg inyl alcohol

copolymer(EQOHY NSoly\ARYINT 8RBhbI 1BV O/ I8t iRDblef copSlyRePPCTC)BbEAIB)lidene
chloride (PVdC) &t mmxtuesl ohvat least tves iof threepalynierg rhantenéchgand padicuéarty preferably at

least one homo- g{fepalyamids. HaMenQ@erRAlyamipdas that cap pgusedirie aﬂg)th%homo- or 25
copolyamides thatt RLe als[o %igill?le fgllr Ehe p%o{ﬂ%caigg of the layers (c) and (e) of the multilayer film of

) . n . : .
the invention. The pglyl\/lny alcohals tised or the production of the barrier layer are produced via

complete or Incomplete hydrolysis of corresponding 30 polyvinyl acetates (PVA), and therefore
comprise not only®pastiallyaitdrolgzecepolivingl sidtai@isadithtaidegreé ofanydiohgsis of dom 50 to 98

mol% but alsg compirtelyr hytdhelyzed opiyviRy| iasetatepwithcl gearesngf lystiolists 98%. The
ethylene-vinyl alcgp%b?;% pogqurﬁ}%rf I(I'Efé(é)é-lj) q%cjpérthq p[%ql.{clt.igp qf ghei‘ pglm% ygl.are obtained

via complete or Incomplete hydrolysis of Corresponding ethylene-containin vinyl acetates (EVAC),
and comprise esgetidiydWB £l %Fﬁptl@l%'iy ﬁ)l?&r‘?)rlﬁseoagt‘ﬂfy@ner-%ﬁt%ﬁjﬁﬁg M)fv%ﬁk/'léde?&es with a
degree of hydrolyaiRtdi098%h Thie- syrtie ol &firs cbpelym&rt(COC) used for the production of the barrier
layer can also be copolymers of 5 a,0-unsaturated cyclic olefins having from 4 to 10 carbon atoms,

e.g. norborngge, apd jof apPapnsatuiated RIgins, such as fYIGNeR RIOPHRIE- t ubul ar
filmused as externally situated tube in the invention
of this type of insertion tube is a tubular film that
is at least contact-transparent, and that reflects
and/ or absorbs UV radiation and/or short-wave, visible

25 light. It is particularly preferable that the sinple-
or multilayer tubular film used as externally situated
tube in the invention conprises at |east one |ayer
based on at |east one optionally nodified thernoplastic
ol efin hono- or copolynmer conprising a conbination of

30 at least one organic or inorganic color pignment or dye
that reflects and/or absorbs short-wave, visible |ight
and of at |east one organic or inorganic conpound that
reflects and/or absorbs UV radiation. Optionally
nodi fied olefin honmo- or copolyners used here can be

35 the optionally nodified thernoplastic olefin honmo- or
copolyners that are also suitable for the production of



It is preferable that at least one surface layer of the 10 multilayer tubular film used as externally
situated tube in the invention is based on at least one optionally modified thermoplastic olefin homo- or
copolymer which is preferably sealable. Optionally modified olefin homo- or copolymers that can be
used 15 here are the optionally modified thermoplastic olefin homo- or copolymers that are also
suitable for the production of the layer (a) and/or of thtadhesive-promoter layers (b) and (d) of the
multilayer film of the invention. There can preferably be an adhesive- 20 promoter layer, preferably
comprising at leadt6ne! R¥BIied DefindiGhe. oPEoddifim&dBRHINGRIP BB &WebA¥ES Griace layer
and the barrier layédy) Madifiéd)olefof hbhe-rarldogoiyreerd tHancah béesed\mreians.the modified
thermoplastic olefin homo- or copolymers 25 that are also suitable for the production of the
adnesive-promotes ayers,(P) il (b abinemultigyer fimyalifie davention: Inuoe peefesed
embodiment, each of the surface layers 30 of the multilayer tubular film used a externally situated
tube in the indentioRABREd 6RAT Rl o FTERIALI Wl ot dtho! bf Gogtisifer and
respectively has béert bendéedy entheBatriertiager By WagfofarshdResive Promdtér lag¥edescribed
above. In 35 one praferred embadimept abieashesetdfdhe tnieeaily sitwatesdayers ofdhe multilayer

tubular film used ag gxferpally:siviatsd e ipphe inygntion icpmfp(ggsgﬁgh@ cogbjpsitignywhich is made
of at least one \jh% or an]jc or inoraanic color pigment or dg/e ang of atﬁleast PnePorgé IC or inorganic
t I

compound, and fectd Bhdd %g&lbos'}hque rnﬁerﬁ PRRlidtione 155 steferdb at the
componentd-8f the&Jnbih8ALh 'S &% HseARimthe ddrhe I1hyes e spiyleNBE kiuglagr tubular film
used as externally b#uatedghbees she wiventioh opartiotilarly ire an sathesateegronsatepayter. Each of
the adhesive-prompgtes layers of the multilayer tubular film used as externally situated 10 tube in the
invention can preferably comprise the combination which is made of at least one organic or inorganic
color pigment or dye and of at least one organic or inorganic compound, and which reflects and/or
absorbs detrimentdl rhdiaBbR! €53RmothEt prefisrad BRASsdiflentUhk! dahEbné e Widhe
combinatioriLare grebentuaatiffeenehlyersnaf the miuttilayedubulze film usbd aisreseetrially situated

tube in the inventiosmiiis Jueferable thaddhe coly 2@ pigineit obihe dyigapseENtdorbleast one

surface layer and Hgoﬁ orggnic Qr ingrgapic c ou resent in at ne Internally situated
layer of the multilgygr tu uIa%%rm §£edqag%£>]({terr?£ﬂ§ siéﬁqg‘aa t§be?)rt§ thj {i\%%%t%?]oln% E;@%%of the

