- 1- Milti-layer filmperneable to UV radiation The present invention
relates to a nultilayer filmthat is inperneable to liquid and that is at

| east to sone 5 extent perneable to UV radiation, preferably in the form of
a tubular film conprising a | ayer sequence nmade of a | ayer (a) based on at
| east one thernoplastic olefin hono- or copolyner, as one of the external

| ayers, an adhesive-pronoter |ayer (b),i1an internally 10 situated | ayer (c)
based on at | east one honp- and/or copol yanm de, an adhesive-pronoter | ayer
(d), and a | ayemlieyldpscdibn pdrreabsé tN®Vhoad:atdwe/ or copol yam de, as one
of the external |ayers, where the VICAT softening point of the

t hernopl astic ol efin hono- 15 or copolyner of the | ayer &i{ is at |east
100C, to the useSoPTERiE tygerbfehictrFayer A F“H%E"élalyrﬁre hall Y t uat ed
t ube of an i nserst ilopetylfeortot Réqnehonat i tdratofissabt érasnean pigges, to an

insertion tube Gfehbi HebiPSH1aNE t gva rﬁ'd@@t{@rUOVﬁﬁé@}a§Y§teiW suid abl e for
the 20 renovat|fonofs%bter£‘§g1elar%plp§s pr ef erablry sub erranean sever pi pes.
The prior art has alTead i sclose ﬁulcimllpa &% i T s WAt cR°4Fe perneable to
W radi ati on afddFnpera allaiyﬁrcéﬁ 2256 aRedt |1r?atsﬁe°1ia%n18%ﬁe¥f“96ha%‘¥lopl pes. By
way of exanpl eclEPiA- o342 887 desclimbes aastubhé| ayertid | exwhich has a

pol yam de | ayerla%r@ fhﬁSEd§éHJv%CErJn%/@err 31% e@N ( gnoggr 1%%@&'15!91} ayer as a
second 30 s_L%rfa% gg/r | f ths gultll i|ml df €

renovation,” t hé pof T 256%n datto Ela t?rn(?u OWSnV\B Py heating,
and this is th&??@érwmeed Wtr@d&eha‘r@mmmpéer esiamer Af tdBr. cendi ta oni ng of
the film this lageapplitpd, vhoget het wid h thetreshe t hako- af bed/dhe 35
saturation pro%ﬁ%iyéuﬁd C%Tse%lngnfo%h%héuéﬁé‘&&aloq eEQe [BYionfequiring

renovation on the_ internal . over entire pipe
ci rcunf erence. AFREr SHEGERP ngP BTE tol‘?et‘fl%s‘fl??rwpﬁ%%’ffsc Sreti st i on, a

15 or copolymer of the layer (a) is at least 100°C, to the
use of this type of multilayer 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 subterranean pipes, preferably

subterranean sewer pipes.

The prior art has already disclosed multilayer films
which are permeable to UV radiation and inter alia can

25 Dbe used in the renovation of pipes.

By way of example, EP-A-0 342 897 describes a
multilayer film which has a polyamide layer as a first
surface layer and an ionomer sealing layer as a second
30 surface layer. If the multilayer film is used for pipe
renovation, the polyamide layer is bonded to a fibrous
nonwoven by heating, and this is then saturated with a
hardenable 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
pipe, over the entire ©pipe circumference. After

hardening of the resin by means of UV radiation, a



-2 stable pipe section at the internal pipe wall requiring renovation is
obt ai ned. The two ends of the filmare then sealed to one anot her by way of
the iononer sealing layer. 5 In another known process for the renovation of
subt erranean pipes, a flexible insertion tube is provided, and is drawn
into the pipe requiring renovation. Said insertion tube conprises two
tubes, 10 preferably plastics tubes, w.th _different dianeter, between which
a support material saturated with a reactive synthetic resin has been

{ntroduced. Af tarailepiil radughhof ofnd NRccoldApsed Latmeriian ube into the
pi pe and inflation o e.insertio grﬁe to t edl g agetgr of the pipe,

the synthetic reesnlor\’al sorhaf’%je?l%%a °t 8%t {6t ub tHer®i% obt ain,
after renoval ofherheseqltssy nhd tomlse, anetdieably pipe @f t bee | Averned pi pe wal |
requiring renovaddiang ITderhardening can be achieved via irradiation with U
radiation. Iy order to 20 prevent undesired premature hardening of the
synthetic resin prior to introduction into the pipe requiring renovation,

it is necessaryIthaatnottﬁérexf‘%?%l IRFOSFERat 8 t ubEF of FWE2FheRr t?on t ube has
a protective | aydategransarcomposed ther&ofxibila oiderrttionpr eveat 25 prenmature
exposure to extgrRabedlV r@@h atispn AnREnt hustpr epmd urlgl@urlﬂég{ughrgcpe resin.

I n contrast, threl al | tuateqttub f thlst e i ns rtion tube
has to have ermeé)bli?? radiz |onecu|%n order* %g ermt gl W the

inflated c |tf?r§ﬁerﬁ%y h@ﬁaém?fg 3EPpFoc FdtiPe. dlﬂf@rﬁm erfiareEyesi t uat ed
tube of this typewebni ngdichi on tuipepror rateot sesperdragediuktichayer film

preferably in tf&%d&@581§ynﬂ%eEHQereéﬁ%e@agoﬁe$Hl%%t&g@Q&§$|gﬁtépdtﬁ§ 35
di scl osed by vay ! of exa ect to stringent

mechani cal requiTEREAT | n ortcfée SNl gf‘p??d cjal?ws%ttlﬁgt 5hae| o33 &9 sing
during its handtiPgg, aﬂ@r ioédaplien t Indse tbecurrdargidar i wpe - 30i ntroduct i on
into the pige rdGuieEengof etioyapimy), ther isygrhdeid nfdsahi @B ohrbibeed espective

filmwthin th n Qe ftef.sSuce I I one-.. dyr | r enoval
from che pi pe. & A G SAVATa00 3] 4 MCL | Byer ol 0,5 QS0 th B A0

342 897 is that®f tt}}?as”}feﬁéliaﬁt tBPemeﬁkr?§§§l%t PR3 AT ﬁhFhénltéﬁ?%]n of the
seal seam and/mipea wdildadwant afges wretpwegavent Cbaabhatddulrar 44dn nse whi ch are

used as internaldnye¥fd thtdla_;trg‘gdiéa@% Q&t@nuv rk%@rlat%htttble odHEE NG, pi pe

renovation jgs tpt} des t h%}{et& 2 har8ean| calf ptropertl es, required in

e
order to wi't hstan& EE g 0a e cri above- TS thi s end Y ¢8RI i oni ng can
optional |y be Us&d™i r?rdf’ﬁertot ol%l?ldé%l%fh LAP? oFBEre®EPES5 GeAvEBHYENt | onal
films, where thesevhaien,at iteasits onedeayery basled onclae padxtamhdely There i s

therefore a need f@tcautiid ayer fd mﬁsml%h %bgothat;a\ée digabpyenenti oned
di sadvantages. 20 It was therefore an. o ge‘ﬁt A he, present invention to
t f

provi de a nul titP&Gér Fil Fﬁs iFBaF T cdaF oY Oorr rOft%l PaBuPEr film
whi ch is st alfiremasuist expraury dict rttedneb&Vofradhathwer ¢rdnthwbe for the
renovati on premature curing of the resin. In contrast, the

internally situated tube of this type of insertion tube
has to have permeability to UV radiation, in order to
permit, in the inflated condition, the hardening

30 procedure.

The internally situated tube of this type of insertion
tube, or a corresponding multilayer film, preferably in
the form of a tube, used for pipe renovation and as
35 disclosed by way of example in EP-A-0 342 897, is
subject to stringent mechanical requirements, in order
that it can withstand 1loads arising during its

handling, for example those occurring during



25 of subterranean pipes, preferably subterranean sewer pipes, since it has
not only the necessary perneability to UV radiation but al so nechani cal
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 multilayer filmof the invention that is inpernmeable to |iquids and
that is at |least to sone extent perneablg_.to UV radiation, preferably in

the formof a tubular film 35 conprising a | ayer sequence nmade of - 4 -
(2) alayer (a);hasadonalnteasie el b@&mmn@suego@tq Ln Bopms, or

copol yner, as one o g e external l"ayer s %%iace | ayers, 5(b) an
adhesi ve- pr onot% A ert19) o H* ?aﬁﬁsﬁfgt+ﬁﬂl W&é?éﬂ F%?e?”%%) based on

at | east one hom-— aﬁﬁﬁ9r8@©§ﬁhﬁahld@MNEGGdy andadhesinggopabnbt@er | ayer
(d), and (e) a dmyetipde) based on at |east one honp- and/or copol yam de, as
one of the external layers, or surface layers, 15 wherethe VI CATsoftening
poi nt oft he thernopl astic olefin hono- or copolynmer of the |layer (a) is at

| east 100C. 20 “SUHFRFEFHAY, Of t 2 Has Héere¥ fhatlesrs Aol FFYT%yJer film of
the invention fHE&t GReésiantlexceltl ent bapsirer off vegkndsy rel atdon tro

dryi ng-out of tde Ec$§lc5h Wsednt ok pi Q,%ahenm&ﬁdroa, daoghdhenglogecd n rel ation
to the loss, i.e. rati.on o{anqﬂgner or. of othe saturatlo 25 neans.

It has nDreovercbggﬂ @?Fﬁbf?? ) supﬁrvg??? A7e PREY The waf it ayer film of
the inventildh, situpaedi ctHbss i ﬁft hen f o%f?ﬁeditlanrruw]?el ayeripgbubEe film or
else in the fonmmoﬁaauwnni$layet thésm seal edtt @ageveha mechanical

properties required in order to withstand the loads
described above. To this end, conditioning can
optionally be used in order to achieve an improvement -
15 in conventional films, where these have at least one

layer based on a polyamide.

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 mechanical 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 of the invention that is impermeable to ligquids
and that is at least to some extent permeable to UV
radiation, preferably in the form of a tubular film,

35 comprising a layer sequence made of



tube, features very good nmechani cal properties, in 30 particular very good
extensibility, in such a way that it withstands the | oads that arise during
t he renovation of subterranean pipes, in particular during inflation within
the pi pe system during the preceding transport, the precedi ng storage, and
the entry into 35 the pipe requiring renovation, and noreover, after the
hardeni ng of the resin, can be w thdrawn, therefromw thout any break-off,
splitting or tearing. It has noreover been found, surprisingly, that the

mul tilayer S 'm et Lhe éﬁvﬁﬁéaonorha&t*ﬂgaé‘teré’neqo%r%% hani gal

properties even W|t out pr| or condi ti oni n% hus render| n% a conditioning
step unnecessary. 5°EOr HE™Blr PosEP UV TEAI s2F NVt forf et FET8X Kt essi on
“"tubular filnm neansaeerrl pirl ayefacki Laygproduced by (co)extrusion,

preferably by blown-film (co)extrusion, and having no seal seam 10 For the
pur poses of .t hi(':‘b)l nyent jon,. the expression "L)JV radi ati on" means

el ectromagneti c radiatTon |ne 1f/\c/)zin\?e[eengﬁ’u ranbe from200 to 400 nm The

multilayer filmof the invention is at |east to 15 sone extent perneable to
UV radi ation, pfefernablytgenibabdedaceanlaepdrenc) obaatd lomast B4t

particularly prefer @.Q&moq@r_ngg@}cer tepayaxient of at least 90% In one
preferred enbodinent, the multilayer filmof the 20 invention is not only

at |east to some extent permeable to WV radiation, but also at least to
some ext entlQeriféabbe 1B shvpreimmpeerviaidl ddbi gitd preferably to an extent
of at least 80% particularly preferably to an extent of at [east 90% 25

For the purposeg, of 5t higcdNYEN! LOBeq t BE GXPRESSE 0Bne SABRL: VaNE oI Si DI €
light" neans el ectroma netic radiation in a wavel enr%) ran e from400 to
e

500 nm preferably FPRMYET0%%Co 450 Hm %0 The MUFET r2¥99%m of* t he
invention features exceddeedtydeehani cal properties (determ ned by the
nmet hod descrs bed below), in particular by virtue of very good

extensibility. The gxtensiBility, gyt he gulgilaver film ¢ e
thermoplastic olefin homo- or copolymer of the

layer (a) is at least 100°C.

