UV and Light Protective Film 5 The present invention relates to an at least contact transparent, single
layer or multijagepfijgrlsorbing and/or reflecting UV radiation and short-wavelengthosirisissioht,
comprising at least one layer based on at least one optionally modified thermoplastic olefin homo- or
copolymer, comprising a combination of at least one 10organic or inorganic colored pigment or dye
absorbing and/or reflecting short- wavelength visible light, and of at least one organic or inorganic
compound absorbing and/or reflecting the UV radiation, and to the use of this film as a protective film
against the effect of UV radiation and didravealvigbhfptotasitoke Ilght preferably in sewer restoration
systems, and to a corresponding sewer restoration system. 15 Protective films which, although they have
a protective effect against UV radiation, are nevertheless opague, are Known from the prior art. For many
reasonshowever, it is advantageous for such protective films to be 20transparent. In the case of food

packaging, famexaaydat inieaesiradledbas thepackagaehmatetatptodie, BintReiageagainst the effect of

UV radiation can.be ohserved externally by the purchaser. EP 1 138 479 B1 describes.such a protective
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against the effect of UV radiation and short-wavelength visible light, preferably in

sewer restoration systems, and to a corresponding sewer restoration system.

Protective films which, although they have a protective effect against UV radiation,

are nevertheless opaque, are known from the prior art.

For many reasons, however, it is advantageous for such protective films to be
transparent. In the case of food packaging, for example, it is desirable that the
packaged materials to be protected against the effect of UV radiation can be
observed externally by the purchaser. EP 1 138 479 B1 describes such a protective
film, which protects against the effect of UV radiation up to a wavelength of < 350 nm
by containing titanium dioxide as a pigment absorbing UV radiation. The titanium
dioxide must be provided in a particular finely disperse form, in order to ensure

sufficient transparency of the protective film.

DE 1 002 177 Al describes a thermoformable transparent film of a thermoplastic, in
which the UV radiation is fully absorbed up to a wavelength < 380 nm with the aid of

organic or metalorganic compounds.

WO 00/27914 describes a transparent single layer or multilayer film which has a
protective effect against UV radiation in a wavelength range of 280-390 nm, by its

having a UV radiation absorbing combination of an inorganic compound and an



organic compound, for example a compound of zinc oxide or titanium dioxide and a benzotriazole.
Protective filipg, whighshave a protective effect againgt UV radiation, are useddpiesSaigofpihe
restoration of sewers and sewer pipelines by the so-called tube lining method. According to this method, a
flexible tube is first provided and is inserted into the pipe to be restored. This tube comprises two tubular
films with diff¥ieafieEeNRers hRiSSATNHRA CEAPAEPHRitéing Oside<aBig s simsideraatbAal, which is
impregnatedpeth@rrgasidve synthetic resin, is placed. After the tube has been 10 introduced into the
sewer pipe and the tube has been expanded by blowing in the sewer pipe, the synthetic resin between
the two tubular films needs to be cured in order to provide a stable tube on the sewer pipe's inner wall to
be restored. Preentinadiimayvideadahagd ayirdieaiposiiesttadavstadiatiac atrow ok wseskipteotoinitiators in

(e syntRetc o B MAESIBRRONEI LA SUVRD RERFRSS IR (e SliEd il fiigradiation. In order

to prevent undesired Kremature curing of the synthetic resin before insertion into the sewer pipe to be

restored, theBRIBPHar\CANIHPYif? Biseciine. AdexEienivRsdolrebRGNIdTARbie \IRRS IR B Yhich

prevents prefRatpiiseastiiresidié datiadenan theriséaraver amalki alresitldiferchbaibyiasiead tubular film
of such a restoration tuﬁ.e on the other har]d, r%srégani%nit V radiation in arder to permit 20 the curing

process afterbg%%%i‘g '%@%%%Wé.%ﬁ@g M STat @ﬁél%?ﬁ'l%’ Mﬁ Ufar films, which are used
in sewer restionpteEgnatwbydihg e dosve isgritheiy teshmipugacstaiitgrisehtbsuifisibeeabsorption of UV

radiatioyy, Yet si : iNndti I i | Ick : ven be activated
under the eff&ﬂeg‘q%%%ﬁr%\%%wgt@%%%%@r%o%Eé?rﬁ%ﬁo%%ﬁv%@%%%ﬁg’%@?ﬁgeﬁ]iﬁi%t, it 25is also

necessary toSSWSERINS i8R Y BhetRIaRQRFWGEM PN HPHEAHENS HR]MS 1nRS BlEeiTS is attempted

by the use ofop@aciae tubiiaafimplIQuEB G HothRIScR@VBNRY's s At NOSSHedaryiwdlyThaiform impregnation
of the carrier _materi%with the Sﬁn hetic resin to t@ Cu@:‘ﬁd and therefore aE%)revent defects in the
§ tioh

30restored sSWEIGIRY R Heh OBV IRISHIGAS aions thuurb &3 % BEG PRIE tive films
which have anb ldessyuhtdct teaimsipéiatedyetpatyis éoi zztioarer cotiog qauoes Isut maerahbalfiest avoid the effect

of both LV radiatior e visible:|i : i : esent invention
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radiation and?SHYR-WeR/ERMEHP VReeVighii e ThBeotsalor sl atiaerér M) Brovidnintiet B8least contact
transparent sinsiaayessh pridiilgyes it apsgshiteardigydelednpreMénadintinaring st wavelength

visiblle.z light ac ordiréﬁ.to. thg W%:tice)%ircomé)rising at least one l%xgrir?tg?r?a t%rﬂ)u yrefﬁrsr;[ 8P§u8ﬁtionally
modified the HMG{ PRRHANOHYS %c% Wﬁﬁlére E%?Hb?fé.%‘.‘& a
a restoration tube, on the other hand, must transmit UV radiation in order to permit
20 the curing process after expansion by blowing. Tubes made of conventional
multilayer tubular films, which are used in sewer restoration according to the tube
lining technique, usually present sufficient absorption of UV radiation. Yet since the
photoinitiators contained in the reactive synthetic resins can even be activated under
the effect of longer-wavelength radiation, for example short-wavelength visible light, it
25 s also necessary to avoid this risk of premature curing, in particular during storage.