adhesive-promotér2 5 hRYs o AR nidifiayErAuBuGPR B5E8%s ¥kteAIRCIM latedViede in the
invention can prefir&b§r @prise aflledastthe orghrfs or inorga@icdeompoliyes In ano@ist preferred
embodimengoeachuifribae layrrs« the multilayeydnpuolaiddén usen, anidteextesoathosiieried tube in the

invention, with th&pé@%pt‘jﬂﬂ 9f the ﬁaﬁﬂghgﬂyﬁ&mgomgr&%% }g@g on%ggg@}iﬁiqqéggrganic color

pigment or dye. The present invention furthier. provides a pipe- 35 renovation system suitable for the
renovation of sub{esrf}ziﬁhaac}rbfb%%’, pre(?é%"fv%Uﬁferranggﬁ%raingéédes’ transition
metal oxides, nmetal oxide hydrates, and transition
metal oxide hydrates. It is particularly preferable
25 that, from these dye groups or color pignments, the
yel | ow dye groups or color pignents are selected. It is
preferable that an organic, yellow color pignment or an

organic, yellow dye selected from the group consisting

of benzi m dazol e derivati ves, benzotri azol e
30 derivatives, 1, 4- qui none derivatives, 1, 4- napht ho-
gui none derivatives, 9,10-anthraquinone derivatives,
and phenyl azophenol derivatives, in each case in the

form of the free conpounds, in the form of tautoners,
or of the salts of acids or bases, or of the solvates,

35 preferably the hydrates, is present. It is preferable
t hat an inorganic, yel l ow col or pi gnent or an
i nor gani c, yellow dye selected from the group

consisting of transition netal oxides and transition



pipes, comprising an insertion tube which is provided for insertion into the pipe requiring renovation, -
23 - preferably drainage pipe, and which is made of a preferably nonconditioned multilayer film of the
invention that is impermeable to liquids, preferably in the form of a tubular film, as the internally
situated 5 tube, and an externally situated single- or multilayer tubular film which is impermeable to
liquids, and which reflects and/or absorbs UV radiatioh’and/or short-wave, visible light, as externally
situated tube, and, situated between the two tubes, an impregnated support 10 material that can be
hardened by UV r&&fi&lonOpt&e rdbif b hol Sm At Sf Shtur &R WAN e aPivd Qi Grated resin
system, particularilys preferably aoglassfidr matedal saturptegh@ith aceactivey,@lrisenuratee resin
system, and a sodigiedbaedS emitsddV radigiéon ang/euphort-wanei ¥isitig lightoand that is preferably
moveable, prefer Yy Vigtu f_t;ﬁ ipesrengvati f 20 the

YAV SPNEROPY V5 fzoer | rﬁ}%@&fp‘t’?&n@/ﬂo&{& PVAHP }ﬁy 4

B ,
invention, in particular by virtue of the multilays e Invéntion, preferably in the form of a tubular
film, as Intermally E’l’tgétm?@fzfﬂ% m%‘:é'i’%rq\j/ 'tt?r.r_)@,aiﬂgliﬁgéﬂl‘?)n tube Faﬂﬁr?ﬁﬁ{b&lﬁ@d?ain requiring
renovation can b@rElTifta2REPige 26N WithGx difficany, ild.aitoitdslittl et Breaknsff, and can be
Inflated without bwrstipgptus achiavingrgbblesndeea argienstg, thy means raf da sadiagion, of the

support material sifuated irbmg tybg ppd %té{ratgqgvitgrtag,{iggidoﬁatqrﬁg(p@ material ;3@ After the
hardening process, once the str?rrl%hened, renovated drainaéeqpiﬁ?ﬁ:na e of the hardened support
I b e

material is in pIacBI, ﬁ{TeEH{ultﬁéyer moéfqﬁg'iﬁve%rtiohPBFé'{g Al P oF°a I8 film, as
Internally sitfated @bkeeehn prteFdblydeeyithdt SR the@iomi WithblthresaekeRgakng,and/or
hindrance to movemayd. { 24mD&GErmirati®0 of extengidility dineaexte nppiefyeofad nyultilayer film is

determined as de{sﬁgbeqﬁp@pwﬂdgwne,ag,sgg an iffatiantest o 11458 mulilayeriley iop jubular film,
Ir

extensibility can be determine tly as described.below. Here. if I@g multilayer film is not a tubular
film, but instead is BSQ'/QN&%; 0 8?<Xm%§e%‘aﬁla? ?Ir%n hisgfis Bgéceegs?a%%é (50 sealing to give a tube, and the

extensibility of said tube is determined.
15 In one preferred enbodinment, the sinple- or nultilayer

tubular film used as externally situated tube in the
invention preferably conprises at |east one organic or
i norgani ¢ conmpound selected from the group consisting
of metal oxides, transition netal oxides, netal oxide

20 hydrates, transition metal oxide hydrates, phosphites,
benzophenones, ant hrani | ates, sal i cyl ates,
di benzoyl net hane derivati ves, p- am nobenzoi c acid
derivatives, cinnanmc acid derivatives (phenylacrylic
acid derivatives), benzi m dazol e derivati ves,

25 benzotriazol e derivati ves, cyanoacryl at es,
benzotriazole derivatives, B,p’-divinylacrylates, alkyl
a-cyano-f, B’ -divinylacrylates, 1,3,5-triazine compounds
and sterically hindered anines, respectively in the
form of the free conpounds, in the form of their

30 tautoners, or respectively their salts of acids or
bases, as UV-radiation-absorbing and/or -reflecting
conmpound. Some conpounds of this type are marketed
products, e.g. Winul ® products from BASF AG

35 The expression “sterically hindered amnes” neans
conmpounds where there is/are one or nore bul ky organic
noieties bonded to at |east one trivalent nitrogen
atom These preferably involve aromatic or aliphatic,