20 Surprisingly, it has been found that the multilayer
film of the invention features an excellent barrier
effect in relation to drying-out of the resin used for
pipe renovation, and therefore in relation to the loss,
i.e. migration, of monomers or of other saturation

25 means. It has moreover been established, surprisingly,
that the multilayer film of the invention, in
particular in the form of a multilayer tubular film, or
else in the form of a multilayer film sealed to give a
tube, features very good mechanical properties, in

30 particular very good extensibility, in such a way that
it withstands the loads that arise during the
renovation 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 moreover, after the
hardening of the resin, can be withdrawn therefrom
without any break-off, splitting or tearing. It has

moreover been found, surprisingly, that the multilayer



35 of the invention - even in the nonconditioned state - is preferably at

| east 15% particularly preferably at |east 18% very particularly
preferably at least 20% in particular at least 30 _ 6 _ For the

pur poses of this invention, the expression "conditioning"
meanst her ever si bl e processof absorption of noisture, preferably of water,
by a 5 material, preferably by a thernopl astic material, such as a hono- or
copol yam de, or a corresponding film such as the multilayer filmof the

i nvention, untid;;gongtant \A@hﬂé}{tl%as }g%ent@echbgyfdao%emggﬂ {dQni ng

usual |y Ieads to I nprove anical properties A suitable material for

t he productlonp6Pp?ﬁ%“1 yeTVeCa) "o e nﬂf%?ﬁaY%?“*F?ﬂﬁ%ﬁgThelFﬁVentlon i's
at | east one th@pdephaswlcoo¢£ﬁuqmlh@wvxxopnnemﬂﬂawmer 15
Ther nopl asti col efi nhono- Or copol yner sof a, p-unsaturated ol efins having from

2 to 10 carhon can referab y he used for the production of the layer
(a) of the %ulgﬁfa 6Efﬂl théglngentﬁgﬁen ufiabF@ O|§§ %onnpolyners

are preferably FHB%éaQOféémecﬁ@ﬂn$r@n1$%@”éﬁ@9b dényi st IPﬁﬁcﬁﬁ éhyl ene
honopol yners (pebyettwlssnes, pPEjergirief evalllywhOPEanct:-chieRErupropyl ene
homopol yners (ReLYRLP éBeSeaPRkan.

but yl enehonopol yner s(pol ybut yl enes, PB), and i sobut yl ene honopol yners

(pol yi sobutyl enes, Pl), and 25 m xtures of at |east two of the polyners
ment i oned. TOLOPRT fBansuirngedensi i polnpsnkyPenetif txraederdt tYWVin t he
range fron10 86atlDa i &3 g/ addns faakuﬁkaga@hdﬂu@h degrieeief branchi ng of the
nol ecul es. " HDP, < MBans, vehhyl ene having only a snal

anount of 30 brgnchlng OP%?% Q§% ecu 2%’é§2.%* and the density here can be
in the range fromO0.94 to 0.97 g/an Sui tabl e ol efin copolyners are

pref erably copdhynendtotawtthyfieme @hdtior propyiene ianditofleast] éast one
a-ol efi n hawi ngoat |@>at§=,tnt4 pPE@SA1abl Yof rom 4ai@adlon, paptbestaily 35

DT Ay I OBednl@ofl CATDONAOIE o AN, VELY. Dl Culat Brelsnence |
gi ven to copol ymers o ene an /or pr o ene wt [east dne a-ol efin
sel ect ed fron1ﬁﬁ€f§F%ﬁ@’@8ﬁ@?%ﬁ¥h§o ?nﬁﬂﬂ€ﬁ O%é%éﬁ@?Stéﬂﬁioctene. The

proportion of a-olefin in the olefin copolyner is preferably at nobst 25% by
wei ght, parti Clilnaeha! Ipf&fe%rr@@léfm@dﬁeﬁ% 19% wlwizg}gr, thageds idheLach case

on the tot I e olefin cop Partlcularl |table
copolyners%of thy? Hﬁléﬁdn8¥ dydiggs?e%%%txls %aV|ﬁg¥a?qTeast 4

carbon atons arte LI'DPEr&Gl/ien, nAEt "iPPERt né§ﬁ§tl |tﬂea$0m%vxﬁi§@T§i ty

et hyl ene copol yeensablhatactieiitzedvdy theiqeeseanee, obraréiaiggr twin chain

with side chaing logahedst et eotiod Gyt haa densidy ictbegnae from 0. 86

to 0.94 g/cm " nmeans eth eneg copol'yners pol yneri zed by neans of

met al | ocene cat®l §EEEwicthabesisty °pfeferably in the range from0.88 to

0.93 g/cnB25Preferred ol efin hono- or copolyners for the production of the

Iayelr (a) ari Jg'éret&nel eﬂllermf O gapgl ViRRESt akrd/ Oth@r%&)ékéél&dipﬁ? (r)]r

copol yners pa ularly preferre yia rot on, of the

| ayer (a) Is a n%é gr%?%%’ at Te g? onggéfh I%%% £¥%%%f%gggs%éﬁ:as LDPE,

and of at |east@8hatthyi®end é@ﬁéﬂ?ﬁﬁﬂlsﬂﬁﬁﬁbsfmﬁixﬁ§ %b PE 20
preferably from 400 to 450 nm.

30
The multilayer film of the invention features excellent
mechanical properties (determined by the method
described below), in particular by virtue of very good
extensibility. The extensibility of the multilayer film
35 of the invention - even in the nonconditioned state -

is preferably at least 15%, particularly preferably at
least 18%, very particularly preferably at least 20%,

in particular at least 30%.



The VI CAT softening point of the thernoplastic olefin hono- or copol ynmer of
the layer (a) of the multilayer filmof the invention is at |east 100C. The
VI CAT softening point (VST A/120) is determ ned in accordance 25 with DN
EN | SO 306/ ASTM 01525. The thickness of the layer (a) of the multilayer
filmof the invention is preferably from10 pmto 500 pm particularly
preferably from20 pmto 400 pm very 3Q particularly preferably from 30 pm
to 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 rrultllayer film 35 preferably at |east, 50% particularly preferably
from50%to 90%Cr -the -PWRGFFabtle MBter i@V tor°he tg? ofGRET B 9Bf t he
| ayers (c) and “ehdofidmiagfiul tndaager tfhd m oévarsebilavemriogass redpectively

mut ual Iy i ndependenttdorr b$ aloilseast, orgﬁeta@m)olyandforw&@@oly@m de. 5

Sui t abl e ho Qr__copol yam ory the prod n Qof th ye (c) and (e)
of the nul t:gFayéEIFefl m oqref%rabi |on&§rréﬂ% e ab att §h%)§e Sgueﬁhect ed from

the group of t#ér fopherdti conl Fﬁﬂﬁ%ltifiaé‘ldgemoér @nachréesﬁ?n%]r%aﬁ]é“ 10 hono- or
copol yam des. Saicd henocheormclopobkyaun desncaf béepriogacethdf,r omtdilam nes,

such as ali phataoasgal@m Q@M@vwg fbre@m ZaCIhQLe;LQdca'TQQn ARQRB; o fhopar ti cul ar
from hexanet hyI en mat | c, diamines having from6 to 10

e
car bon at ons, uﬁg Yi el?ldﬁrg? rjdnr%rﬁve epchgﬁilfené)(ﬁogﬁ’lr%leesand from al i phatic
or aromati c10d| car boxylic acids having from6 to 14 carbon atons, e.g.

adi pic acid, terephthsld ;adeidal Ofori $0tepephichabh comaind. 1hyet S(ayor eover

possible to pr%@ugﬁem;ﬂllggegomny%@ dgs fr{v%%m@tiamth%g@g Jdeom 4 to 10
carbon 20 atons g rom c-capr ol actam Pol m des used In the invention

are preferabl ytlbﬁr@ PERMS, o%ﬁ?%ﬁhoﬁ% 6L, “PR°&F““or correspondi ng
copolynmers, or a mxture of at least two of the polyam des nmentioned. 25 It
i's preferahlse tﬂmtrmw&sltaﬁerso(l@h@nd hayer (@) of cbpelmgrtg | aygr film of

I A BVEHE dh8n PR thoular by pteferably an

i dentical |ayer ness I denti ca I'ya onponents, and/or an
i dentical conpd$PEFofan S@rqfﬁréﬁb&’h‘%ﬁ' Hreet éPFeHh%muﬁﬁh?no?ftW? nul tilayer
filmof the invegtrona)t het | ayer sultc)lanrd |ayer ¢2) tbé tiheentddn. ayer film

of the inventiap;haye a éilefffl%re%m&@a'l%e%r ugwreprerz@rrtab@yl arhysdpr ef erably
a different Iayelte 5& g ness and/ or di fferent tQoly n onent s,
o

and/ or an &mpdsi Fe i sIBaM i cTi B Py DY ef &f able%gi/ ‘at. the | ayers
(c) and (e) reé}@é‘épplﬁé@%}fscoﬁ?@rlbf§éhiﬂkﬁéle§arré°%oI %ﬁf@l?éabl‘lyhemﬁﬂ cKttess of the
| ayers (c) and Hpek, of ptb€ylene homopolymers (polypropylenes, PP),

butylene homopolymers (polybutylenes, PB), and
isobutylene homopolymers (polyisobutylenes, PI), and
25 mixtures of at least two of the polymers mentioned.
“LDPE” means low-density polyethylene with a density in
the range from 0.86 to 0.93 g/cm®, featuring a high
degree of 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 preferably copolymers of ethylene
and/or propylene and of at least one d-olefin having at
least 4, preferably from 4 to 10, particularly
35 preferably from 4 to 8, carbon atoms, and very
particular ©preference 1is given to copolymers of
ethylene and/or propylene with at least one a-olefin

selected from the group consisting of butene, hexene,



5 multilayer filmof the invention is preferably respectively nutually

i ndependently from5 pmto 100 pm particularly preferably from 10 pmto 60
pm Conventional adhesion pronoters can be used for the 10 production of

t he adhesive-pronoter layers (b) and (d) of the nultilayer filmof the
invention. It is preferable that the adhesive-pronoter layers (b) and (d)
are respectively nutually independently pbased on at | east one nodified

t her nopl astic polyner, preferably on 15 at | east one nodified ol efin hono-

or copol ymer. qn%f'd%t'éﬁgo TRE g?@&éﬂc@%ﬁs owsed herg, cap be. t he. ol efin honmoor
copolyners that are also suita roductl n of the | a er (a), but

after nodifi catcioé’ﬁlylfmfrl stharkictararty pﬁ'tef 1801 e “Phat P¥he"et9tt
adhesi ve- pr onotrert20ul aler srépyramd fd) neste hSéspecre odity hﬂ@@hhky
i ndependent | y bi@ﬁ:ﬁchBe a@nltﬁaastto@a@ rodifd ed eh@y&wﬁnh%polgﬁelcopol ymer

dependent |y & ! dified with at
feast one organeiieiay rReory| ST 080 A SAREAITLdRE za‘loieor\émanl ¢