Inter alia, this is attempted by the use of opaque tubular films.

Owing to this, however, it is not possible to verify uniform impregnation of the carrier
material with the synthetic resin to be cured, and therefore prevent defects in the

30 restored sewer pipe due to nonuniform impregnation.

There is therefore a need for protective films which have at least contact
transparency, that is to say are not opaque, but nevertheless avoid the effect of both

UV radiation and short-wavelength visible light.



10combination of at least one organic or inorganic colored pigment or dye absorbing and/or reflecting

short-wavelepgghoyisibigslight, and of at least one organic or inorganic compouysid apsgidpgsand/or
reflecting the UV radiation. The term "contact transparent” in the context of this invention is intended to

mean 15 that the film according to the invention is transparent enough to allow verification of uniform
impregnation of the carrier material with the synthetic resin to be cured. This is based on checking the

brightness ofith@aétmsrgories eajaer snateirbsEReicasiachtapspatR g istdeieeminediythe method
described below in the examples. 20The term "UV radiation" in the context, of this jnyention,is intended to
o et AR e TR R N BRueDE s Bl EMRsb i Fad alen e
"short-wavelshgthwasiblengghtVigmothdigitntext of this invention is intended to mean electromagnetic

radiationsin a wavelength range of from 400 to 500 nm, 25 preferably from 400 to 450 nm. The film
according to the invention preferably contains at least one organic or inorganic colored pigment or at least

one organic GNRGRISRiESRESMRERURTBYIAG GRoah!dthprRiAT EAARNEOL S8 ENRANY quinone dyes,

indigo dyes andit3RyaHinArHEonBHPAAFONBALEHR CxariBREGMNRLSS-RialeralHpgaymethane
compounds es, isojndolines, dioxazines met&l oxides tran;}ition meta| %xides metal oxide
i

, @azamethi [n
hydrates and'gﬁ%tn%?ﬁ% SR %B? H%Vﬁg}‘&ﬁ‘?&te"&”?ﬂ%?#%& %ﬁ}eoaﬁ;%gr %&%%%i fﬁ%nqg?the yellow dye
groups or colgrtanpitymessiede Ertioplashicmiefer dloly setectepolitne prederpbsentp gorovide a yellow organic
colored pigmext ans ] BRLPIEANIG AY & SaIRCIEATaME HBHASAMRLN Y hanzimidazpje derivatives,

benzotriazole derivatives, 1,4-quinone derivatives, 1,4-naphthoquinone derivatives, 9,10- 5anthraquinone

derivatives, pHEWIA2BPFHEKLS BRITVEANRISNeE: Mistaiedighh aNsl oA PN eTEaMP&Inds, in the form of

tautomers orjfaegsaits nasiim@nbasasy dhe/spheatagingraferaliydfattyfrates. A yellow inorganic
colored pigment or a yellow inorganic dye is preferably provided, selected from the group comprising

transition metal oxides and transition metal oxide hydrates. A yellow colored pigment or a 10yellow dye
selected fronT tlegtgroUporvacptiaimgpdrahts ny hzopiveext 0P H2s methiitpeempsmzd imettstphenol,
n-(4-pheayl [ i riazol imi o ide-apg.irgn oxide
hydratefig particu a%r@”greg%ggﬁmﬁr%ﬁggo ér?]é gﬁﬂnggﬁ%gq Eaﬁﬁg ﬁgﬁydgéglég)r%gg? 15T (gorganic or
inorganic colBPEaTPidMBIagsEtias 6f jaRieasHahorgiatial dyeh shereyabpibersind A Ra/evTRd iy
short-wavelepaihoégible digttidnghrenaipiergth dangarnpiegiadlca Rt Rartiad aditaeeferably in the

i 0,
wavelenath faige of 10m 40010, 459 1T InSaeh Gavg.islerablu by more han ofe

20 The term "UV radiation" in the context of this invention is intended to mean

electromagnetic radiation in a wavelength range of from 200 to 400 nm.

The term "short-wavelength visible light" in the context of this invention is intended to
mean electromagnetic radiation in a wavelength range of from 400 to 500 nm,
25  preferably from 400 to 450 nm.

The film according to the invention preferably contains at least one organic or
inorganic colored pigment or at least one organic or inorganic dye selected from the
group comprising carbonyl dyes, preferably quinone dyes, indigo dyes and

30 quinacridones, azo compounds, cyanine compounds, preferably triphenylmethane
compounds, azomethines, isoindolines, dioxazines, metal oxides, transition metal
oxides, metal oxide hydrates and transition metal oxide hydrates. From these dye
groups or colored pigments, the yellow dye groups or colored pigments are

particularly preferably selected.