Two metal disks with a diameter of respectively 270 mm and a width of 150 mm are used to provide an
air-tight 15 seal at both ends of a tube of length 5 m, of a tubular film of length 5 m, with a collapsed
width of 435 mm. Tension belts and commercially available textile adhesive tape can be used as aids
here. One of the two metal disks has been provided with a valve through 20 which compressed air is
passed into the tubular film or into the tube. The comﬁf‘eSsed air is used to Inflate the tubular film or
the tube until it bursts. The juncture immediately prior to the bursting of the tubular film or of the tube
here is indicated B %23 focQlly G¥fhited bREEP M Irited RIFUIA" HinPH (HeSinfi&tet tube, where
finally continued iafroductidnNf-cbraplesisetdiethen prodabesnyl craekivaiitinésads to tiee bursting of
the tubular film orsafiibeituie €30 (T temsie séiairipabieved is determined by measuring the collapsed
width of the tube or of the tubular film at its widest point after inflation, and using the following formula
to calculate the relationship between 35 this and the ipjtial collapsed width. - 25 - The extensibility
achieved is stated In gefceRBrEGHbRAd 8 TIRE F\ive%exhPplis &ind @mBLARNeex8ples below
serve to illustrate tR@ir@aHtoN, BATARMIABEI0 bd#iterpreté®at reamidtios. 1@PEMeMicklV
characterization of d¢ aawdanaterials usedidduretran Ct3hpduepolyamide fromelanyesspformed

15from s-caprolacgam,it@ﬁa,%etr&ylerkq-rfgarggned@,nd 15QRiRhalis Qﬁi(a)@rap’n Cﬁ@ﬁ%&@_/lz copolymer
PA6:Homoponarréiglﬁ )}‘[om Lanx?%s formed

p- met hdxyci nnanat e, di et hanol am ne  p- net hoxy-
10 cinnamate, oct yl p- met hoxyci nnanat e, 2- et hyl hexyl
2- cyano- 3, 3-di phenyl acryl at e, pot assi um ci nnamat e,

propyl 4- met hoxyci nnamat e, anyl 4- met hoxyci nnamat e,
a- cyano- 4- met hoxyci nnamc acid and the corresponding
hexyl ester, cyclohexyl 4-nmethoxycinnamate, glyceryl
15 p-am nobenzoate, anyl p-dinethylam nobenzoate, ethyl
4- bi s( hydr oxypropyl ) am nobenzoat e, octyl p- di met hyl -
am nobenzoate, ethoxylated 4-am nobenzoic acid, octyl

salicyl ate, tri et hanol am ne salicyl ate, salts of
salicylic acid, 4-isopropylbenzyl salicylate, 2-ethyl-
20  hexyl 2- (4- phenyl benzoyl ) benzoat e, honmorent hyl
salicyl ate, 2- hydr oxy- 4- met hoxybenzophenone, 2,4, 6-
trianilino(p-carbo-2-ethyl hexyl oxy)-1,3,5-tri azi ne, 2-
phenyl benzi m dazol e- 5- sul foni ¢ aci d, 1-(4-tert-
but yl phenyl ) - 3- (4- met hoxyphenyl ) pr opane- 1, 3- di one, p-
25 cunenyl - 3- phenyl propane- 1, 3- di one, 1, 3- bi s(4- et hoxy-
phenyl ) propane- 1, 3-di one, ment hyl ant hrani | at e,

homonent hyl N-acetyl ant hrani | at e, 2- hydr oxy- 4-octyl -
benzophenone (Wi nul® 3008, Winul® 3008 FL), 6-tert-
but yl - 2- (5-chl oro- 2H benzotri azol - 2-yl ) - 4- met hyl phenol
30 (Winul® 3026, Winul® 3026 GR), 2,4-di-tert-butyl-6-
(5-chl oro- 2H benzotri azol - 2-yl ) phenol (Winul® 3027),
2- (2H benzotri azol -2-yl)-4,6-di -tert-pentyl phenol
(Winul ® 3028, Winul® 3028 GR), 2-(2H benzotriazol -2-
yl)-4-(1,1, 3, 3-tetranet hyl butyl ) phenol (Winul ® 3029,
35 Winul® 3029 xR, 1,3-bis[(2 -cyano-3', 3 -
di phenyl acryl oyl ) oxy] -2, 2-bi s{[ (2" -cyano-3", 3" -
di phenyl acryl oyl ) oxy] net hyl } pr opane (Wi nul ® 3030,
Winul® 3030 GR), 2-(2H benzotriazol-2-yl)-4-nethyl-



from s-caprolactam 20 Admer NF 498 E:LDPEfromMitsui(adhesion promoter), modified with maleic
anhydride groups Lupolen 2420 F:LDPE from BASF Exceed 1327 CA:Ethylenecopolymerproduced by
25 means of metallocene catalysis, polymerized by using hexene as further comonomer alongside
ethylene, Surlyn 1652-SB1:Zincsaltofanethylene- 30methacrylic acid copolymer from DuPont
Production of the multilayer films 35 The multilayer fiflis of comparative examples 1-3 (CE1-CE3)
consist of three (CE2), four (CE1) or five layers (CE The multilayer films of the invention of inventive
examples 1-4 (IEPH% redpddiVelyBopd f\/%'TaQEF‘sZ G%/Hé Rrfligaadiayefs 8f the multilayer
films are respectivelg (hmmedibsdly hdpitﬁmtlt@tdmd amﬂstheotn thevseyliencadndyhiclettey have been

listed below. The paiitayer 8lmas @f gpemaratye lexesples 5 CElyClR3, @nd also Q;‘deg@r,ttive examples