| east one organic acid one pref y cyc

anhydri de, preﬂéﬁéﬁl9“%&?e?%?§%ﬁh?ﬁ¥ﬁﬂ% aThkeash ékﬁ@§§°6faF?%§ are

adhesi ve- pr onotigDPEay@rd ofb) med (‘d)DRE” t heamul tlihayer Yowt-deoditshe
invention is prafy ?liélbé YodR3IRREts Vel raut dal ey bpd@m@qﬁ%@glﬂefc@rﬁ 30 1 pmto
30 pm partlcul LY p&%ﬂgr%;aanrOWhZSQ%th;ZO th.c g a¥g a) (c), and
(e), and al so t'h&a8h&SiVe- pronDter I"a ers}fbf nd f ? f% 'mul til ayer
filmof 35 %%he WifrRerdt itaRséan, 1nf th@céé%@? y;fr%s?)e&ﬁ i el @/ %tgdém? y

i ndependent |y cmﬂmrlﬁ@ﬂ&ddwhywe&asﬁmempﬁamtiHWméelgmbmp eomss sid ng of

antistatic age%k&al@@éé&%'Qﬁﬂh@stén%hPhogﬁhQQtﬁgﬁPéﬁua%@ i 1000ig agents,
antimcrobial - TO- in gglents gyez qplorgggr g :%g% lizers,
preferably heat™8f8bf9%&r&? by dee thbi FToeErss p?%% ﬂﬂoaﬁﬁé, flanme
retardants, nucloeafingrsaagéatsther ysrditiiati oh &bds,lapeef eteabl gre

crystal -nuqlseateiﬂfhglén@gl&mos drukbbeapiest,s Qphyeal phydygbhengsse- or
flexibilizers, 563 mg@grsab% aoét%scmg%gcgreéelﬁr@aeﬁlatéplaaqerécrfag ers, peel

addi tives, waxes, , sur active conpounds erably
surfactants, amdodrSpetsitg Qﬁ%n?ﬁertdaﬁhéseﬁtéﬁﬁtﬁﬁ%tofhége %&ﬁﬁtlves do

not 10 inpair peemeabylétey HopopWlymadi aticbnas ThePl,ayers ofapt {edst and (e),
and al so the adh@StVEyiene copolymer such as LLDPE and/or mPE.
20
The VICAT softening point of the thermoplastic olefin
homo- or copolymer of the layer (a) of the multilayer
film of the invention is at 1least 100°C. The VICAT
softening point (VST A/120) is determined in accordance
25 with DIN EN ISO 306/ASTM D1525.

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

of the invention is preferably from 10 pm to 500 pm,

particularly preferably from 20 pm to 400 pm, very
30 particularly preferably from 30 pm to 300 pm.

In one preferred embodiment, the thickness of the layer
(a) of the multilayer film of the invention is at least
40% of the total thickness of the multilayer film,

35 preferably at least 50%, particularly preferably from
50% to 90%.



pronoter layers (b) and (d), of the nultilayer filmof the invention can,
if necessary, respectively mutually 15 i ndependently conprise at | east

0. 01-20% by wei ght, preferably at |east 0.1-10% by weight, in each case
based on the total weight of an individual |ayer, of at |east one of the
abovenenti oned additives. 20 In one very preferred enbodi nent, the
multilayer filmof the invention has fivwe_layers, i.e. consists of the

| ayers (a), (b), (c) (d), and (e), and there is therefore bondi ng between

the two pol yamde, | EBABE& &Qle%%q (f_%)r béﬁe OQL?@%BI%?‘CO’%S%HI& pipmter layer

(d). 25 The total ness_o e invention is
preferably fronﬁcioai‘1 é@boof)n‘?hepd?‘ﬂt&ﬁf‘&‘ﬂ yf]ﬂf“efoér &BFylFY%?ﬁ@@ fo 1500 pm
very parti cul ardegpppeeferlablmptiipbhy 108cpend®@Olypm i B0 peadtt culear from 120
to 400 um The ypabtitayer Ebbos,efiqthe invention can be produced by known,
conventional. processes, where there is preferably no need to condition the
mul til ayer f5| Im 35 In one preferred enbodinent, all of the |ayers,
preferably the uajepke (Ao byt geyolyedydemndo efhe oPTeMee ot i9%ayer film
of ~the i nventi ahecaaybes produsedl (e) 1df andc pruocessed | filnheoff orhm of an

entire multil aM%EeBtiJH'J}é'y%e%9££ﬁf§ E%o%gbgéfgcﬂgd From the roup
I noneparti cul arlypreferr rrultllﬁyer filmo the i nvention

is a nltilaye %ﬁrgf’pfﬁ%cw Etlﬁp%té%’al SFEAN " 0" @not hef “preferred
enbodi ment ,10al [hogp-t he cayelrgnigesf efabl yhette |ayerpolaypniqey cqc), (d),
and (e), of 10 deh@ridulitéd ayesm fdlamiakst heudmvant a nipreancbeai prindisced and

processed in thl%lvansnk%&ﬁ Y b0 thectorm of cancast (it biad Sepsef erabl e

that a resultant cast invention IS processed t jve a tube via

sealing of the eé?@?t}(yd)ene?ﬁ?%”ﬁ sGTHPPFi e§7D mMATRCaFer def‘ TRES15 of the
i nvention whi chhagang afiso ve tobt @i sretbonnatéres . f dnnreftiduderf Erems dy ot her,
convent i onals prp@l%ﬁ§§&$edléﬁﬁﬁédl Rghy, B prodysiion ofral hrehatihe

i ndividual |ayeys, preferably the |ay er§r£r€ E(té) %é(%)35%%irg) até"&d 20(e), of

the nmultilayer y]‘[lh invention tan a VI a
(co) extrusi on. eTﬁe ﬁﬂJrFHq ayefl fF?rrﬁWht"‘h:éclé}Wélnt PBnisPrerer Bty frade of the

| ayers (a), (b)acigc),Iq disancreeyer i popsshler abby produce homo- or
copolyamides from lactams 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 6I,

PA 6T, or corresponding copolymers, or a mixture of at

least two of the polyamides mentioned.

25 It is preferable that the layers (c) and layer (e) of
the multilayer film of the invention have an identical
layer structure, particularly preferably an identical
layer thickness, and/or identical polyamide components,
and/or an identical composition.

30
In another preferred embodiment of the multilayer film
of the invention, the layers (c¢) and layer (e) of the
multilayer film of the invention have a different layer
structure, particularly preferably a different layer

35 thickness, and/or different polyamide components,

and/or an composition.



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 formof a tubular film 30 As an
alternative, it is also possible to produce individual |ayers of the

mul tilayer filmof the invention in the formof a |layer conposite by
(co)extrusion. 35 The person skilled in dhe art is well aware of these

production processes and of correspondi ng production paraneters. - 12 -
The nul tilayer il qiarttfﬂeuiarwﬂtdrg@efmeor& L&r atlagy 1bayes been epbossed.
The nultilayer filmof the invention can noreover Br eferably have been
printed. It is ﬁreffg?%%?tewteﬁ%tcctn}?élﬁﬁlﬂei ayer E??%yr?lmé the invention has

been neither nonoaxially nor biaxially oriented, and this neans that it is
not subjected tmelOcBiyksisenbat i afibesrd t S cpr oghct i @n, pfefﬁ{eabl y by

extrusion. The M't&hgﬁ%’ er Hm{n ogfthghe%]gvgmé&qigs raﬁ-&ﬁr%%%ub

shri nkabl e, 1 n part even by ayer  film of

the invention |]%esﬁfeé¥é‘fealbﬂ y %&Pébﬁ’e W%FthﬁléleP%/%r f%ﬁm The™hul %9 | ayer film

of the inventi a0 smprefreriablyriy ansparsnty. f26m AL mente offedmabove, the

mul tilayer filmof the invention is at least to sone extent perneable to W

radi ation. 25 The nu t|| yer .fil.m of the |nvent|o prefer],:ably in the form
I

onven 1o a adhesion ro ers
of a tubular fi selnethef aer mseah[edto gi ve

a tube, is ]t%er@foéﬂétlsﬁn t%ltélea§di1ﬁ%‘f9ﬁ’lrp§?0§‘?lt ula?tY@dSt ube #rdafdli nsertion
tube for the removanheonmoftisisheerr anean qfi pese 30nprrefienabl yt sekwer pi pes.

The present | n‘ﬁ@fb?é‘bié"el&ﬁi@rghé' é@h@él% Q?émé&% U§£ye(}f thg mydilayer
film of thelnvetlon referab in t

E | ar fil

internal ly situdted Eube Psstoreth T4 ?Y Q[n 8d?%1flyt Ejgsﬁgn%\l/g%ﬁ on of
subt erranean pijgest prefrerdiligdstiimopangbic sodemepi peefenhbte ¥These may
have def ectis Becausettde midtirlayeridfihmaedot ke copolymer. Olefin

homo—- or copolymers used here can be the olefin homo-
or copolymers that are also suitable for the production
of the layer (a), but after modification. It 1is
particularly preferable that the adhesive-promoter
20 layers (b) and (d) are respectively mutually
independently based on at least one modified ethylene
homo- or copolymer and/or at least one modified
propylene homo- or copolymer modified with at least one
organic acid or with at least one preferably cyclic

25 organic anhydride, preferably maleic anhydride.

The thickness of the adhesive-promoter layers (b) and
(d) of the multilayer £film of the 1invention is
preferably respectively mutually independently from

30 1 ym to 30 yum, particularly preferably from 2 pym to
20 pm.

The layers (a), (c), and (e), and also the adhesive-
promoter layers (b) and (d), of the multilayer film of
35 the invention can, if necessary, respectively mutually
independently comprise additives selected from the
group consisting of antistatic agents, antioxidants,

antiblocking agents, antifogging agents, antimicrobial



invention here, preferably in the formof a tubular - 13 - film is at

| east to sone extent perneable to UV radiation, it permts the hardening of
a reactive synthetic resin situated between an externally situated sinple-
or multilayer tube and the internally situated 5 nultilayer tube of the
invention, or of a support material saturated with reactive synthetic
resin. Support material that can be useg,preferably conprises gl ass
nonwovens made of glass fibers (glassfiber 10 material), nonwovens, and/or

nonwoven texti g produgls, optdonalkyibn thadkehm of milLipl sl es.
respectively satdrated wth |'east _one reactl ve synt he%}bfhr esin,

preferably resé’é@??@%k?]yy sadt§itat e W EH? &S edStOGHE ur?stﬁ G pol yest er
resin and withpacPessisat riatsed fBngorererdantsucmugd estyrenege@sasst i ber
materials here @gecknowatibher aahéa asrifassiybeeryeinf-oncedaplmstics

(GRP). As stated above, b b L, P”oep%%%télﬁgﬁlfoqf%lt%ﬂggét'ﬁb’?eﬁ%?lf??f?' tilayer

filmof the’inven I'onh, pretera m since even
wi t hout this cc?ﬁéllf-]il%nff‘%fbsfl tplﬁé§%ﬁ+%e§sver59‘l@6%ﬂ nRAEAccal T ptoperties, e.g.
good ext ensi bi ldeky. adtlitsvasherehese preeténabbhgentrat shdanahactianeer fi I'm of
the invention, 2acpheier a%ﬂeﬂe@agbﬁ f otprpfraactybubag fidiBpetdkdghe form of

an internally S|tugt ed tub of a ns%tl onhtube f%r the r%novatl on of

subt erranean pies ’pre1per ﬁ‘ “EuBter radean Sawer pes i S noncondi ti oned.
30 The predént W@éﬁt@%ﬁeﬁéﬂh@r ter 6“&|Jbeé’§aéh°]i1nsert| on tube suitable for
t he renovation of subterranean pipes, preferably subterranean drainage

pi pes, conpri simng qa%@;,erg Iy aonca%dl td) oneaqldmlrsbl a%er aﬁhéﬁl&g— the
i nvention that |S|ﬂ£ermaa etoll era

r bl |n 351 rmof a
tubul ar film &LOPRteT maisy SsiPliat® ddbeoe Ei alﬁu]e 8vRal f “élcifgat ed
si ngl e- or nul ttheayererund aanf i L watedsdry i rpepaeablee vt surrgivds, and
whi ch refl act s ;andberaalsr bsondYikadiaat | psnsandd ool -sher tbywavejight, 14 -

preferably at least 0.1-10% by weight, in each case
based on the total weight of an individual layer, of at

least one of the abovementioned additives.