20In a preferred embodiment, the film according to the invention contains at least one organic or

inorganic compPsngsedasted from the group compriging metal oxides, transitigrrppsaddgsias, metal
oxide hydrates, transition metal oxide hydrates, phosphites, benzophenones, anthranilates, salicylates,

dibenzoylmethane derivatives, p-aminobenzoic acid derivatives, cinnamic acid derivatives (phenylacrylic
25acid derivatives), benzimidazole derivatives, benzotriazole derivatives, cyanoacrylates,

13-13"-divinylacey [tasralley tpeyaiae-syBHodivrydar v ed b idbetiating emmpsrigads aiyd sterically
hindered amines, respectively in the form of the free cqmpounds, in the form of their tautomers or
respecively T GHIOT JARETOHB SSTPHS e B hR B Al e MR P RARMIZRYLY radiiation. Some

of such 30 c@iﬂ]d)ln]ivd_s,drémMmdaﬂygthtablé;pmﬂimmmoDeamwgtwemLSH_S’Ié)from BASF AG. They
are prefeyably aromate, At I%l'é‘?ﬂ%ﬂ\?e_é‘,cé(ﬁ@ﬁﬁé EnSERIARDEENGLBHANERTINGS RURD AS

N,N'-disubstituted p-phenylenediamines or substituted (amino)- piperidines. 5As the og%nic or inorganic
compound aB®FfRERABHETIdRHRE Oy ShiaHI A bR b 35ie5iaeRATRASE Hife compound

selected fron3dhe @) ipetoranysHoHpdakeana lansilipoieial exsles anfreeingoanesof the following
general structural fo.rmCFIae atou: WO 201CP/875 466P?T/EP2009/008845 _de .
Inorganic dye Is preferably provided, selected from the group comprising transition
metal oxides and transition metal oxide hydrates. A yellow colored pigment or a
10 yellow dye selected from the group comprising 4-phenylazophenol, 2-(2'-
methyl)phenylazo-4-methylphenol, n-(4-phenylazo)phenyldiethanolamine,
benzotriazoles, benzimidazolone, iron oxide and iron oxide hydrate is particularly

preferred, benzimidazolone being more particularly preferred.

15 The organic or inorganic colored pigment or the organic or inorganic dye preferably
absorbs and/or reflects short-wavelength visible light in the wavelength range of from
400 to 500 nm, particularly preferably in the wavelength range of from 400 to 450 nm,

in each case preferably by more than 90%.

20 In a preferred embodiment, the film according to the invention contains at least one
organic or inorganic compound selected from the group comprising metal oxides,
transition metal oxides, metal oxide hydrates, transition metal oxide hydrates,
phosphites, benzophenones, anthranilates, salicylates, dibenzoylmethane
derivatives, p-aminobenzoic acid derivatives, cinnamic acid derivatives (phenylacrylic

25 acid derivatives), benzimidazole derivatives, benzotriazole derivatives,
cyanoacrylates, B-B°-divinylacrylates, alkyl-a-cyano-B-B -divinylacrylates, 1,3,5-
triazine compounds and sterically hindered amines, respectively in the form of the
free compounds, in the form of their tautomers or respectively their salts of acids or
bases as a compound absorbing and/or reflecting UV radiation. Some of such

30 compounds are commercially available products, for example Uvinuls® from BASF
AG.

The term "sterically hindered amines" is intended to mean compounds in which one

or more space-filling organic radical is bonded to at least one trivalent nitrogen atom.



lg - hi Imn WO 2010/075946 7 PCT/EP2009/008845
WO 2010/075946 5 PCT/EP2009/008845

They are preferably aromatic or aliphatic, acyclic or cyclic, secondary and tertiary
amines such as N,N'-disubstituted p-phenylenediamines or substituted (amino)-
piperidines.

5 As the organic or inorganic compound absorbing and/or reflecting UV radiation, it is
preferable to provide at least one compound selected from the group comprising

metal and transition metal oxides and compounds of the following general structural
formulae a to u:
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WO 2010/0759468PCT/EP2009/008845 5R1 in these respectively stands for one or more, for example
two, three or\fysyRdieals respectively selected independently of one another fgon g gkessRscomprising
hydrogen; OH; halogen; NH2; CN; C(=0)H; C(=0)0H; SO3H; 0-C1_10 alkyl, NH(Ci_lo alkyl), N(Ci_lo
alky1)2, C1-10 alkyl, -C1_10 alkyl-O-C1_10 alkyl-, respectively branched or unbranched, saturated or
unsaturated, unsubstituted or substituted one 10 or more times with OH, halogen, =0, C(=0)H, C(=0)0H,
phenyl, NH2, C(=0)-C1_10 alkyl, C(=0)-0-C1_10 alkyl, 0-C1_ga®alkylo0-C(=0)-C1_10 alkyl, respectively
branched or unbranched, saturated or unsaturated; phenyl, menthjyl, homomenthyl, benzyl, cyclohexyl,
respectively unsubstituted or substituted one or more times with O, halagen, C(=0)H, C(=0)0H, NH2,

branched or unbranched stur/td or un aehurated, ) l:hyl benzyl cyclohexyl,
respectlvely unsubstituted or ®ubstityted ®ne or more tjr ith O C(= O)H C(=0)0H; NH2,
1Q_atkyl; R8Respectively stands
for one or more, foreample two, three7four, five of six radicals respectively selg ted independently of
one another from th@ group comprising hydrogen; ®H: NH2; CN; C(=0)H; C(=0)&H; =0; SO3H; 0-C1_10
alkyl, NH(C1_10 alkyl), N(C1_10 alky})2, C1-10 alkyl, -C1_10 alkyl- OpC1_10 alkyl-, respectively
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Sbranched or unbranched, saturated or unsaturated, unsubstituted or substituted one or more times with
OH, halogenychgiexsadNH2, phenyl, C(=0)-C1_0 ajkyl, C(=0)-0- C1_10 alkyh}-Edo0d&0adkM,
0-C(=0)-C1-10 alkyl, respectively branched or unbranched, saturated or unsaturated; phenyl, menthyl,
homomenthyl, benzyl, cyclohexyl, respectively unsubstituted or substituted one or more times with OH,
halogen, 10C(=0)H; C(=0)0H; NH2, C(=0)-C1_10 alkyl, C(=0)-0-C1_10 alkyl, 0-C1_10 alkyl, O-
C(=0)-C110 alkyl; X stands fer C1_20 alkyl,-branched or unbranched, saturated or unsaturated,
unsubstituted or substituted.gne or more times with substituents selected 15 independently of one