1-2 and 4 (1E1-1B2 ME%%?/@@ re§p% ively Qr%d%?ﬂnkgh\%\e f&r ttétbular SRy Klown-film

coextrusion. The multila as pr uced in the orm of a flat film by

of |nvent| m
cast-film 10 c%ext?’gs?lgtt and el séﬂlé& % ﬂﬁ ﬁ’tt'}be I'n%(a?ltﬁe %xgnlit%é AR é@’rjnpﬁratlve
examples  All dVitRé€ 0 diaty by e treypeaR&INAD BY weifkly i15UAROf tHEOPE dattdbelow relate
to the respective laiye( thigksess ofatheammwemﬁImq)érﬁldngpmwbﬂuatee(amp}eiSrﬂ;B@CEl CE3)

20 The muItHayerH@yﬁEppowwgn@ inkyer g;ﬁéjctubq stPlthQ r@ulélleé/epgétlmaﬂ%qqtggd in example 2 of

EP-A-0 342 897, but wasdtilrpﬁjucggsgég éorm 0 tub gt 2,6, 6- pent anet hyl - 4-

10 p| peridyl) sebacate (Uvinul ® 4092 H) ,

o
//
O
o N o\ N o
CHg

>@< ¢

N n=4-7

H

n=4-7

(Wvi nul ® 5050 H) and (Uvi nul ® 5062 H, Winul ® 5062 GR).

It is preferable that the organic or inorganic conmpound

15 reflects and/or absorbs UV radiation in a wavel ength
range from 200 to 400 nm particularly preferably from
300 to 400 nm preferably in each case to an extent of
nore than 90%

20 It is preferable that the sinple- or nultilayer tubul ar
filmused as externally situated tube in the invention
conprises from0.05 to 20% by weight, particularly from
0.1 to 5% by weight, very particularly from 0.1 to 2%
by weight, based in each case on the total weight of

25 the film of the conbination of at |east one organic or
inorganic color pigment or dye and of at |east one
organic or inorganic conpound. It is preferable that
the simple- or nultilayer tubular film wused as
externally situated tube in the invention conprises

30 from0.05 to 10% by weight, particularly from0.1 to 3%
by weight, based on the total weight of the film of
the organic or inorganic color pignent or dye. It is



25 Table 1 Layer structure CE1-CE3 Rawmaterials CE1 Raw materials CE2 Rawmaterials CE3
Layer(a) Lupolen2420 F(70%), Exceed1327 CA(30%) 145 pm Lupolen2420F (70%),Exceed
1327CA(30%) 40 pm Adhesive- promoter layer(b) Surlyn1652- SB1(100%)

- 20 -

preferable that the sinple- or nmultilayer tubular film
used as externally situated tube in the invention
conprises from0.05 to 10% by weight, particularly from
0.1 to 2% by weight, based on the total weight of the

5 film of the organic or inorganic conpound. It is
preferable that each conponent of the conbination is
stable at tenperatures up to 300°C.

The single- or nultilayer tubular film wused as
10 externally situated tube in the invention preferably

has a plurality of layers. It is preferable that a

multilayer tubular film used as externally situated

tube in the invention conprises at |east one barrier

| ayer, particularly one oxygen-barrier |ayer or water-
15 vapor-barrier layer, or one oil-barrier |ayer.

A suitable material for the production of the barrier
| ayer is preferably at |east one honb- or copol yam de,
et hyl ene-vi nyl al cohol copol yner (EVOH), pol yvi nyl
20 al cohol (PVOH) , cyclic ol efin copol yner (CoO,
pol yvi nyl i dene chloride (PVdC) or a m xture of at |east
two of the polyners nentioned, and particularly
preferably at |east one hono- or copol yam de. Honpb- or
copol yam des that can be used here are the hono- or
25 copolyanmides that are also suitable for the production
of the layers (c) and (e) of the nmultilayer filmof the
i nvention. The  pol yvi nyl al cohols used for t he
production of the barrier Jlayer are produced via
complete or inconplete hydrolysis of corresponding
30 polyvinyl acetates (PVA), and therefore conprise not
only partially hydrolyzed polyvinyl acetates with a
degree of hydrolysis of from 50 to 98 nol% but also
conpl etely hydrolyzed polyvinyl acetates with a degree
of hydrolysis > 98%. The ethylene-vinyl alcohol
35 copolynmers (EVOH) used for the production of the
barrier layer are obtained via conplete or inconplete
hydr ol ysi s of correspondi ng et hyl ene- cont ai ni ng
pol yvinyl acetates (EVAc), and conprise especially



140 pm AdmerNF498 E(100%) 15 pm Admer NF 498 E (100%) 15 pm Layer(c) PA6(100%) 10 pm
DurethanCl 31F(100%) 40 pm - 27 -

- 21 -

completely hydrolyzed ethylene-containing polyvinyl
acetates with a degree of hydrolysis of 2 98%. The
cyclic olefin copolyners (COC) used for the production
of the barrier Jlayer can also be copolyners of
5 «a,B-unsaturated cyclic olefins having from 4 to 10
carbon atoms, e.g. norbornene, and of o,pf-unsaturated

ol efins, such as ethyl ene or propyl ene.

It is preferable that at |east one surface |ayer of the
10 nultilayer tubular film used as externally situated
tube in the invention is based on at |east one
optionally nodified thernoplastic olefin honb- or
copolymer which 1is preferably sealable. Optionally
nodi fied olefin honmo- or copolyners that can be used
15 here are the optionally nodified thernoplastic olefin
honmo- or copolyners that are also suitable for the
production of the layer (a) and/or of the adhesive-
pronoter layers (b) and (d) of the nultilayer film of
the invention. There can preferably be an adhesive-
20 pronoter layer, preferably conprising at |east one
nodified olefin honmo- or copolyner, arranged here
between a surface |ayer and the barrier |ayer. Modified
ol efin hono- or copolyners that can be used here are
the nodified thernoplastic olefin honbo- or copolyners
25 that are also suitable for the production of the
adhesi ve-pronoter |ayers (b) and (d) of the nultilayer
filmof the invention.