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 1is
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 ypm,
particularly preferably from 50 to 1500 pm, very
particularly preferably from 100 to 1000 pm, in

30 particular from 120 to 400 pm.

The multilayer films of the invention can be produced
by known, conventional processes, where there 1is
preferably no need to condition the multilayer film.

35
In one preferred embodiment, all of the layers,
preferably the layers (a), (b), (c), (d), and (e), of

the multilayer film of the invention can be produced



visible light, as externally situated tube, and, situated between the two
tubes, a support naterial saturated with a reactive synthetic resin. The
renovat ed drai nage pipe is formed fromsaid saturated 5 support nmaterial,
after hardening. After the hardening process, the nultilayer filmof the
invention, preferably in the formof a tubular film as internally situated
tube, is preferably withdrawn fromthe_renovated drai nage pi pe nade of
hardened plastic and 10 support material, but as an alternative it can also
remain wthin the repoyated pi Rfie fomT h@f il sQR; sKifledibhethe; At is aware
of the productlon 6f “[nsertion his type, tor exanple 15 from WD
2007/ 054350 Al tep- B P552 @%“ﬂ?FgE+H“1 shows by way of exanple a

| ongi t udi nal sectlon t hrough an insertion tube (107) of the invention after
insertion i ntT(r)] @ Pi e 10§a)rt\bﬁ’6{1§£1rl®as BréLgi (1@12]1)?ca%ehequi r 1 |
renovati on. e JinseLtion e c rise n.extern i ngle- or
mul til ayer tubd? $a¥ermH%§ |sgrﬁ%%rn%% ?e ?%’Il%uf%s%Mlggﬁﬁglﬁh reflects
and/ or absorbstGWuﬁaal%FﬁbﬂlaﬁdeFe§ﬁo??m%ﬁve visible light, as externally
situated tube (103), and a 25 preferably nonconditioned nultilayer film of

the invention tmtaﬁaﬂeqpegﬂé%@m@dt@muame% prief esablye i natbes formof a

tubular film as |nter aII i tuate ub a_sup ort teria
(104) situated RIFEPEDR eﬁ/ne ant e§3tg é‘t ego ??C)a rggbtl b Eyn’t hetic 30

resin. Aftey0 |ﬁﬂkaﬂméﬁléﬁy?mef4hﬁe9ﬁ|Eﬁ?t{ﬂﬂ?nGiev)Ca% Parpa§dFﬁ%id|aneter
of the pipe (1Gkx grbeetfserid ametivben{lOh)y has taecavihyof 106¢asmnt o which

it is possible £qy nHEOQQC%u%féRHHQQ1WQEC@_%ﬁk&ﬁt&k&réQé@tfﬂﬂnQQﬂlor
short-wave, visible Ilg , and whi ch referably 35 aneablﬁ referably
a UV source, where {1 Eﬁﬂ}cﬁsﬁﬁﬁﬁ§§sﬁ%o t %aFﬂéhﬂﬂg’ VPhES Bﬁg
mat eri al (104)<§aﬁ@ﬁaﬂeﬂﬂmn@h aTheaGﬂﬁveaswhvheﬁpcmF@§HWyeThélh@hovated
Ei pg (108) 1i5(s]I for repd liﬁﬁﬂt?@hdwﬁﬁéku{j@healsé;@%‘taﬂﬁécﬁrﬂrﬂthél@éﬁm af:jer )
ardeni ng and opti t hdr y situated tube
(105). The w dt 5?Q?héﬁgﬁbégq%%%?fyC?ﬁﬁ%ggfgébgr%ggg%gg) has been shown as
conparatively small in figure 1 nerely 5 for reasons of clarity. The manner
in which the maddolrdyegl,i | theoofptdumcinventfonlis offisedeasindivedwal | y
situated tube intkhs, |5§g$4ﬂd%@ytggg ngéﬂﬁ kgven&Jon (s, preferady such
that 10 th Jes 3 re%ukﬁlng_ tllenln % €, Support . gatgrlal sat ur at ed
wWth a re5|n reg i‘ri'n ar deni (S dlrec |y adjacent to“the® ex?ernal
| ayer or surfade® Payé?v%%fﬂéf @NéﬁﬁﬁFéF%%AIy situated tube. A suitable
external Iy situated tube of an insertion 15 tube of the invention is in

principle any cqpvep 1%9@ eéiﬂgﬂme ofOftHEU'ltAv'eﬁ}Z%nt Uﬁbﬂéé ava/ mihat is
i npermeable to liquid and t at absorb and/ or ref d|a{|on and/ or

ra
short-wave, vi <%l élel F@Yﬁrs 281t Bl prcéf et“a)olae”dt Hﬁf tJn% %’ieﬁﬁF@b
mul til ayer 2uburadufed nbyusddoasxextséernal Pprsicwlatrao Kubéerﬂbhmebynvention
of this type ofpicaserti®ndoyberissiant ubul gy dddum(batdxtSisabnl easd

cont act - transpa;ant aggrgﬂaﬂaraflectsrgﬂgégﬁyabsogps W, radiatjon and/ or
short -wave, vi sibl’e
(co)extru51on, 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
production processes and of corresponding production

parameters.



25 light. It is particularly preferable that the sinple- or nultilayer
tubular filmused as externally situated tube in the invention conprises at
| east one | ayer based on at | east one optionally nodified thernoplastic

ol efin hono- or copol yner conprising a conbination of 30 at | east one
organi c or inorganic color pignent or dye that reflects and/ or absorbs
short-wave, visible light and of at |eash -one organic or inorganic conpound
that reflects and/or absorbs UV radiation. Optionally nodified ol efin hono-
or copol ymers usgd hergi5a0. be;3p tLhe Qptigpahky.Modifi ed kbermpl astic

ol efin hono- or_ copolyners that are also suitable for the production of -
16 - the layer R&f,° %ﬂfﬁ%OSFe he adhesi ve-pronoter layers (b) and (d), of
the nultilayer filmof the invention. For the purposes of this invention,

t he expression Me' cant @laybranspar est” dRansnidiati ohhecdribubagoddd m used in

the inventian Eﬂe%g§a£9 M.t éééi?RESEeQr mul til ayer tube of this type of
insertion tube i's transparent at lFeast to the extent that nakes it possible

to nmonitor the uniformsaturation of the support material by the 10 resin
requi ring harderti ngs TduieSfeirsbbasedadon dleckihgilefyetrhefilimghbhAessheof col or of
the saturated sypRatioABhLEE| Bhen! hek 8nd¥ eheiabhliaitPatotheiskipl 8, or

mul ti | ayer tubylar, To.film uged as externally sityated tybe in fhe

i nvention conprises a?’least one ‘organi ¢ Or “inorganic col or pl ghent or at

| east one orfyarfiy ofrigidegant c edyer sélteéctRPIE T hePER BRIFPEENST St i ng of
carbonyl dyes, gutehetabl yTgei noneidyes;, Enthgofdyes, amcrdloguiiracri dones,

aZo COWPOUHdsg ﬁé@@&@?lﬁPW@&iné@f&r ap| ypatﬂﬂilaﬁ%'é” Bt hé«&@u ckg));rpounds,
azonet hi nes, isoindolines, dioxazines, netal oxides, transition netal

oxi des, netal %4é fydrates, and transition metal oxide hydrates. It is
particularly preferable 25 that, fromthese dye groups or color pignents,
t he yel | ow 1dye MHeOURS1 G a§ek orcipgneEnt shar ensehetdredis| tpresepaetfser abl e t hat

an organic, yellaw. golar, pigment éy(gp_organic, yel | ow dye sel ected from
t he group consisting of enzi m dazol e derivatives, benzotriazole 30

derivatives, 1,4-quinone derivatives, 1,4-naphthoquinone derivatives,
9, 10- ant hr aqui ridre dertiiMaveves ilandphéhy| dzopheiwol der inratfevesly in each
case in the forgp@kpthed.ree conpounds, in the formof tautoners, or of the
salts of ag&ps or bases, or of the solvates,

As mentioned above, the multilayer film of the

invention is at least to some extent permeable to UV

radiation.

25 The multilayer film of 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 subterranean pipes,

30 preferably sewer pipes.

The present invention therefore also provides the use
of the multilayer film of the invention, preferably in
the form of a tubular film, as internally situated tube
35 of an insertion tube for the renovation of subterranean
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



35 preferably the hydrates, is present. It is preferable that an inorganic,
yel | ow col or pignment or an inorganic, yellow dye selected fromthe group
consisting of transition netal oxides and transition netal oxide hydrates
is present. Particular preference is given to a yellow col or pignent or a
yel |l ow dye selected fromthe group consisting of 4- phenyl azophenol,

2-(2' -met hyl ) phenyl azo- 4- net hyl phenol , _ {5 _

N- (4- phenyl azo) phenyl di et hanol am ne, benzotri azol es, benzi m dazol one, iron

oxi de and iron gxi,de hydrate,..and very.partdeuhar RLREErANCe i Sygi ven to
benzi m dazolone. |t is preferable that the organi C or. inorganjic color

pi gnent or t he G¥Gahi e or iror §artid Sdyd absorBEARd/ Sr A0 T FRFHEE s

short-wave, visimitéetightesiin sheuatevelehgtdn raangatérom1406itvas8Dd nm

particul arly prefenabl yriguiheayayetengtdha ange ihtomAQ0¢ s0r4d50nm

preferably rses%%'i\{%%é/rt%uég et eple OEngQrF@io%ha”oQO%% ko 'SHQI?QP: preferred
-7 or u

enbodi nent, the sinp mul t11 ayer fubular filmused as externally
situat ed tube iMHHRéAt MAANERERAT pHePeF abT Yy CoRpr Tidds Cafef ¥ast one organi c or
i norgani ¢ conpound sel ected fromthe group consisting of nmetal oxides,

transition metaypxidesatdmtal taxt deaR byt @SerdFaNS tdoapr 1Bl oxi de
hydrates, phosphites, benzophenones, anthranilates, salicylates,, .