IS ; OH; =0; epoxy; NH2; C(=0)H; C(=0)0H; CN; C(=0)-C1-10
alkyl, C(=0)-0-C1_10 alkyl, 0{C1- C(r0)-C110 alkyl, regpectively bramched or unbranched,
saturated or unsaturated, in Riciica

200, preferably from 0 to 100 ticularly preferably for O to 20
25 The expressions "C1_10 "C1-20|alkyl" in the conte

ly preferably for O to 10;
Pof this invention cover acyclic,

or substituted one or more times witf) from 1 t¢ 8 or 1 to 20 C atoms, i.e. C1_IOnalkanyls, C2_10-alkenyls
and C2_10-alkynyls or Cl_20talkanyls, 30C2_120-alkenyls and C2_20-alkynyls. Here, alkenyls have at
least one C-C double bond and alkynyls have at least one C-C triple bond. The alkyl is preferably
selected from the group comprising, methyl, ethyl, n-propyl, 2- propyl, nibutyl, isobutyl, sec.-butyl,
tert.-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl, ethylenyl (vinyl),
ethinyl, propenyl (-CH2CH=CH2, -CH=CH-CH3, -C(=CH2)-CH3%,9_Fropin IJﬁCH-C CH, -CEC-CH?3),
butenyl%uti yI,'%%ﬁ%ﬁ%pﬁgﬂﬁﬁVﬁ%&Wﬁ& Hégﬁ?{/‘ﬁ’ﬁ%rp% pl?etﬁ“%l ,rggtgﬁ%?lérnd octinyl. As the
organic or inorgavais cesppotivals shecduingoape/uiaafieofinge iotidiation) thies grarticularly preferable to
use at least Q& CAEIN ﬁg X1 B IR, ERMAL ST RG Z IR ilqedi_t%;}igm. digxjdend-ethoxyethyl
p-methoxycinnar&até,%ﬁeg rarg?z)laiminé p-%méthoﬁycinha&gpe, octyl p-me’thoxsydinnarlhle?te, 2-ethylhexyl
2-cyano-3,3-aiyhéHy{&enp &Ky hAMUSsivr kit afnatealisyb pid 4 oAbtrdRseirm afidke resRgrUvely
branched or unbranched, saturated or unsaturated, unsubstituted or substituted one
10  or more times with OH, halogen, =0, C(=0)H, C(=0O)OH, phenyl, NH;, C(=0)-Ci.10
alkyl, C(=0)-0O-C;.1p alkyl, O-C;.19 alkyl, O-C(=0)-Ci.10 alkyl, respectively branched or
unbranched, saturated or unsaturated; phenyl, menthyl, homomenthyl, benzyl,
cyclohexyl, respectively unsubstituted or substituted one or more times with OH,
halogen, C(:O)H, C(:O)OH, NH>, C(:O)-Cl_lo aIkyI, C(:O)-O-Cl_lo aIkyI, O-C1.10
15  alkyl, O-C(=0)-Ci.10 alkyl;

R? respectively stands for one or more, for example two, three or four radicals
respectively selected independently of one another from the group comprising
hydrogen, C1.g alkyl, respectively branched or unbranched, saturated or unsaturated,

20 unsubstituted or substituted one or more times with OH, halogen, =O, NH,, C(=0O)H,;
C(=0)OH; CN; C(=0)-C1.10 alkyl, C(=0)-0-Cj.10 alkyl, O-Cj.19 alkyl, O-C(=0)-C;.10
alkyl, respectively branched or unbranched, saturated or unsaturated; phenyl,
menthyl, homomenthyl, benzyl, cyclohexyl, respectively unsubstituted or substituted
one or more times with OH, halogen, C(=O)H; C(=0)OH; NH;, C(=0)-Cj.10 alkyl,

25 C(=0)-0-Cjy.19 alkyl, O-Ci.10 alkyl, O-C(=0)-C1.10 alkyl;



methoxycinnamate, a-cyano-4-methoxycinnamic acid or the corresponding hexyl ester, cyclohexyl

4-methoxycinpgatpyreyseryl p-aminobenzoate, amyl pdimethylaminobenzoaigr gho/oossas
4-bis(hydroxypropyl)aminobenzoate, octyl p- 15dimethylaminobenzoate, ethoxylated 4-aminobenzoic

acid, octyl saligylate, triethanolamine salicylate, salts of salicylic acid, 4-isopropylbenzyl salicylate, 2-

ethylhexyl 2-Pi-FRRARABENY STRISR5 08 RbMOIReithGKRRISIENS; HFRRIKY- AV ARty benzophenone,
2,4,6- trlanllIHMMarﬁé@p%@myiiﬁgé}é@?edﬂac?aéeﬁﬁmw ozoﬁe%mdb@mzrmfdﬂ@{ﬁcﬁqsulfonlc acid,

1 3 s TR RN LA e T i rar T N E A arhvanate,
2-hydroxy-4-bditt{hanzdphe NGe (ke GOQBaIanqelaaO@IFmacl 10 alkyl-, reSpectlver
6-tert-bugyl-2y| (%rﬁﬂeaoo?th%}m'@ZQAtarxﬂaa%mﬂMa%%@'L(Héﬂﬁgiﬁu%&)?ér Leta2920ER).