In one preferred enbodi nent, each of the surface |ayers
30 of the multilayer tubular film used as externally
situated tube in the invention is based on at |east one
preferably sealable olefin hono- or copolynmer and
respectively has been bonded to the barrier |ayer by
way of an adhesive-pronoter |ayer described above. In
35 one preferred enbodinent, at | east one of the
internally situated layers of the nultilayer tubular
filmused as externally situated tube in the invention
conprises the conbination which is nade of at |east one



Adhesive- promoter layer(d) Surlyn1652- SB1(100%) 110 pm - Admer NF (100%) 15 pm 498E
Layer(e) Grillon (100%) 30 pm CAG6E Durethan 31F(100%) 40 pm CI Lupolen

- 22 -

organic or inorganic color pignment or dye and of at
| east one organic or inorganic conpound, and which
reflects and/or absorbs the detrinmental radiation. It
is preferable that the conponents of the conbination
5 are present in the same l|ayer of the single- or
multilayer tubular film used as externally situated
tube in the invention, particularly in an adhesive-
pronoter |ayer. Each of the adhesive-pronoter |ayers of
the nultilayer tubular filmused as externally situated
10 tube in the invention can preferably conprise the
conmbi nation which is made of at |east one organic or
inorganic color pigment or dye and of at |east one
organic or inorganic conmpound, and which reflects
and/ or absorbs detrinental radiation.
15
In anot her preferred enbodi nent, the conponents of the
conmbination are present in different |ayers of the
multilayer tubular film used as externally situated
tube in the invention. It is preferable that the color
20 pignment or the dye is present in at |east one surface
| ayer and that the organic or inorganic conpound is
present in at least one internally situated |ayer of
the nmultilayer tubular filmused as externally situated
tube in the invention. Each of the adhesive-pronoter
25 layers of the multilayer tubular film wused as
externally situated tube in the invention can
preferably conprise at |east one organic or inorganic
compound. In another preferred enbodi nent, each of the
|ayers of the nultilayer tubular film wused as
30 externally situated tube in the invention, with the
exception of the barrier layer, can conprise at |east
one organic or inorganic color pignent or dye.

The present invention further provides a pipe-
35 renovation system suitable for the renovation of
subt erranean pipes, preferably subterranean drainage
pi pes, conprising an insertion tube which is provided
for insertion into the pipe requiring renovation,



(70%), 1327 CA 40 pm 2420F Exceed (30%) The total thickness of the multilayer film of CE1 is 300
pm. The total thickness of the multilayer film of CE2 is 200 pm. The total thickness of the multilayer 5
film of CE3 is 150 pm. 111.2Inventive examples 1-4 (1E1-1E4) Table 2 10 Layer structure IE1-1E4
Raw materials IE1 Raw materials 1E2 Raw materialszlg)EB Raw materials 1E4 Layer(a)

preferably drainage pipe, and which is mde of a
preferably nonconditioned multilayer film of t he
invention that is inperneable to |iquids, preferably in
the formof a tubular film as the internally situated
5 tube, and an externally situated single- or nultilayer
tubular filmwhich is inperneable to |iquids, and which
refl ects and/or absorbs UV radiation and/ or short-wave,
visible light, as externally situated tube, and
situated between the two tubes, an inpregnated support
10 rmaterial that can be hardened by UV radiation,
preferably a support mat eri al saturated with a
reactive, unsat ur at ed resin system particularly
preferably a glassfiber mterial saturated wth a
reactive, unsaturated resin system and a source that

15 emts WY radiation and/or short-wave, visible Iight,
and that is preferably noveable, preferably a W/
sour ce.

By virtue of the use of the pipe-renovation system of
20 the invention, in particular by wvirtue of the
multilayer film of the invention, preferably in the
formof a tubular film as internally situated tube of
an insertion tube, the insertion tube drawn into the
drain requiring renovation can be drawn into the pipe
25 wthout difficulty, i.e. wthout splitting or break-
off, and can be inflated wthout bursting, thus
achieving problemfree hardening, by neans of W/
radi ati on, of the support material situated in the tube
and saturated with the liquid saturation nmaterial.
30 After the hardening process, once the strengthened,
renovated drai nage pipe nmade of the hardened support
material is in place, the mltilayer film of the
invention, preferably in the formof a tubular film as
internally situated tube, can preferably be w thdrawn
35 therefrom without br eak- of f or t eari ng, and/ or
hi ndrance to novenent.



Lupolen 2420F (70%), Exceed 1327CA (30%) 80 pm Lupolen 2420F (70%), Exceed 1327CA (30%) 80
pm Lupolen 2420F (70%), Exceed1327 CA(30%) 80 pm Lupolen 2420 F(70%), Exceed1327

10

15

20

25

30

35
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Determ nation of extensibility

The extensibility of a nultilayer filmis determ ned as
descri bed bel ow, by neans of an inflation test.

If the multilayer filmis a tubular film extensibility
can be determned directly as described below Here, if
the multilayer filmis not a tubular film but instead
is by way of exanple a flat film this is processed by
sealing to give a tube, and the extensibility of said
tube i s determ ned.

Two netal disks with a dianeter of respectively 270 mm
and a wwdth of 150 nm are used to provide an air-tight
seal at both ends of a tube of length 5 m of a tubular
filmof length 5 m wth a collapsed width of 435 nm
Tension belts and commercially available textile
adhesive tape can be used as aids here. One of the two
nmetal disks has been provided with a valve through
whi ch conpressed air is passed into the tubular film or
into the tube. The conpressed air is used to inflate
the tubular film or the tube wuntil it bursts. The
juncture inmediately prior to the bursting of the
tubular film or of the tube here is indicated by a
locally delimted blister in the inflated tubular film
or the inflated tube, where finally continued
i ntroduction of conpressed air then produces a crack
which leads to the bursting of the tubular film or of
t he tube.