di benzoyl met hane é’eri vatives,” p-'ant nobenzbi’¢acid drer.i vati ves, Cinnam c
acid derivatd vetephehyl sonyerenaciahdderi variores) tepenA mradrere
derivatives, 2>henzally azolwhedebirvmabt vesl tigyanpacey,) atepechenzot ri azol e
derivatives, p,fudbVidy)aq! ylat s sealdoul 2zcyano-phadivinybagyyl ates,
1,3,5-triazine coEpo nds and steri Eal Iesy hi ndered, am nes,_ respectively in

g Yheéaf-

the formof thé Dhp oGRS “47s gratst thetr 230 1Siconets, or
respectivel y theisetgattssl opohdsdsrorrsasesindaswi: r adpatisehanset bi ng
and/ or -reflectidigmeospodineh SONMBtgREROUNDSa ribBirS rhypeiare Rarket ed

products, e.g. BuinylQ,ptoducts fram gﬁ?gsfﬁergi?eﬂﬁo%r ?ﬁ%LQPc%St erically

hi ndered am nes” neans conpounds wher ere 1s/are one or nore bul ky
organi c noi eti eFonded to at |east one trivalent ni trogen atom These
preferably involve aromatic or aliphatic, - 18 - acyclic or cyclic,
secondary and tgyti@fdeqamHddRe, SHCH ASudhdNesdhspbsbi dh@drion the
p- phenyl enegj an nes, . r, sUbst1 Lyt ed (Mg} plper i pes,,;§ 1L, |
particul arly prefer abl € to use; "as or gani ¢ or i nor gani Cc gorrpounqes t hat
refl ect and/ or &58or BT U\ r ddiPdL #Bn, fidfY | eastcOnEVEBNPHURPYEr oRffthe group
consi st ng of zddmli@x@ndiev,g ti tiani ufadivaxsde, vésvet hgxyet hydechanical
panthO?yC|nPaﬁﬁkﬁefgiéghaggiﬁ &ﬁ%péggﬁFﬁfﬁl%gg. It 1s therefore
ci nnanat e, oct yl p- oxycj.nnanat e, 2-e exy| , ,
S Cyanos 3. 3.l PRENSFatIY | B 6t dOL o e kit €€ Jrigpyiavention,
4- met hoxycidharmtegerapmy 4 ndchdeyei nhapatebukrryibdow 4ipethexyermnani ¢ aci d
and the correspandnngnhexidi1@stetuatChabexyd 4- mekboxys rnasate; gl yceryl
15 p- am nobenzaqste, |, Pr di meg hyl ani pzoate, yl forabl
4- bi s( hydr oxyp?%lgyl )Igen%‘%éngg%a%{zoa%%, %g%%%g %igmet %ﬁé{fﬂ’l ndbenzoat eB,’
et hoxyl at ed 4- aifi*GhEMFGIC SSEFH, P&EFy| T3 1976yt o™i et hanol ani ne
salicylate, salts of salicylic acid, 4-isopropyl benzyl salicylate, 2-ethyl-
20 hexyl 2- (% phery! penzey! ) herzeate, torenBAt B¥bvides an insertion
sa!|cylate,2-h%g%%x ﬁﬁ-qﬁfh%é¥bgﬂgo h%ng grgk%?%hbt rranean pipes
trianili no(p-carUbo- -etfahy ehexyl 0XY) i ,-?rl azine, e - !
phenyl benzi m d&Z6Eerarsul FeRtTaGNgan - (Y2iepge pipes, comprising a
but yl phenyl) - 3-({réfreshoxy phermdnppe ofpese - Ind-tdileper p- film of  the

invention that is impermeable to liquids, preferably in

35 the form of a tubular film, as internally situated
tube, and an externally situated single- or multilayer
tubular film which is impermeable to liquids, and which

reflects and/or absorbs UV radiation and/or short-wave,



25 cunenyl- 3- phenyl propane- 1, 3-di one, 1, 3- bi s(4- net hoxy-

phenyl ) propane- 1, 3-di one, nent hyl ant hrani | ate, hononent hyl

N-acetyl ant hranil ate, 2-hydroxy-4-octyl benzophenone (Uvi nul e 3008,

Wi nul (r) 3008 FL),

6-tertbutyl-2-(5-chloro-2H benzotriazol - 2-y1) - 4- met hyl phenol 30( Uvi nul O
3026, Winul0 3026 GR), 2,4-di-tert-butyl-6-

(5-chl oro-2H benzotri azol - 2-yl ) phenol (Wi nul (r) 3027)1

2- (2H- benzotri azal; geylilgAhtG di- te@;t%tlxbphgggéat@wl RULQ, 3028; Winul 0
3028 &R), 2-(2H. benzotrlaz .22

y1)-4-(1, 1, 3, 3-TétPhR®t WFBﬁ‘tlﬂ‘/l)tBﬁermo( Ui o 3osgpport material
35Uv|nuI03029C}@atyr3t@is[ﬁgﬂzCyanoxgacﬁﬁve synthetic resin. The

gipﬂeny:acrylom%%@&M}eQ %r@?ﬁ@ﬁ(%lpéyagofﬁnm§%6ﬁbm salﬁosaturated

i phenyl acr yl oyl ) 0x JRro

2- (2H benzotr| az%ppo}zlln% %/fr R B?Qg Walrg%n‘%g% olftlé(/lJle111e h§9§%6]@ P),

2- (2H benzot ri &46Ice25y 1) tﬁ96 mB SlpyREt hyflll]ln pﬁénylt@thllWﬁéﬁb?n'( UVI nul O
3034), ethyl 2-medroaidlB3-idi phenydacrofl at e@iawlf@3035s internally

2- et hyl hexyl 2- cy4an@rdq 3- Qw&hen%kacﬁﬁkﬁkﬁggﬁtn%th@rawn from the

3039), N, Wbi sfor nyl - tetra 1-4
pi peri di nyl hexae%t y?(glngaahnrﬁg’ﬁe 1p(lll.cj\(/el A E%SBW fened plastic and

bis(2, 2,6, 6-4 et%@@é?ﬁyﬂ!ﬁﬂeb}%ﬂer i oA )a%ebacéﬂée{ft}ﬁlﬁﬁl 0-%407F” H1i nul e 4077
GR), bis(1, 2, 2,4&nb4pent anet hyd - denophped igliye). sebacat e, net hyl
(1,2,2,6, 6- pent anet hyl-4- 10 piperidyl) sebacate (Uvinul 0 4092 H),
(Wi nul 0 5050 I—li)hand ngi nuISgL 5062 H, UVI nuI 5062 Q
e 1s war

person illed in of the
production of insertion tubes of this type, for example

15 from WO 2007/054350 Al or EP-B 1 155 256.

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 requiring renovation. The insertion tube comprises an
externally situated single- or multilayer tubular film
which is impermeable to 1ligquids, and which reflects
and/or absorbs UV radiation and/or short-wave, visible
light, as externally situated tube (103), and a
25 preferably nonconditioned multilayer film of the
invention that is impermeable to liquids, 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 resin. After inflation of the insertion tube (107) as
far as the diameter of the pipe (101), the insertion
tube (107) has a cavity (106) into which it is possible
to introduce a source which emits UV radiation and/or
short~wave, visible 1light, and which 1is preferably
35 moveable, preferably a UV source, where the source
brings about hardening of the support material (104)
saturated with a reactive synthetic resin. The

renovated pipe (108) 1is formed from said saturated



It is preferable that the organic or inorganic conpound 15 reflects and/or
absorbs WV 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 tubular film
used as externally situated tube in the invention conprises fromO0.05 to
20% by weight, particularly fromO0.1 to 5% by weight, very particularly
fromO0.1 to 2% by wei ght, based in each case on the total weight of 25 the

film of the C%irpe%ifagtgéia%t |85t 2REr ORGANL QT hROTGANLE, £1) O pi gnent
or dye and of at

east one organi c or, i norganic conpound, It preferable
that the sinpl &f%6F KuFR99%%gér °t ubti &PtFFT%leédtﬁgpeeittél})ﬁal(iLé/g)s'i t uat ed
tube in the invért iwodtgooaprilzesuBBefinomly. O5npvaddotipewdiight ,hgparticul arly

fromO0.1 to 3%dyenweinghh, sbasedpepatife1lotsahinweightighird he hikkeny of the
organi ¢ or ihorganic_ color pi nt,or dye. It Is - 20 - preferable that

s sons ofp gnP
bu

the sinple- or mul trleiaayer tubufar il mused as externall y situated tube in
the invention conprises fromO0.05 to 10% by weight, particularly fromO.1
to 2% by wei ghtThebasednen tire twhtiah wehghtmuotitdmees ffiilllm of ttwee organic or

i norgani ¢ conpoufdntilni $sPueEEr abl entdata1eachicomanentofid henconbi nati on

is stable at tenperat ures upo%otg}OOC The single- _or Itilgy ratubul ar

. S ion ,tube ifnvention i referably suc £
filmused as 10"€X ernaltly. Sit At ed " TUBE T n e i Aventd on preferably has a

plurality of0 | ayer esip Feapridhgr ABréeningtr &rmiilei PERRAT Tt GBGRPEF2F i | m used
as external I y Sddtuabeed twibe kanréhen iﬂ@qet:imgl rcaphises iat dieastlypne _bar rier
layer, particul anl.y.Qne. OXMaensharLier Ayet oL, Wal&r 118, Vapprsparrier

| ayer, or one oil-barrier layer. A suitable material for the production of
thg barrier he ?nternally g%tuated tube. P

A suitable externally situated 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 that the single- or multilayer tubular
film used 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 simple-
or multilayer tubular film used as externally situated
tube in the invention comprises at least one layer
based on at least one optionally modified thermoplastic
olefin homo- or copolymer comprising a combination of

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



| ayer is preferably at |east one honb- or copol yam de, ethyl ene-vinyl

al cohol copol yner (EVOH), polyvinyl 20 al cohol (PVOH), cyclic olefin
copol ymer (COC), polyvinylidene 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. Hono- or copol yam des that can be used here are the
hono- or 25 copol yam des that are al so_syitable for the production of the
| ayers (c) and (e) of the multilayer filmof the invention. The pol yvinyl

al cohol s used fgf, t1gpr qgvct 59@/95 ééﬁeu%ararah%elbéyﬁrom@rc@rpﬁgg dvia
conplete or |nconplete XSIS corresp ond Inﬂ 6?& VI nyl acetates
r

(PVA), and ther&Porad cbﬁl?pr ide }h%tmu&ﬁllﬁza%ed"r tfllé]i“l?/f id°Fol yvi nyl
acetates with a degree of hydrolysis of from50 to 98 nol % but al so
conpl etely hydr@ﬂzeﬁe peliyybsud aeetaties i\Mvteht@oxdegrtﬁ@ ngplﬂ¥9§951y5i s 98%
The et hyl en vi‘ncyl ohoaInSBgrgm_ppl erg%rsstiﬁ L he production of
the barrier 1ayer aF 6 o% fed Vi a co e or |ncorrp|aet ydr or ysi s of
correspondi ng e%%ﬂhénén%%frﬁlgpnﬁﬁgt%lf?ﬂ“nﬁ BCERL BT ‘(lB‘}‘Né)tl aYRE conpri se
especially - 2ZMube canphetekypdydf olrnyzediet hylisnei<omaaispangntpodtyvi nyl
acetates W th aJegr % %WQE&WS&&O%%@ lLT hsoé:s)a@llec t@l ebhbe&opol ymer s
(COO wused for t}ge;a l%r% uction of E)ar{1 u a(xf lso be copol ymers
€d Cy

of 5 a, p-unsat uf yet'i Ea%?re?ftlﬁg Ravi-Ag tearbbnt S ons, e. g.
nor bor nene, l%ndrsfina re3uinigsat beadetirgl-efhhs lss@@ﬁeﬁsorét%ﬂcéhégo?f pr opyI ene.
It is preferabled hatigatndLastoroneosdr f age |wper satutdredlO soubsid ayer
tubular filmusgd.as externally situated tube in the invention is based on
at | east one opti onaf | y nmodified thernoplastic olefin honb- or copol yner
which is preferably sealable. Optionally nodified ol efin hono- or

copol yners thatIttds beciwedlesthet ethar eittheeoptt onakbilevroditbpbedar

t her nopl astix ofefi Rishamps oftLepolynersuddiat tape al senesuirvabt eod or t he

product { on of theylLaver (&) sndlor ot theadnesivespromier Layers, (b) and

(d) of the multi i'nvention. There can preferably be an
adhesi ve- 20 erblrﬁH‘FéF I%tryerat ptEFer aBly COHPPESI MF af‘n?%é’tlcon%yermdl fied
ol efin hono- ors<epobyngromathangeduherendiettieen od surbacel | dyes, and t he

barrier layer. Mdifigd, ol efp,hno- e£0pol yﬁ@_{g% t hagy&an besyged here
are the rmddfledther Iast ic_olefin onmo- aPolgmsrs 25 that are al so

suitable for® t HePP6EUEEIDN of *The ﬁalﬁ%%l’lmvés’pro | ayerEPBy*and (d) of
the nmultilayer pmqurelplst hetFiRFERYLBALRANG orfETPPERET 1 eda@ﬁ%@Fﬁéﬁt each of
the surface | ayirsandblofed he aukhilmyer tusvabar okides usemkaalslexéxer nal I'y