2,4-di-tert-butyl-6-(5-chloro-2H-benzotriazol-2-yOphenol (Uvinule 253
2-(2H- benzoﬂfdﬁ@feztmﬁwﬂt@QE‘rtﬁ?é?ﬁ?théﬁoP?@WnNHB@@S“VJV%&I@B@?S@ﬂﬁ(} C(=0)-O-

2-(2H-benzotriaz0tkyy - élqoﬂa,u’iﬁ @r@(eee;twmbntannphm&uw@wmr&ae@emw@ra@a%@ R),
1,3-bis[(2' cyano -3',3- dlphe acrggp@ 2 2-bis{]( an03 3'- iphe ylacr ny]methyl}propane

(Uvinule 30302 YRIL3H3 iBﬁ“éQ S"H B RN LI HREY 3033 P),
2-(2H- benzomapet-mfﬂy@ﬁsmnts(edmtmmﬂthpbéwynleldny@phfenme(wm@I-Bmglgemyl

2-cyanqq$,3- @f]@mlbls ()@%58_(6 tenulg(?zg%%h@ wayl o f;)hexal mqi]@?ﬁ @p@enoyéwyléte (Uvinule 3039),

N,N'- bisformyI-N tramethyl plperld methylenediamine (Uvinule 4050 H),
bis(2,2,6,6- téﬁ%@é@yl@@lb‘{bendyl) sebacate (Uvinule 4077 H, Uvinule WO
2010/07594611PCT/EP2009/008845 4077 GR), bis(1,2, 2 ,6,6-pentamethyl1-4-piperidyl) sebacate,

methy-(1.2.2,6,6; PRI RS SRR (A U 1098 . (PMlg £052 . Uvinle 5062

unsubstituted or substituted one or more times with substituents selected

15 independently of one another from the group comprising H; Halogen; OH; =O; epoxy;
NH,; C(=O)H; C(=0O)OH; CN; C(=0)-C;.19 alkyl, C(=0)-O-Cj.10 alkyl, O-C;.10 alkyl, O-
C(=0)-C1.10 alkyl, respectively branched or unbranched, saturated or unsaturated, in
which case one or more, for example one, two or three C atoms of the C;. alkyl may
optionally be replaced by one or more, for example one, two or three heteroatoms

20 selected independently of one another from the group comprising N, O, S, NH and
N(C1.g alkyl);

n stands for 0 to 200, preferably from 0 to 100, particularly preferably for 0 to 20,
more particularly preferably for 0 to 10;
25
The expressions "Cy.10 alkyl" and "Cy.59 alkyl" in the context of this invention cover
acyclic, saturated or unsaturated hydrocarbon radicals which may be branched or
unbranched and unsubstituted or substituted one or more times with from 1 to 8 or 1
to 20 C atoms, i.e. Cj.jp-alkanyls, C,.ip-alkenyls and C,.jg-alkynyls or C; y-alkanyls,
30 Cyp-alkenyls and C,.xp-alkynyls. Here, alkenyls have at least one C-C double bond

and alkynyls have at least one C-C triple bond.



The organic or inorganic compound preferably absorbs and/or reflects UV radiation in a wavelength range
of from 200 t@,408:ppsqarticularly preferably 300 to 400 nm, in 10 each case grefiesailyoasimore than
90%. The film according to the invention preferably contains from 0.05 to 20 wt%, particularly preferably

from 0.1 to 5 wt%, more particularly preferably from 0.1 to 2 wt%, respectively expressed in terms of the
total weight oftR&HihiSdIieraBycIRiISIF&EIFOHT Hia&HSHBIFeBRYHIE SPHBY &Y cOroré@bigment or dye

?nd a(; lgast QRGO ARMIGHAT ifiﬁlilgi%‘ni%é‘@fgf?%ﬂﬂért.—bﬂfsﬁ,éﬂfbe&ﬁs?@ﬁgmﬁ@éihﬁé@f@fﬁl@%ﬁwfﬁ?ﬂ?b'y C?]nta]cins
rom 0.05 to 10 wt%, particularly prefer rom 0.1 to 3 wt%, expressed in ter he total weight o
the 20fim, of BRI e O Ac BN, P e RS B Wed Geton
preferably coittim 6l TH+6 HE) k), practicoya (W pr€Ta bl y Prabalib) i atevivh, kesipsessed in terms of
the total yreight L e flit Y he QIBATIR PRIARIRIGROTPAURNASoJUR MRAGEAIAING (O the invention

is single-layered or'multilayéred, preterably multilayered. IIm”according to the invention is preferably
not shrinkable. The film according to the invention preferably comprises at least one barrier layer,

e BOlYaTI R (DA e o (BYOL. <yclc olef
one polyamide t ne-vjnyl alcohol copolymer olyvinyl alcohol (PV. , cyclic olefin
copaymer (CECSUBSTATISIRANE IR (EE b TR B HALE T S fomers,
particulgrly poafdeabiaratteatdode, ﬁe@bm:mt&hj& pmmrmycmmbm&wipﬂwmmgimaobarrier Igyer. The
polyamicbes (ﬁé%g%gﬁﬂé?ﬁ%gé{ @;P%E@ﬁélggﬁhgﬁ@apég _@l&% R L%%J_lphatlc, semiaromatic or

aromatic polyamides. Correspondingly, the diamines used 15 to produce these polyamides may be either
aliphatic diarAiRBeMYAGRAEPe1 DUAFEBIMEBINATRIEeREAAYI SR HDaBaiandimy! r aromatic diamines

having 6-10 eashyxaipmemiE eXayue-n-phenyigamaanine asiachbihRierrosportiging iseysed to produce
these polyamides ma l%e &(asélf'phatic or aromatic dica]rbox ic acids aving“g-m L(;ﬁtlrbon atoms, for example
adipic acid, tg?é%’hWé%{l% 5& 6?5?5?8?@'&“H3ﬂ@5eci Mt '?Jr8|98 e a?rp Rermore be prepared

from lactamsdiraethyldniiOotermma@ioettsy| 4-bis(hydroxypropyl)aminobenzoate, octyl p-

15 dimethylaminobenzoate, ethoxylated 4-aminobenzoic acid, octyl salicylate,
triethanolamine salicylate, salts of salicylic acid, 4-isopropylbenzyl salicylate, 2-
ethylhexyl 2-(4-phenylbenzoyl)benzoate, homomenthyl salicylate, 2-hydroxy-4-
methoxybenzophenone, 2,4,6-trianilino-(p-carbo-2-ethylhexyloxy)-1,3,5-triazine, 2-
phenylbenzimidazole-5-sulfonic acid, 1-(4-tert-butylphenyl)-3-(4-