The tensile strain achieved is determ ned by neasuring
the collapsed width of the tube or of the tubular film
at its wdest point after inflation, and using the
following fornula to calculate the relationship between
this and the initial collapsed w dth.

Extensibility = (collapsed wdth after inflation /
initial collapsed wwdth prior to inflation — 1) - 100



CA(30%) 155 pm Adhesive- promoter layer (b) AdmerNF 498E (100%) 15 pm AdmerNF 498E (100%)
15 pm AdmerNF 498E (100%) 15 pm Admer NF 498 E(100%) 15 pm Layer(c) Durethan CI31F (100%)
15 pm
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The extensibility achieved is stated in percent.

Exanpl es
5
The inventive exanples and conparative exanples below
serve to illustrate the invention, but are not to be
interpreted as restrictive.
10 I. Chemi cal characterization of the raw materials
used:
Duret han C 31F: Copol yam de from Lanxess, forned
15 from e-caprolactam, hexamethylene-
di am ne, and isophthalic acid
Gillon CAGE: PA 6/ 12 copol yner
PAG: Honopol yam de from Lanxess, forned
from eg-caprolactam
20 Adner NF 498 E: LDPE from M t sui (adhesi on
pronoter), nodified wth mleic
anhydri de groups
Lupol en 2420 F: LDPE from BASF
Exceed 1327 CA: Et hyl ene copol yner pr oduced by
25 means  of nmet al | ocene catal ysis,
polynerized by using hexene as
further conmononer al ongsi de
et hyl ene,
Surlyn 1652- SB1: Zi nc sal t of an et hyl ene-
30 nmet hacrylic acid copolynmer from
DuPont

. Production of the multilayer filns

35 The nultilayer films of conparative exanples 1-3
(CE1-CE3) consist of three (CE2), four (CEl) or five
layers (CE3). The multilayer filns of the invention of
inventive exanples 1-4 (I1E1-1E4) respectively consist



Durethan CI31F (100%) 20 pm DurethanCIl 31F(100%) 15 pm PA6(100%) 20 pm Adhesive- promoter
layer (d) AdmerNF 498E (100%) AdmerNF 498E (100%) AdmerNF 498E (100%) Surlyn 1652-
SB1(100%)
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of five layers. The individual |ayers of the nultilayer
filme are respectively imediately adjacent to one
another in the sequence in which they have been |isted
below. The nmultilayer filns of conparative exanples
5 CE1-CE3, and also of inventive exanples 1-2 and 4
(IE1-1E2 and I1E4) were respectively produced in the
form of tubular filns by blown-film coextrusion. The
multilayer film of inventive exanple 3 (IE3) was
produced in the form of a flat film by cast-film
10 coextrusion, and then sealed to give a tube.

I, I nventive exanpl es and conparative exanpl es

Al of the % data below are respectively % by weight.
15 Al of the umdata below relate to the respective | ayer
t hi ckness of the multilayer fil mns.

1.1 Conpar ati ve exanples 1-3 (CE1l- CE3)

20 The multilayer film CEl1 corresponds, in layer
structure, to the multilayer film specified in exanple
2 of EP-A-0 342 897, but was produced in the formof a
tubular film

25 Table 1
Layer Raw nmaterials |Raw materials | Raw naterials
structure CEl CE2 CES3
CE1- CE3
Layer (a) - Lupol en 2420 | Lupol en 2420 F
F (70%, | (70%, Exceed
Exceed 1327 | 1327 CA (30%
CA (30%
40 pm
145 pm
Adhesi ve- Surlyn 1652- | Admer NF 498 | Adner NF 498 E
pr onot er SB1 (100% E (100% (100%
| ayer (b)
140 pm
15 pm 15 pum
Layer (c) PA6 (100% - Dur et han c
31F (100%
10 pm 40 um




-28 - 15pm 15 pm 15 pm 80 pm Layer (e) Durethan CI31F (100%) 15 pm Durethan CI31F (100%)
20 pm Durethan 31F(100%) 15 pm CI

10

27 -
Adhesi ve- Surlyn 1652- | - Admer NF 498 E
pr onot er SB1 (100% (100%
| ayer (d)
110 pum
15 pm
Layer (e) Gillon CAGE | Dur et han Cl | Lupol en 2420 F
(100% 31F (100% (709% , Exceed
1327 CA (30%
30 pm 40 pm 40 pm
The total thickness of the multilayer film of CEl is
300 um The total thickness of the multilayer film of

CE2

is 200 um The total

filmof CE3 is 150 pum

t hi ckness of

the nultilayer

1.2 I nventive exanples 1-4 (I|E1l-1E4)
Table 2
Layer Raw Raw Raw Raw
structure |materials |materials |materials materi al s
| E1- | E4 | E1 | E2 | E3 | E4
Layer (a) | Lupolen Lupol en Lupol en Lupol en 2420
2420 F | 2420 F | 2420 F|F (70%,
(70% , (70% , (70%, Exceed 1327
Exceed Exceed Exceed 1327 | CA (30%
1327 CA | 1327 CA | CA (30%
(30% (30%
80 pm 80 pm 80 pm 155 um
Adhesi ve- | Admer NF | Adner NF | Adrrer NF | Adner NF 498
pr onot er 498 E | 498 E | 498 E| E (100%
layer (b) | (100% (100% (100%
15 pum 15 pum 15 pm 15 pum
Layer (c) | Durethan | Durethan Durethan Cl | PA6 (100%
a 31F | C 31F | 31F (100%
(100% (100%
15 pm 20 pum 15 pm 20 pum
Adhesi ve- | Admer NF | Adner NF | Adner NF | Surlyn 1652-
pr onot er 498 E| 498 E | 498 E| SB1 (100%
layer (d) | (100% (100% (100%