Situated tube ij.Lhe LANRALT ORc{5 DBsed. OfyALaLeast Jone preleeably sealable
ol efin homo- or copol ymer and respectlve been lff nded to the barrier

| ayer by way of™#fi'a Svelptéister ta ia%/ 8’8%}?‘&%‘ é{b(ﬁf?feffﬁ 5% one
preferred ethodilmgnt ,fram | deste oee of:lrcbtlrres i pt ecpabty rédpreatod thgers of the
mul tilayer tubul@now dye groups or color pigments are selected. It is

preferable that an organic, yellow color pigment or an

organic, yellow dye selected from the group consisting

of benzimidazole derivatives, benzotriazole
30 derivatives, 1,4-guinone derivatives, 1, 4-naphtho-
quinone derivatives, 9,10-anthraquinone derivatives,

and phenylazophenol derivatives, in each case 1in the
form of the free compounds, in the form of tautomers,
or of the salts of acids or bases, or of the solvates,
35 preferably the hydrates, 1is present. It 1is preferable
that an inorganic, yellow color ©pigment or an
incrganic, yellow dye selected from the group

consisting of transition metal oxides and transition



filmused as externally situated tube in the invention conprises the

conbi nation which is nade of at |east one - 22 - organic or inorganic

col or pignment or dye and of at |east one organic or inorganic conpound, and
whi ch reflects and/ or absorbs the detrinental radiation. It is preferable
that the conponents of the conbination 5 are present in the sane |ayer of
the single- or nmultilayer tubular filmuysed as externally situated tube in
the invention, particularly in an adhesive-pronoter |ayer. Each of the

adhesi ve- pr Omtn?erta'la)éﬁliée of yd:N@ UL Li b@é@ntt U@Qk@{cdﬂa'rmp%?gr%c externally
situated 10 tube in I nvention can preferab ﬁ &2 nprise the conbl nati on
i

which is made of° aC-El‘Teélas‘iO oheYdt tahi %Ojcﬁr imorga ccﬂ o¥e i O@’rre‘?ﬁ or dye and
of at | east onesedegasilc ofrémor ger ¢ comyeund.coandstitioch ref | ecds and/ or -
absorbs detri mgiHeak 15 asirRihbon. 2152Inn@dwtlhgmerwlafzenueﬁb@@bgdémnt t he

conmponents qf t 16 cgﬁr‘orh\{ %tzlogphgrg eidtgr ggentlaml ?{Jffer]g%}g t@_ngr§ of the

mul tilayer tubu ar ised"as ‘ext erna at ed ein ‘i nventi on.
It is preferablR EREEI33EC881 ot T2D Oﬁll@?re‘?ﬁd d‘rroflh@xﬁ% W@%F%seﬁ“ﬂ in at
| east one surfaceyl ayetiandrt hat¢fétemcor ganyicved tbnbeganiiclacohpound i s

present in at |lgasts on&deRbsidabhy: sitdialethdiayer Qﬂmkagnﬂy|gbbﬁyer tubul ar

filmused as externaJCI S|tuatedtube|nt elnvn agbn gcgng t he

adhesi ve- pr onoterr™98" | &5 eF's ot FFhE” ndf ¢ 114yer T a m use%jO
external |y ' t vstfédctubehPAt 1 i nve Rt Pon éaﬂhtbr éﬁertaﬁl yvaé’éﬂrﬁ?‘i@b at | east
one organi c or damoegatof aoopadndool Amanethercyikef ¢r pedrerdadi ment, each of

the layers of the miliikayer tubyl ae.Lh mysed apcdtnexiatnalli, tuat ed

tube in the invention t he exception of the barrier layer, “can
conprise at | ed<EPRE B galkiPcoreNTHE gahi"® €l Bt" pidment or dye. The
present invention further provides a pipe- 35 renovation system suitable
for the renovationnef psubterdaneabaphdas, dpeekengbly subteriasean drai nage

pi pes. compr i sing, 80,1 peept LoD, tybe whish bg Bipvided Lk, fseptdon into

t he pi pe requiring renovat rai nage pi pe, and which
is made of a priérERABPY 9&ﬁﬁ96ﬁ8?¥|%ﬁﬂﬁflﬁﬁFt?Fa§%ﬁsW|qnﬁ1SFg?%%plﬁﬁentlon
that is inperneablrgatioc | cquasd preétetabl fram thwe Jorum cfongittbed ar film

as the lnternaldfy @ttamaroagdéstup&nsamgoﬁnm@ﬁler&ajde% S'rn%'&a'é—iegxﬂ@gl e- or

rrultllayertub r LS i errreale 04lig |ds g which reflects
and/ or absdt bs%f% af at?%aﬁlsalﬁ%l?or 1holr tox\/:\L/éil\?eth it 5| e qhosﬁ 3% external ly

situated tube, b&r‘?@?%@ﬁ]@tsed bet weehtrreitlases ubes, ansarlrihﬁryé@h%%red suppor t
10 materi al thatibeanopendtandenedddnivdvivad at ipelamlpdsmreroabl y acslpport

mat eri al saturaée%qvwcmsa F 8ARLNE, ata@aat&érratvgmeeé' Pogyshem particul arly
preferably a gl assfl material saturated with reac I ve, unsaturat ed

resin system dd%a so&?ﬁévatiﬁé’tesis em PEANPRAPST i on AHAMGEIERDY t - wave,
visible |i g, mdothiazdls pref er dbkyvamweabl e, preﬁé@@aﬁqryaatﬁﬁrsource

benzotriazole derivatives, B,p’-divinylacrylates, alkyl
a-cyano-f, B’ -divinylacrylates, 1,3,5-triazine compounds
and sterically hindered amines, respectively in the
form of the free compounds, in the form of their
30 tautomers, or respectively their salts of acids or
bases, as UV-radiation-absorbing and/or -reflecting
compound. Some compounds of this type are marketed

products, e.g. Uvinul® products from BASF AG.

35 The expression “sterically hindered amines” means
compounds where there is/are one or more bulky organic
moieties bonded to at least one +trivalent nitrogen

atom. These preferably involve aromatic or aliphatic,



By virtue of the use of the pipe-renovation systemof 20 the invention, in
particular by virtue of the nultilayer filmof 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 without difficulty, i.e. without splitting or
break-off, and can be inflated w thout_Rhyrsting, thus achieving
probl em free hardening, by neans of UV radiation, of the support materi al

situated in the tube.apd saturated widh f heqdl iguidh.satunationspmferial . 30
After the hardeni'ng progess, oncthzgcf stren tgggegrge, renovat ed drai nage pi pe

made of the hartfened "&dppor Tt aats isiW YRENCT i | ay®r film of
the invention, pietérabty (epinkkeifrerivofesa tubular film as internally
situated tube, can preferably be withdrawn 35 therefromw t hout break-off
Ortearing, and/ hj nd e 1 % - - term i o)

extensi bili 'FSS ‘C[l}(]te %aé;t é%%lg ﬁﬁlgfgyo?ggﬂ%ﬁﬂbtliel zzatéeru%e'l n%glnsggéeétncei%m CE]red as
descri bed bel ow"BYaREANSHPORRST nfirati ofc St 8n¢°% héPraFei IWer filmis
a tubular fil mraieensnbildtty leant beomket erompnedd di f=ot | yhas desari bed

bel ow. Here, ifcdiRespuhdibayerndidmdess nAtaditdbalaride, | m-cbdbxynstead is

by way of exanpl fl at I this is processed. by 10 seall to give a
tube, and the eextt%éﬁsi Bl frlleltrfflo}%)g‘fCléla?Iaa?eUbe C?lseecgg %lraﬁl%ﬁlgd. pT\?\nStﬁ%tqél di sks

with a di arét ercignapaspect IAFEYY 270 HAAPRKUCERANGER of AB0hAPare! used to
provi de an air-2Higghhodd, Zeabhatyloirhlends of patddadiemof |cemgbhabte,m of a

tubular film of,length 5,00 n WM nBakdld, apsed W At he0f o ARS ko dEnsi on bel ts
and commercial l'y avai I_Z?bl e.textile adhesive tape can be used gs ai ds here.
d

One of the two FEtAPCar SKERELCHEETFr 0¥ fed® th'a vatVe tRrotigh 20 which
conpressed air HsxypassEerr nt evelvderubul famethpry@mrppetet helvapey!l The
conpressed & I p-Sinds6Hedatdf | ablyt heotduhet@yl drihebetzdate, t ubehymt il it

bursts. The j Unﬁ—"b‘ﬂs?h{z%%@p%?%%) a@{i;lgg%%pﬁatt@l lt);g%g/il_rlg_é)jd&g“%gh§y_bul ar film

or of the tube here 1s 1 ndica %( oca elimte l1ster in the
i nflated tubul ™ PPAPHI2he FHPFAL LT ube2™MKEFB?P1NalfF{ coftthlued

i ntroduction ofsadonptessed arretizerlproticesadlarlack, whith tseadst to the
bursting of thesdiubyhas Eiidm ch—i%fogEbﬁyltBéb@yl3Qa1_h@—ylta&@$| leeshyal n achi eved

is determ nz%d brye neasur i r}g(;lbeh col aH?caeleVft‘;'ie%t Qaé)e]:, the tube rﬁgg‘/]fthe
er 1 fl the

tubul ar fil'm at |Xt?s w dest pollO HEVa atron,” and using ol | owi ng
fornmul a to cal cifldcelete relZatyorshi f et iweres3ophiergnd t Ketifii ti al
col | apsed wi dt htriani2bne (p-carbo-2-ethylhexyloxy)-1,3,5-triazine, 2—

phenylbenzimidazole-5-sulfonic acid, 1-(4-tert-

butylphenyl)-3-(4-methoxyphenyl)propane-1, 3-dione, p-

25 cumenyl-3-phenylpropane-1, 3-dione, 1,3-bis(4-methoxy-
phenyl)propane-1, 3-dione, menthyl anthranilate,
homomenthyl N-acetylanthranilate, 2-hydroxy-4-octyl-

benzophenone (Uvinul® 3008, Uvinul® 3008 FL), 6-tert-
butyl-2-(5-chloro-2H-benzotriazol-2-yl)-4-methylphenol
30 (Uvinul® 3026, Uvinul® 3026 GR), 2,4-di-tert-butyl-6-
(5-chloro-2H-benzotriazol-2-yl)phenol (Uvinul® 3027),
2-(2H-benzotriazol-2-yl) -4, 6-di-tert-pentylphenol
(Uvinul® 3028, Uvinul® 3028 GR), 2-(2H-benzotriazol-2-
vl)-4-(1,1,3,3-tetramethylbutyl)phenol (Uvinul® 3029,
35 Uvinul® 3029 GR), 1,3-bis[ (2" -cyano-3',3' -
diphenylacryloyl)oxy]-2,2-bis{[ (2’ -cyano-3',3" -
diphenylacryloyl)oxy]lmethyl}propane (Uvinul® 3030,
Uvinul® 3030 GR), 2-(2H-benzotriazol-2-yl)-4-methyl-



The extensibility achieved is stated in percent. Exanples 5 The inventive
exanpl es and conparative exanples below serve to illustrate the invention,
but are not to be interpreted as restrictive. 10 |I. Chem cal
characterization of the raw materials used: Durethan C 31F: Copol yam de
from Lanxess, forned 15from e-caprol actam hexanethyl ene- di am ne, and
i sophthalic acid Gillon CAGE: PA 6/ 12 cgpal ymer PA6: Honopol yam de from
Lanxess, formed from s-caprol actam 20 Admer NF 498 _ _
E: LDPEf r orM t sy (adheshon, pleommier o) | W@d;Qh%nvyowimlazcy@pby,d@ de groups
Lupol en 2420 F:LDPE from BASF Exceed 1327 CA: Ef h}/l ene %ﬁgol yner produced by
25means of met 150 ERRTRAT ArPRIY L ehBY iRIa 2éd (BY U *hg “Hékene™ BE f ur t her
conmononer al ongsicdenet hyd-enpherSurelcyn14652- SB1: KwesdPt of anedhyilene-
gOrrethhacr?/l i f @cleqhgpml yer  frQunBPuPoity i Bhegictdrgnaeé t heuauhiid ayer fil s
5 The mul til ayer,.f1 1 nms_of, co ratj\ X -3 - cpnsi st of

‘three (CE2) ,5 foﬁr‘?’g% CEl) Nb& %l\%%l‘g%%\r[bgbl?%ﬂ;’%ﬁé’ §u§%%én%$%%i ms of the
i nvention of i M@RELIEERERPIEIYIZNeIEERIPEY) (RS vel Y Londtst

bis(2,2,6,6-tetramethyl-4-piperidyl) sebacate (Uvinul®

4077 H, Uvinul® 4077 GR), bis(1l,2,2,6,6-pentamethyl-4-

piperidyl) sebacate, methyl (1,2,2,6,6-pentamethyl-4-

10 piperidyl) sebacate (Uvinul® 4092 H),

0
-
~
/ .
((\3H2)17-21 N/\/ b
o N © i,
>©< °
N n=47
H

_Jn=a7

(Uvinul® 5050 H) and (Uvinul® 5062 H, Uvinul® 5062 GR).