20 methoxyphenyl)propane-1,3-dione, p-cumenyl-3-phenylpropane-1,3-dione, 1,3-bis(4-
methoxyphenyl)propane-1,3-dione, menthylanthranilate, homomenthyl N-
acetylanthranilate, 2-hydroxy-4-octylbenzophenone (Uvinul® 3008, Uvinul® 3008
FL), 6-tert-butyl-2-(5-chloro-2H-benzotriazol-2-yl)-4-methylphenol (Uvinul® 3026,
Uvinul® 3026 GR), 2,4-di-tert-butyl-6-(5-chloro-2H-benzotriazol-2-yl)phenol (Uvinul®

25 3027), 2-(2H-benzotriazol-2-yl)-4,6-di-tert-pentylphenol (Uvinul® 3028, Uvinul® 3028
GR), 2-(2H-benzotriazol-2-yl)-4-(1,1,3,3-tetramethylbutyl)phenol (Uvinul® 3029,
Uvinul® 3029 GR), 1,3-bis[(2’-cyano-3’,3’-diphenylacryloyl)oxy]-2,2-bis{[(2’-cyano-
3',3’-diphenylacryloyl)oxy]methyl}propane (Uvinul® 3030, Uvinul® 3030 GR), 2-(2H-
benzotriazol-2-yl)-4-methylphenol (Uvinul® 3033 P), 2-(2H-benzotriazol-2-yl)-4,6-

30  bis(1-methyl-1-phenylethyl)phenol (Uvinul® 3034), ethyl 2-cyano-3,3-diphenylacrylate
(Uvinul® 3035), (2-ethylhexyl) 2-cyano-3,3-diphenylacrylate (Uvinul® 3039), N,N’-
bisformyl-N,N’-bis(2,2,6,6-tetramethyl-4-piperidinyl)-hexamethylenediamine (Uvinul®
4050 H), bis(2,2,6,6-tetramethyl-4-piperidyl) sebacate (Uvinul® 4077 H, Uvinul®



for example c-caprolactam. Polyamides used according to the invention are for example PA 6, PA 12, PA
66, PA 61, P& Joanskandnixtures of at least two of sgid polymers. 25 The polpwifgbaiegheissised to
produce the barrier layer are obtained by complete or partial hydrolysis of corresponding polyvinyl
acetates (PVA) and therefore comprise both partially saponified polyvinyl acetates, which have a
saponificatioA &g P ifidn? SePt-D8 VeI Nhtr RiRG SyboraRaaasR ARy sCetated Fraving a
saponificatiopeitgias!a/ 08 pipeddyhnsepirden@vinyiakagywhgopolymers (EVOH) used to produce the
barrier layer are obtained by complete or partial hydrolysis of corresponding polyvinyl acetates containing
ethylene (EVAc) and comprise above all fully saponified polyvinyl acetates containing ethylene, having a
saponification degree a[98 A). The cycli fin copolymers (COG) used to produce the barrier layer may

the film according to th
copolymer, which is pre
thermoplastic polymers turated| olefins having 2-6 carbon atoms, for example polyethylene
(PE, in particular LDPE jor HDPE), polypropylene (PP), polybutylene (PB), polyisobutylene (PI) or
mixtures of at least two of said polymers. "LDPE" refers to low density polyethylene which has a density in
the rangé of 0.86-0.93 g/cm3 and 15 is distinguished by a high degree of branching of the molecules.

"HDPE" refers t RiRig® damitypolyethylengyhich has quiyditie Wesehing phihng mwdecdle) chain; the

density may lie in the range of between 0.94 and 0.97 g/cm3. Said olefin homo- or copolymers may
optionally be modified with at least one organic 20 acid or at least one organic acid anhydride, preferably
with a cyclic Trgamigamiicoaimuyrgtidie, quanioulad prerfefatmpbbatithsrealaiorarfigdisdey andidiiva be used as
the material o1, 30 SdnGRIO FOMSIST 38t in A Mt m Accarding iodie inugpien. 1o Thus, in a
preferred embodimentan adiesion promoter layer, pr erab‘y oﬂtalnlng% a }east one'modified
polyolefi, magdhecapeintrierpeiyveemareifit@08yer and the barrier layer. Modified polyolef ins are
intended to mean a thermoplastic polymer of an a,Bunsaturated olefin having 2-6 carbon atoms, for
example polyethylene (PE, in 30particular LDPE or HDPE), polypropylene (PP), polybutylene (PB),

polyisobutyleHE (P GCRAHINS LN WEBHRIPETEREH SRMAIRS, VANLH 80 4P Z2FWHibdified with at least one

organic acid paratisasy preferegmnicoaciol Rhgaiide,. hape lyattiylens prefelypiomyene. modified with a cyclic
organic acid %%Y‘Pé'sdp% |9(reﬁ|3(/:lélxapr}¥spsree ellrlatté%% of the total weight of the film, of the
15 combination of at least one organic or inorganic colored pigment or dye and at least

one organic or inorganic compound.

The film according to the invention preferably contains from 0.05 to 10 wt%,
particularly preferably from 0.1 to 3 wt%, expressed in terms of the total weight of the

20 film, of the organic or inorganic colored pigment or dye.

The film according to the invention preferably contains from 0.05 to 10 wt%,
particularly preferably from 0.1 to 2 wt%, expressed in terms of the total weight of the
film, of the organic or inorganic compound.

25
Each component of the combination is preferably stable at temperatures of up to
300<C.



polyethylene or polypropylene modified with maleic anhydride, is preferred as a modified polyolef in.