Grillon (100%) 30 pm CAGE The total thickness of the multilayer films of IE1 and 1E3 is respectively
140 pm. The total thickness of the multilayer film of 1E2 is 150 pm. The total thickness 5 of the
multilayer film of 1E4 is 300 pm. Determination of extensibility The extensibility of the multilayer films
of the 10 invention of inventive examples 1-4 (IE1-1E4), and also of the multilayer films of comparative
examples 1-3 (CE1-CE3), was determined respectivety by the method described above. 15 The
extensibility of themutltitayerfitms-of inventive-examples1-4 (1E1-1E4)-and-of comparative examples
1-3 (CE1-CEB3) was determined;fiergyn the nengenditioned statg of the mudiglayer films. 20 Table 3
Inventive examplel &@npesativeexampale Coadéionang EXbein sy YeoCLEG M0 86hZ GAsZno
Cl 31F | Cl 31F | 31F (1009 (100%
(100% (100%

15 pm 20 pm 15 pm 30 pm

The total thickness of the nmultilayer films of IE1 and

IES is respectively 140 um The total thickness of the

multilayer film of IE2 is 150 um The total thickness
5 of the nultilayer filmof IE4 is 300 pm

Determ nation of extensibility

The extensibility of the multilayer filnms of the

10 invention of inventive exanples 1-4 (IE1-1E4), and also
of the multilayer filnms of conparative exanples 1-3
(CE1-CE3), was determ ned respectively by the nethod
descri bed above.

15 The extensibility of the multilayer films of inventive
exanples 1-4 (IEl1-1E4) and of conparative exanples 1-3
(CE1-CE3) was determned here in the nonconditioned
state of the nultilayer filns.

20 Table 3
I nventive exanpl e/ Condi ti oni ng Extensibility [%
Conpar ati ve exanpl e
| E1 no 80. 2
| E2 no 34.1
| E3 no 39.4
| E4 no 16.9
CEl no 9.2
CE2 no 12.9
CE3 no 13.2




34.1 1E3 n0 39.4 1E4 n0 16.9 CE1 n0 9.2 CE2 no 12.9 CE3 no 13.2 - 29 - What is claimed is: 1.A

multilayer film that is impermeable to liquids

and that is at least to some extent permeable to

- 29 -
VWhat is clained is:
1. A multilayer film that is inperneable to |iquids
and that is at to sonme extent perneable to
5 UV radi ation, conprising a | ayer sequence nade of
(a) a layer based on at | east one

t hernopl astic olefin honbo- or copolyner, as

one of the external |ayers,

(b) an adhesive-pronoter |ayer (b),

(c) an internally situated layer (c) based on at
| east one hono- and/or copol yam de,

(d) an adhesive-pronoter |ayer (d), and

based on at |east one hono-

and/ or copolyam de, as one of the external

preferably in the formof a tubular film

10
15
(e) a layer (e)
20 | ayers,
wher e t he VI CAT
25 thernoplastic olefin
| ayer (a) is at
2. The nmultilayer
characterized in that
30 (a) is at |east

sof t eni ng poi nt of t he
hono- or copolyner of the

| east 100°C.

film as <clained in <claim 1,

the thickness of the |ayer
preferably at |east 50%  of

the total thickness of the nmultilayer film

3. The nultil ayer

filmas claimed in claim 1 or 2,

characterized in that the layer (a) is based on at
35 | east one ethyl ene honpb- or copol yner and/or on at
| east one propyl ene hono- or copol yner.



5UV radiation, comprising a layer sequence made of (a) alayer(a)basedonatleastone thermoplastic
olefin homo- or copolymer, as one of the external layers, (b) an adhesive-promoter layer (b), (©)
an internally situated layer (c) based on at least one homo- and/or copolyamide, (d) an
adhesive-promoter layer (d), and (e) a layer (e) based on at least one homoand/or copolyamide, as
one of the external 20layers, preferably in the form of ¥ tubular film,
wheretheVICATsofteningpointofthe 25thermoplastic olefin homo- or copolymer of the layer (a) is at
least 100C. 2.The4multiI§5@r fifflas! iaWeEd it Eldin 85 CLRAMEREerizéd idtat ik thidléess of the
layer 30(a) is at least 4096 epredéradl\c hleast 50havatHeetotaiethidknesd af thénendléagesfiim. 3.The
multilayer film as claimeddp claia 1 ohe, | agbaracieyizathipethaiihe; lagat (2)dp basgebpn at 35least
one ethylene homo- or capqlymeF @pd/or Bp@ft é‘?%ﬁl%ﬁe propylene hamor gélcopolyrg%.r

5 t hi ckness, and/or identical polyam de conponents,
and/or an identical conposition, preferably an
i denti cal pol yam de conponent.

5. The multilayer filmas clainmed in any of clainms 1
10 to 3, characterized in that the layers (c) and the
|layer (e) have a different |layer structure,

preferably a different |layer thickness, and/or
different polyam de conponents, and/or a different
conposi tion.

15

6. The multilayer film as clainmed in any of the

preceding clains, characterized in that t he
adhesi ve-pronoter layers (b) and (d) respectively
nmutual Iy independently are based on at |east one

20 nodi fied thernoplastic olefin honb- or copol yner,
preferably respectively nutually independently on
at |l east one nodified thernoplastic ethylene hono-
or copol yner, and/or at | east one nodified
propyl ene hono- or copol yner.