It is preferable that the organic or inorganic compound
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 weight of

25 the film, of the combination of at least one organic or
inorganic color pigment or dye and of at least one
organic or inorganic compound. It is preferable that
the simple- or multilayer tubular film used as
externally situated tube in the invention comprises

30 from 0.05 to 10% by weight, particularly from 0.1 to 3%
by weight, based on the total weight of the film, of

the organic or inorganic color pigment or dye. It 1is



- 26 - of five layers. The individual layers of the nmuitilayer filns are
respectively imedi ately adj acent to one another in the sequence in which

t hey have been listed below. The multilayer filnms of conparative exanples 5
CE1l- CE3, and al so of inventive exanples 1-2 and 4 (IEl-1E2 and 1E4) were
respectively produced in the formof tubular filnms by blown-film
coextrusion. The multilayer filmof inveptive exanple 3 (I1E3) was produced
in the forn1of a flat filmby cast-film 10 coextrusion, and then sealed to

give a tube. |nyentiye & '% a@%gpgm%r@%z@lfggﬁe@lt%ular Ay of the %

data bel ow are respectlve m dat a bel ow rel ate

to the respecti¥é& Ia?%reFﬁFE?ﬂ%§% ngTﬂ%“%uF???ajéT ?W?nﬁﬁviﬁﬁ“ftbnparatlve
exanpl es 1-3 ( CEIwCESYs 20-oThé - ful ta |1@pebyf v¢imhtCEbacorqudgepondssdm | ayer

Etructure to the qglEbl?ye&e{@hﬂlspﬁ@Ffbggt%@ e@npkeighof oERR 0 342 897,
ut was produce nt rm ubylar film 25 1 yer, structure
CE1 CE3 Raw%gtéglgls 1t& Chﬁ?er%als CEX Rawma er|§? (EE3E%ayer(a) -
Lupolen2420 2(z@qﬁerEak%eHQ§27eT¢«3@@&mment of the combination “is

stable at temperatures up to 300°C.

The single- or multilayer tubuiar film wused as
10 externally situated tube in the invention preferably
has a plurélity of layers. It is preferable that a
multilayer tubular film used as externally situated
tube in the invention comprises at least one barrier
layer, particularly one oxygen-barrier layer or water-

15 vapor-barrier layer, or one oil-barrier layer.

A suitable material for the production of the barrier
layer is preferably at least one homo- or copolyamide,
ethylene-vinyl alcohol copolymer (EVOH) , polyvinyl
20 alcohol (PVOH) , cyclic olefin copolymer (CoC),
polyvinylidene chloride (PVdC) or a mixture of at least
two of the polymers mentioned, and particularly
preferably at least one homo- or copolyamide. Homo- or
copolyamides that can be used here are the homo- or
25 copolyamides that are also suitable for the production
of the layers (c¢) and (e) of the multilayer film of the
invention. The polyvinyl alcohols used for the
production of the barrier layer are produced via
complete or incomplete hydrolysis of corresponding
30 polyvinyl acetates (PVA), and therefore comprise not
only partially hydrolyzed polyvinyl acetates with a
degree of hydrolysis of from 50 to 98 mol% but also
completely hydrolyzed polyvinyl acetates with a degree
of hydrolysis > 98%. The ethylene-vinyl alcohol
35 copolymers (EVOH) wused for the production of the
barrier layer are obtained via complete or incomplete
hydrolysis of corresponding ethylene-containing

polyvinyl acetates (EVAc), and comprise especially
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completely hydrolyzed ethylene-containing polyvinyl
acetates with a degree of hydrolysis of 2 98%. The
cyclic olefin copolymers (COC) used for the production
of the Dbarrier layer <can also be copolymers of
o, B-~unsaturated cyclic olefins having from 4 to 10
carbon atoms, e.g. norbornene, and of «,p-unsaturated

olefins, such as ethylene or propylene.

It is preferable that at least one surface layer of the
multilayer tubular £film used as externally situated
tube 1in the invention is Dbased on at least one
optionally modified thermoplastic olefin homo- or
copolymer which 1is preferably sealable. Optionally
modified olefin homo- or copolymers that can be used
here are 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. There can preferably be an adhesive-
promoter layer, preferably comprising at least one
modified olefin homo- or copolymer, arranged here
between a surface layer and the barrier layer. Modified
olefin homo- or copolymers that can be used here are
the modified thermoplastic olefin homo- or copolymers
that are also suitable for the production of the
adhesive-promoter layers (b) and (d) of the multilayer

film of the invention.

In one preferred embodiment, each of the surface layers
of the multilayer tubular film wused as externally
situated tube in the invention is based on at least one
preferably sealable olefin homo—- or copolymer and
respectively has been bonded to the barrier layer by
way of an adhesive-promoter layer described above. In
one preferred embodiment, at least one of the
internally situated layers of the multilayer tubular
film used as externally situated tube in the invention

comprises the combination which is made of at least one
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organic or inorganic color pigment or dye and of at
least one organic or inorganic compound, and which
reflects and/or absorbs the detrimental radiation. It
is preferable that the ‘components of the combination
are present in the same layer of the single- or
multilayer tubular film used as externally situated
tube in the invention, particularly in an adhesive-
promoter layer. Each of the adhesive-promoter layers of
the multilayer tubular film used as externally situated
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 detrimental radiation.

In another preferred embodiment, the components of the
combination are present 1in different layers of the
multilayer tubular film wused as externally situated
tube in the invention. It is preferable that the color
pigment or the dye is present in at least one surface
layer and that the organic or inorganic compound 1is
present in at least one internally situated layer of
the multilayer tubular film used as externally situated
tube in the invention. Each of the adhesive-promoter
layers of the multilayer tubular film used as
externally situated tube in the invention can
preferably comprise at least one organic or inorganic
compound. In another preferred embodiment, each of the
layers of the multilayer tubular film used as
externally situated tube 1in the invention, with the
exception of the barrier layer, can comprise at least

one organic or inorganic color pigment or dye.

The present invention further provides a pipe-
renovation system suitable for the renovation of
subterranean pipes, preferably subterranean drainage
pipes, comprising an insertion tube which is provided

for insertion into the pipe requiring renovation,

NF (100%



Lupolen (709, 1327 CA 40 pm 2420F Exceed (30% The total thickness of the
multilayer filmof CEL is 300 pm The total thickness of the nmultil ayer
filmof CE2 is 200 pm The total thickness of the nultilayer 5 film of CE3
is 150 pm 111.2Inventive exanples 1-4 (IEl-1E4) Table 2 10 Layer structure
.1E1-1E4 Raw materials 1E1 Raw materials 1E2 Raw material s 1E3 Raw

materl al s 1E4 Layer(a) Lupoten 2420k _ ,;

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 radiation and/or short-wave,
visible 1light, as externally situated tube, and,
situated between the two tubes, an impregnated support

10 material that <can be hardened by UV radiation,
preferably a support material saturated with a
reactive, unsaturated resin system, particularly
preferably a glassfiber material saturated with a
reactive, unsaturated resin system, and a source that

15 emits UV radiation and/or shortfwave, visible 1light,
and that 1is preferably moveable, preferably a UV

source.

By virtue of the use of the pipe-renovation system of
20 the invention, in particular by virtue of the
multilayer film of the invention, preferably in the
form of 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 without difficulty, i.e. without splitting or break-
off, and can be inflated without bursting, thus
achieving problem-free hardening, by means of UV
radiation, of the support material situated in the tube
and saturated with the liquid saturation material.
30 After the hardening process, once the strengthened,
renovated drainage pipe made of the hardened support
material 1s in place, the multilayer £film of the
invention, preferably in the form of a tubular film, as
internally situated tube, can preferably be withdrawn
35 therefrom without break-off or tearing, and/or

hindrance to movement.



(70%, Exceed 1327CA (30% 80 pm Lupol en 2420F (70%, Exceed 1327CA (30%
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Determination of extensibility

The extensibility of a multilayer film is determined as

described below, by means of an inflation test.

If the multilayer film is a tubular film, extensibility
can be determined directly as described below. Here, if
the multilayer film is not a tubular film, but instead
is by way of example a flat film, this is processed by
10 sealing to give a tube, and the extensibility of said

tube is determined.

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 wvalve through
20 which compressed air is passed into the tubular film or
into the tube. The compressed alr 1is 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 by a
25 locally delimited blister in the inflated tubular film
or the inflated tube, where finally continued
introduction of compressed air then produceé a crack
which leads to the bursting of the tubular film or of
the tube.
30
The tensile strain achieved 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 initial collapsed width.

Extensibility = (collapsed width after inflation /
initial collapsed width prior to inflation - 1) - 100



Admer NE 498E (100% 15 pm Adner NE 498E (100% 15 pm Adner NF 498E (100% 15
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The extensibility achieved is stated in percent.

Examples
5
The inventive examples and comparative examples below
serve to illustrate the invention, but are not to be
interpreted as restrictive.
10 I. Chemical characterization of the raw materials
used:
Durethan CI 31F: Copolyamide from Lanxess, formed
15 from e-caprolactam, hexamethylene-
diamine, and isophthalic acid
Grillon CAGE: PA 6/12.copolymer
PAG: Homopolyamide from Lanxess, formed
from eg-caprolactam
20 Admer NF 498 E: LDPE from Mitsui (adhesion
promoter), modified with maleic
anhydride groups
Lupolen 2420 F: LDPE from BASF
Exceed 1327 CA: Ethylene copolymer produced by
25 means of metallocene catalysis,
polymerized by using hexene as
further comonomer alongside
ethylene,
Surlyn 1652-SBl: Zinc salt of an ethylene-
30 methacrylic acid ’copolymer from
DuPont
II. Production of the multilayer films

35 The multilayer films of comparative examples 1-3
(CE1-CE3) consist of three (CE2), four (CEl) or five
layers (CE3). The multilayer films of the invention of

inventive examples 1-4 (IE1-IE4) respectively consist
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of five layers. The individual layers of the multilayer
films are respectively immediately adjacent to one
another in the sequence in which they have been listed
below. The multilayer films of comparative examples
CE1-CE3, and also of inventive examples 1-2 and 4
(IE1-IE2 and IE4) were respectively produced in the
form of tubular films by blown-film coextrusion. The
multilayer film of inventive example 3 (IE3) was
produced in the form of a flat film by cast-film

coextrusion, and then sealed to give a tube.