The adhesiog,prampieplayer preferably consists of ginodified polyolefin, whigh-isgpaisicsdsuy preferably
grafted with maleic anhydride. In a preferred embodiment, each of the surface layers of the multilayer film

according to the invention is based on at least one preferably sealable olefin homo- or copolymer, and is
respectively BORAER &S EREIBK TR ENGYBYRAHAD ISrelioigsgyaEat Ahay ldexaresksiBreistaRlster layer. In a

preferred empodippseatinashionceditiagntemaileyaie ofaprdiienhiterarteisling to the invention
contains the combination absorbing and/or reflecting the harmful radiation, consisting of at least one

organic or inorganic colored pigment or 15 dye and at least one organic or inorganic compound. The
components ofieHfdnc @ertarditio roailee prefaiadryppetaraldy corthrisesrd lagetr afabaultldggefilm according to

the invenfion,, padiglarly D& a5ablY BhaBeAdNERIN RIOMBREI M esRblYe £ECR A5 e adhesion

promoter layers of the’'multilayer film according to the invention may contain the combination absorbing
and/or reflecBAY@ida&fmful radiation, consisting of at least one organic or inorganic colored pigment or
dye and at least one organic or inorganic compound. In another preferred embodiment, the components

f th binatj ided in dif t of til fil ing to the.i tion.
Preforably, (10 ESRTEUPOHERLER the st B LG A AL LGP ONE B Ty BPHBLNA the organic or
inorganic comlpohnb(%/@bl\)i@@'dlimdelmmnmme(m@nawmﬁﬂyédamﬂii#tmdémmir_@ to the
inventiony INAORIREHPLEIELE WiPEay R ;S’ér‘t%f&bf?ﬁ&%&"a&&r"&?%%tfﬁﬂbaccord'”9 to the

invention with the exception of the barrier Iacﬁ/er ma%%ontaln at least one organic or inorganic colored
pigment or dPelyapidgeiaBreierbiiLdebi dH PiavenaBahairiaRYRY -arranged symmetrically in relation
to a central bonding layer, preferably an adhesive layer. Preferably, the film according to the invention

e e e P 1838 0shA0 0 PERL AR PIRIP IR SRS IRelRp B

aliphatic, semiaromatic or aromatic polyamides. Correspondingly, the diamines used

15 to produce these polyamides may be either aliphatic diamines having 2-10 carbon
atoms, for example hexamethylenediamine, or aromatic diamines having 6-10 carbon
atoms, for example p-phenylendiamine, and the dicarboxylic acids used to produce
these polyamides may be aliphatic or aromatic dicarboxylic acids having 6-14 carbon
atoms, for example adipic acid, terephthalic acid or isoterephthalic acid. The

20 polyamides may furthermore be prepared from lactams having 4-10 carbon atoms,
for example e-caprolactam. Polyamides used according to the invention are for
example PA 6, PA 12, PA 66, PA 61, PA 6T and/or mixtures of at least two of said

polymers.

25  The polyvinyl alcohols used to produce the barrier layer are obtained by complete or
partial hydrolysis of corresponding polyvinyl acetates (PVA) and therefore comprise
both partially saponified polyvinyl acetates, which have a saponification degree of
from 50 to 98 mol%, and fully saponified polyvinyl acetates having a saponification
degree = 98 %.

30
The ethylene-vinyl alcohol copolymers (EVOH) used to produce the barrier layer are
obtained by complete or partial hydrolysis of corresponding polyvinyl acetates
containing ethylene (EVAc) and comprise above all fully saponified polyvinyl acetates

containing ethylene, having a saponification degree = 98 %.



from 100 to 1000 pm, and in particular from 150 to 500 pm. The film according to the invention may be

produced by gaygeriraddroduction method, for exajnple by lamination, extrusion=ghgaigably by
coextrusion. 15 Some or even all layers of a multilayer film according to the invention may in this case be

formed by extrusion, in particular by blown film extrusion and/or flat film extrusion, in particular blown film
coextrusion and/or flat film coextrusion. 20If some layers of a film according to the invention are produced

Sepa:jrate_ly br?ri@@@‘litfhaSrbw@p??m@@qqmndﬂs@@w]pmugmqiarnf\%&@ mala@)i_@@dq;e;xampl_e asba
powder, in the form of a film, melt or as a liquid preparation, for example as a solution or dispersion, by
Conventional NI S LA 8 G5y Al B Gl DR YL Sretd FRBRE RO I BEEBIClRg to the
invention, fomexaonpdaehershinenniapistc ol wistbulatesuofetieslayersaanthgdoetioer layer or further layers
may be lgondﬁgf; Riefo. As an alternative, the adhesion promoter may also be laminated by extrusion
onto one of the layers, for example the barrier layer or one of the surface layers, and a further layer or
further layers may be bonded thereto. 30 This production method and corresponding production

parameters amelwfgehhb&ls@gwac@m@r%@fﬁmmm&ﬁdﬁhg ﬂfr:thﬁ hﬁéﬁﬁﬁig?y%rré?@ﬁa%ﬁ@%m éa theh .
invention may preferably be produce _coextrusion, in which case a blown film coextrysion method is
more partcu B S 5T B i RS R TR 5 B TRUE A S BAere EBsFaIAB 5ssed anior
stretched. The film according to the invention may furthermore preferably be printed. The film according

to the inyentigi.iR RAMEURIE LY HENARCAT O HiﬁQ&h&EQWXW,HEPZ%W'e for the production

of protective films against the effect of UV radiation and short-wavelength visi ight. The present
invention thePefyPReEIS Bréwineathated o lsfifisd Avia e AMpvOREXaMRAIBarticular the multilayer

film accordingdgdhsy ieve ptienidpatheuripdprtoBrisobppissiiveflmagamstohomriiaehef UV radiation
and Short""’%eé?,”%@i‘é?&'&gﬂgttp|) or mixtures of at least two of said polymers. "LDPE" refers
to low density polyethylene which has a density in the range of 0.86-0.93 g/cm® and
15 is distinguished by a high degree of branching of the molecules. "HDPE" refers to a
high density polyethylene which has only little branching of the molecule chain; the

density may lie in the range of between 0.94 and 0.97 g/cm?.