25
7. The nmultilayer film preferably multilayer tubular
film as claimed in any of clains 1 to 6,
characterized in that it consists of the [|ayers
(a)-(e).
30
8. The multilayer film as clainmed in any of the
preceding clains, characterized in that t he
multilayer film is perneable to an extent of at
|l east 80% preferably at Ileast 90% to W
35 radi ati on, preferably to UV radiation in a

wavel ength range from 200 to 400 nm



- 30 - 4. The multilayer film as claimed in any of the preceding claims, characterized in that the layers
(c) and the layer (e) have an identical layer structure,preferablyanidenticallayer 5 thickness, and/or
identical polyamide components, and/or an identical composition, preferably an identical polyamide
component. 5. The multilayer film as claimed in any of claims 1 10to 3, characterized in that the layers
(c) and the layer (e) have a different layer structure; p?éférably a different layer thickness, and/or
different polyamide components, and/or a different compaosition. 15 6. The multilayer film as claimed in

any of the precedfhg claiffi§,cHafactériZd ! that ePhdhédite-BPorhbirafersbRANd 9d) respectively
mutually Independently tire baxeerediatdeast ahes2@modifieerthelinpplasticiatedith Home- or

copolymer, preferably raespectiyely migoatly drdepansiently on atderst anengedifieshthegnoplastic
ethylene homoor copolymgy, gppé(?{egdeast ﬁﬁﬁe@ocjiﬁe‘%%‘?%\flﬁﬂ?womc’é %tcgppg/ﬁggrn 257. The
iim, as clai i

multilayer film, preferably multilayer tubular as claimed in any of claims 1 to 6, characterized in
that it consis® of the Ia;érré'(ﬁﬁa-‘ . BbRESthe multilayer film as claimed in any of the preceding claims,
characterized in that the multilayer film is permeable to an extent of at least 80%, preferably at least
90%, to UV 35radiation, Tiefetalely tasU ¢ Iradiadion ima wiaaelangth range dsinerd0ei 400 nm. 9. The

use of a multilayer film gs,¢laimgd irpr@pyiqf&pgrprgp(pqmgsclﬂigh%gﬁdpﬁrgﬁ@ﬁsituated tube of an

insertion tube for the renovation of subterraneanpipes,preferablysubterranean

10 11. An insertion tube suitable for the renovation of
subt erranean pipes, preferably subterranean sewer
pi pes, conprising a preferably nonconditioned
multilayer film that is inperneable to I|iquids,
preferably in the form of a tubular film as

15 clainmed in any of claine 1 to 8, as internally
situated tube, and an externally situated single-
or multilayer tubular filmwhich is inperneable to
liquids, and which reflects and/or absorbs W
radi ation and/or short-wave, visible Ilight, as

20 external ly si tuat ed t ube, and, si tuated
t herebetween, a support material saturated with a
reactive synthetic resin.

12. The insertion tube as <claimed in claim 11,
25 characterized in that the surface |layer (a) of the
multilayer filmas clainmed in any of clains 1 to 8

is directly adjacent to the support material.

13. A pipe-renovation system suitable for t he

30 renovation  of subt erranean pi pes, preferably
subt erranean sewer pipes, conprising an insertion

tube which is provided for insertion into the pipe
requiring renovation, preferably drainage pipe,

and which is made of a preferably nonconditioned

35 multilayer film that is inperneable to 1iquids,
preferably in the form of a tubular film as

claimed in any of clains 1 to 8 as an internally

situated tube, and an externally situated single-



5drainage pipes. 10. The use as claimed in claim 9, characterized in that the multilayer film is
nonconditioned. 10 11. An insertion tube suitable for the renovation of subterranean pipes, preferably
subterranean sewer pipes, comprising a preferably nonconditioned multilayer film that is Impermeable
to liquids, preferably in the form of a tubular film, as 15 claimed in any of claims 1 to 8, as internally
situated tube, and an externally situated single-or mul?tﬂayer tubular film which is Impermeable to
liquids, and which reflects and/or absorbs UV radiation and/or short-wave, visible light, as 20
externally situated tube, ¥nd™ ittty fHerbHEM SN, Td STHIEH flatbfal SREFABARIE hSeactive
synthetic resin. 12. The inggttids tub@ad claimedh in tkiilerl, 25ckhutaoterizedsiarthat tHédVsurface layer

(a) of the multilayer film ggdlaiinmeshin any/obclaigisot o iadiectly pgiageat to ithgsuppag material.
13A pipe-renovationsystg)g@%qi%l?gprt@q t%f%ﬁovq‘tﬁﬁkd sgn@rragggr& (ﬂ%eds, yefeably
ng . . A a; &

subterranean _sewer pipes, comprising an insertion tu hich is provi or Insertion into the pipe
requiring rendvation, préfEFablE/‘Qﬂaiﬁg@@ﬁipe,aa{hd Wqﬁéﬁ%]ma%%)o?H%@férab@h%b&]wditioned 35
multilayer film that is impé&ahedisie t6HqhrRysd preférdy WYtHafbrad bPa tulbilel &lAbhY cRiimed in any
of claims 1 to 8, as an irdeppdlytsituateddiubal andan@dersadlly sikuated aingleeacd? ver multilayer

tubular film which is impgﬁglg@mea;cbgqulic&iarpdé/ylgipg,;?flefﬁg ﬁpgmraq‘q%prgﬁ Qf\/er,aég@gipn and/or

short-wave, visible light, as xterrﬁll situated tube, and, situated between theatv¥o tubes, an

impregnated support mdterfaI IRaL LAl be H%P&éﬁeacﬁ bft’iWa igﬁjon, er%blgfea ubﬁfgrt material
saturated wkA a reactivé! N @iEd ré$8 isysteys faRic@BHy Bretorly aldlads BBt hfaterial
saturated with a reactive, V10 achisaturatechresinsysteon t andassowcs ithdteeritg ut radidtion and/or

short-wave, visible light;;apd thatds prrferahliymoveaiiccpisferablyyadiésamrce. a  uv

sour ce.