III. Inventive examples and comparative examples

All of the % data below are respectively % by weight.
All of the pm data below relate to the respective layer

thickness of the multilayer films.

ITI.1 Comparative examples 1-3 (CE1-CES3)

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

Table 1
Layer Raw materials | Raw materials | Raw materials
structure CE1 CE2 CE3
CE1-CE3
Layer (a) - Lupolen 2420 | Lupolen 2420 F
F (70%), | (70%), Exceed
Exceed 1327 | 1327 CA (30%)
CA (30%)
40 pm
145 pm
Adhesive- Surlyn 1652- | Admer NF 498 | Admer NF 498 E
promoter SB1 (100%) E (100%) (100%)
layer (b)
140 pum
15 pm 15 pm
Layer (c) PAG6 (100%) - Durethan CI
31F (100%)
10 pm 40 pm

28



80 pm Layer (e) Durethan C 315

Durethan 311(100% 15 pm Cl
of the multilayer filns of

(100% 15 pm Durethan Cl 315
Gillon (1009 30 pm CA6E The total
|E1 and 1E3 is respectively 140 pm The total
t hi ckness of the nultilayer filmof 1E2 is 150 pm The total

(100% 20 pm

t hi ckness

t hi ckness 5 of

the nultilayer filmof 1E4 is 300 pm Determnation of extensibility

10
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Adhesive- Surlyn 1652-| - Admer NF 498 E
promoter SB1 (100%) (100%)
layer (d)
110 pm
15 pm
Layer (e) Grillon CAG6E | Durethan CI | Lupolen 2420 F
(100%) 31F (100%) (70%), Exceed
1327 CA (30%)
30 pm 40 pm 40 pm

The total thickness of the multilayer film of CEl is

300 pm.

CE2 is 200 um.

film of CE3 is 150 pm.

The total thickness of the multilayer film of
The total thickness of the multilayer

ITT.2 Inventive examples 1-4 (IE1-IE4)
Table 2
Layer Raw Raw Raw Raw
structure | materials | materials | materials materials
IE1-IE4 IE1 IE2 IE3 IE4
Layer (a) Lupolen Lupolen Lupolen Lupolen 2420
12420 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 num 80 um 80 pm 155 um
Adhesive- | Admer NF | Admer NF | Admer NF | Admer NF 498
promoter 498 E | 498 FE | 498 E|E (100%)
layer (b) (100%) (100%) (100%)
15 um 15 pm 15 pm 15 pm
Layer (c) Durethan Durethan Durethan CI | PA6 (100%)
CT 31F | CI 31F | 31F (100%)
(100%) (100%)
15 pm 20 pm 15 pm 20 pm
Adhesive- | Admer NEF | Admer NF | Admer NF | Surlyn 1652~
promoter 498 E| 498 E | 498 E | SB1 (100%)
layer (d) (100%) (100%) (100%)




The extensibility of the multilayer filns of the 10 invention of inventive
exanples 1-4 (1El-1E4), and also of the nultilayer filnms of conparative
exanples 1-3 (CEL-CE3), was determ ned respectively by the nmethod descri bed
above. 15 The extensibility of the multilayer filnms of inventive exanples
1-4 (1 E1-1E4) and of conparative exanples 1-3 (CEl1-CE3) was determ ned here
I n the nonconditioned state of the nmultijkayer filnms. 20 Table 3 Inventive
exanpl e/ Conparative exanple Conditioning Extensibility[90-] 1E1 no 80.2

1E2 no 34.1 1E3 no 39.4 |1E4 no 16.9 CE1l no 9.2
15 um 15 pm 15 pm 80 pm
Layer (e) Durethan Durethan Durethan CI |Grillon CAG6E
CI 31F | CI 31F | 31F (100%) (100%)
(100%) (100%)
15 pm 20 um 15 pm 30 pm

The total thickness of the multilayer films of IEl and

IE3 is respectively 140 pm. The total thickness of the

multilayer film of IE2 is 150 pm. The total thickness
5 of the multilayer film of IE4 is 300 pm.

Determination of extensibility

The extensibility of the multilayer films of the
10 invention of inventive examples 1-4 (IE1-IE4), and also
of the multilayer films of comparative examples 1-3
(CE1-CE3), was determined respectively by the method

described above.

15 The extensibility of the multilayer films of inventive
examples 1-4 (IE1l-IE4) and of comparative examples 1-3
(CE1-CE3) was determined here in the nonconditioned

state of the multilayer films.

20 Table 3

Inventive example/ Conditioning Extensibility [%]
Comparative example

IE1l no 80.2

IE2 no 34.1

IE3 no 39.4

IE4 no 16.9

CE1l no 9.2

CE2 no 12.9

CE3 no 13.2




CE2 no 12.9 CES no 13.2 - 29 - Wiat is clained is: 1. An insertion tube
suitable for the renovation of subterranean pipes, preferably subterranean
sewer pipes, conprising a preferably noncondi tioned nultilayer filmthat is
inperneable to liquids and that is at |east to sone extent perneable to U/
radi ati on, 1Oconprising a | ayer sequence nmade of (a) a | ayer(a)based on at

| east one thernoplastic ol efin honmo- or 28opol ynmer, as one of the externa

| ayers, (b) an adhesive pronDter | ayer (b), (c) an internally
situated layer (g) . ba egt Ieast one hono- and/or copol yam de, (d) an
adhesi ve- pronot er Iayer fﬁf (e) a layer (e) based on at |east

one honoand/ or copol yam de, as one of the external 25l ayers, in the form of
a tubular fil mlwhere theeMICAT tsibkt eniitgolzoifitr dfhet hen8fatiwer nopl asti c

ol efin homo- or copQlyfEr,2bahNBsbayerp . Al sLsast-d00C cand nternal ly

si tuated tuQe and anpextekggllg S|tuated single- or multilayer

- a preferably nonconditioned multilayer film
that is impermeable to liquids and that is at
least to some extent permeable to UV radiation,

10 comprising a layer sequence made of

(a) a layer (a) based on at least one
thermoplastic olefin homo- or copolymer, as

one of the external layers,

15
(b) an adhesive-promoter layer (b),
(c) an internally situated layer (c) based on
at least one homo- and/or copolyamide,
20
(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
25 layers,
in the form of a tubular film,
where the VICAT softening point of the
30 thermoplastic olefin homo- or copolymer of the
layer (a) is at least 100°C; as internally
situated tube, and
- an externally situated single- or multilayer
35 tubular film which is impermeable to liquids,

and which reflects and/or absorbs UV radiation
and/or short-wave, visible light, as externally

situated tube, and



35 tubular filmwhich is inperneable to |iquids,

absorbs WV radi ation and/ or short-wave, visible light, as externally
- 30 - a support material situated therebetween and

situated tube,
saturated with a reactive synthetic resin.

and

clainmed in claim1,

at least 40% preferably at |east 50% .af.the total

5 2. The insertion tube as

and which refl ects and/ or

characterized in that the thickness of the layer (a) is

t hi ckness of the

multilayer filmthat is inperneable to Iiquids and at | east to sonme extent
10perneable to W radiation. 3. The insertion tube as clainmed in claim1 or

2, characterized in that the layer (a) of the multilayer filmthat

is

i mperneabl e to |iquirds® aﬁHpR‘Srtat npegitalt oS SoEcexteREePRR®abl @¢ 0 LV
radi ation is based on sdtdreastl e et hyienechepweheaariccopalry.ner and/ or on at

| east one propyl ene honoor copol yner.

any of the

of the nultﬁ{
to sone extent pernehptactegierdr adi ahdonthravidrigkness ppéf ehablyyan i denti cal
pol yani de conmponent

mul til ayer

ecedln

ay%r f

qU|ds

| ayers (c) and (e)
permeabl e to WV radﬁﬁf?ﬁﬁ*ﬁ%@et% HV??@Feﬁ?dFﬁyéfaggsT?d%FﬁrEXt%W%ferably a
|yer thi ckmesable to UV radiation.
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20 4. The insertion tube as clained in

clains, characterized |@_that t he 8¥ers (c) and (e)

|Pﬁ1th%ﬁeﬁ§§oﬁnp5Pﬂ%ab?% 154G ds™an

a) The htisesddromoybertoedbigharacktast zeok ofod he

tHat s at

| east

%H? {1%& tlfﬁcﬁrleaés”%‘ﬂ 'c{?eafﬂ}itqfla%ﬁ'fﬁm chi:that the

er neab

The insertion tube as claimed in claim 1 or 2,
characterized 1in that the layer (a) of the
multilayer film that is impermeable to liquids and
at least to some extent permeable to UV radiation
is based on at least one ethylene homo- or
copolymer and/or on at least one propylene homo-

or copolymer.

The 1insertion tube as claimed 1in any of the
preceding claims, characterized in that the layers
(c¢) and (e) of the multilayer film that is
impermeable to ligquids and that is at least to
some extent permeable to UV radiation have an
identical layer structure, preferably an identical
layer thickness, and/or identical polyamide
components, and/or an identical composition,

preferably an identical polyamide component.

The insertion tube as claimed in any of claims 1
to 3, characterized in that the layers (c) and (e)
of the multilayer film that 1s impermeable to
liquids and that 1is at 1least to some extent
permeable to UV radiation have a different layer
structure, preferably a different layer thickness,
and/or different polyamide components, and/or a

different composition.

to1s at least to sone extent



-31- 6.The insertion tube as clained in any of the preceding clains,
characterized in that the adhesive-pronoter |ayers (b) and (d) of
multilayer filmthat is inperneable to liquids and 5that is at least to
sone extent perneable to UV radiationarebased respectivel ynut ual
i ndependent | yonat | east onenodi fi ed t hermgpl asti col ef i nhonoOf copol yner,
preferably respectively nmutually indeperdently on 10 at |east one nodified
t her nopl asti c et hyl ene honoor copol yner and/or at |east one nodif

propyl ene hono-; or
clains 1 15to 6, characterized int
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10.

preferably respectively mutually independently con
at least one modified thermoplastic ethylene homo-
or copolymer and/or at least one modified

propylene homo- or copolymer.

The insertion tube as claimed in any of claims 1
to 6, characterized in that the multilayer film
that 1is impermeable to liquids and that 1s at
least to some extent permeable to UV radiation

consists of the layers (a)-(e).

The insertion tube as claimed 1in any of the
preceding claims, characterized in that the
multilayer film that is impermeable to liquids and
that is at least to some extent permeable to UV
radiation is permeable to an extent of at least
80%, preferably to an extent of at least 90%, to
UV radiation, preferably to UV radiation in a

wavelength range from 200 to 400 nm.

The insertion tube as claimed in any of the
preceding claims, characterized in that the
surface layer (a) of the multilayer film that is
impermeable to liquids and that 1is at least to
some extent permeable to UV radiation is directly

adjacent to the support material.

A pipe-renovation system suitable for the
renovation of subterranean pipes, preferably

subterranean sewer pipes, comprising an insertion



30preceding clains, characterized in that the surface |ayer (a) of the
multilayer filmthat is inperneable to liquids and that is at |east to sone
extent perneable to UV radiation is directly adjacent to the support
material. 35 10. A pipe-renovation system suitablefor the renovation of
subt erranean pi pes, preferably subterranean sewer pipes, conprising an
insertion -32- tube as clained in any of2tlains 1 to 9, provi ded for
introduction into the pipe requiring renovation, preferably drainage pipe,
and a source that egiis LV sadiali on andlor Shofs-vaxes visbhledioht. and
that is preferably nnveégie, pre eraﬁ?, a UV source, ’ o

for introduction into the pipe requiring

renovation, preferably drainage pipe, and a source
that emits UV radiation and/or short-wave, visible
5 light, and that is preferably moveable, preferably

a UV source.