Said olefin homo- or copolymers may optionally be modified with at least one organic
20 acid or at least one organic acid anhydride, preferably with a cyclic organic acid
anhydride, particularly preferably with maleic anhydride, and thus be used as the

material for an adhesion promoter layer in a multilayer film according to the invention.

Thus, in a preferred embodiment an adhesion promoter layer, preferably containing
25 atleast one modified polyolefin, may be arranged between a surface layer and the

barrier layer.

Modified polyolefins are intended to mean a thermoplastic polymer of an q,3-
unsaturated olefin having 2-6 carbon atoms, for example polyethylene (PE, in

30 particular LDPE or HDPE), polypropylene (PP), polybutylene (PB), polyisobutylene
(PI) or mixtures of at least two of said polymers, which is or are modified with at least
one organic acid or at least one organic acid anhydride. A polyethylene or

polypropylene modified with a cyclic organic acid anhydride, particularly preferably a



The present invention also provides the use of a film according to the invention as a protective film in
tubular form,\iRB1HEHasas the external protective fijm in tubular 20form of a the-sainRIsHAe two films in
tubular form, i.e. a double-walled tube, to avoid curing, initiated by UV radiation and/or short-wavelength
light, of a carrier material packed between the two tubular films and impregnated with reactive synthetic
resin. ParticRANF IRasaR <t ROt eRde e ML Bt MBS ity iR Sy eifEsEeAdlly 25lying
protective filmabtifikwsyersarnf a double-walled film tube having a carrier material lying between the two
film tubes and impregnated with reactive synthetic resin, for sewer pipe restoration according to the tube
lining technique. The use of a film according to the invention as the externally lying protective film in 30
tubular form dhéhadtieaivie raltedeiuloyargedftrablbedisists d s the difiedt edyel atag avtict,ibesides the

effect of YV @{M&}tﬁ@g@@y@p&ﬁ&%ﬁqﬁg%ﬁégﬂﬁywﬁalglength visible light. In this way, the

photoinitiators contained in the synthetic resins to be cured cannot be activated even under the effect of
longer-wavelength radiation so that undesired premature curing is prevented and the tube can be stored

in the long  tein, EREAIEP BHIBDaRAS! Qs Yt @ie SINEECH R aeaasdingilayderiinyaptiomisgfurthermore
contact transparent, the verification of uniform impregnation of t%e arrier. material with the synthetic resin
s b TR R

to be cured da T NN R PEr S, A ST e N AR A TP UMBIS B the restored sewer
pipe is preveatedlyinksheupiosecthpe dline doondetyttothiedmvientrye fvither prereocsiypléses@darrier layer,

its use 3§ a Q{&ﬁ%g%&gﬂ]mgﬁﬁ\y&r restoration by the tube lining technique furthermore prevents a
barrier effect against possible drying of the resin and entry of substances such as monomers into the

sewer system and into the groundwater. The 10sealable surface of the protective film according to the

invention Caﬂrﬂéﬁh@f@?ﬁ&@ Qﬂ&ﬂﬂﬁﬁﬂt@bﬁé&&mﬁaﬁxh@rﬁi@mwﬁy&% @P@ﬁﬁ@lﬁm@r/ﬁlm to the carrier
ses the stabilit rthermore, the

material preferably by heat sealing, which increa of %1es riézm. F

protective fMCSCLARNE BV FURRSTIARS 1e B B8R APSPSRAG MLl e Wl ing, for
protective cldthi.nguhadimmlmmmmieﬂmg'sfcﬁtﬂmﬂlsﬁpgq)arga,mmmegmhﬁsmquamgmmﬂmy type, for
spectaglgs opINGRLPRAESAS BRAIIBAIEAR compound.

The components of the combination are preferably provided in the same layer of a
multilayer film according to the invention, particularly preferably in an adhesion
promoter layer.

20
Preferably, each of the adhesion promoter layers of the multilayer film according to
the invention may contain the combination absorbing and/or reflecting the harmful
radiation, consisting of at least one organic or inorganic colored pigment or dye and
at least one organic or inorganic compound.

25
In another preferred embodiment, the components of the combination are provided in

different layers of a multilayer film according to the invention.

Preferably, the colored pigment or the dye is provided in at least one surface layer
30 and the organic or inorganic compound is provided in at least one internal layer of the

multilayer film according to the invention.

Each of the adhesion promoter layers of the multilayer film according to the invention

may preferably contain at least one organic or inorganic compound.



The tube used for sewer restoration according to the tube lining technique should 20 advantageously

comprise not,ahbyay,/pregective film according to the ipvention as an externally hang pr@taekys film in order
to protect the carrier material, which is used for the sewer restoration and is impregnated with a synthetic

resin compound to be cured, but also a preferably transparent plastic film as an internally lying tubular
film, which has the properties necessary for the sewer restoration. 25 To this end, the film must have not

only sufficientlyssiergererblednesbaditahprepsritig s dyat st sranmittisipditheasesmes @uring handling

fth ' be, particularly duri ion by blowing in th 1, th di
ransport and T SESL BN LU GBI LRGP R o T F A SH S AT i S8 hhior material t

form the restorationg pigeccdordik pigmentdritigeefrom without ripping or tearing. barrier against drying of the
resin, i.egagainst the loss of monomers or other impregnation material and transmits enough UV radiation
for curing in the sewer pipe. 51t was therefore another object of the present invention to provide a sewer

pipe restoratfoi¢i§yakim M RSCOMKNBre/ B MeR it 13 RAAFERRISH S WRAHEREdRgth visible light

before it is usedtibHlala@@veidsdhaipgablempaisiapyvheaddlnileduring and after the sewer pipe
restoration. 10 This is achieved by providing the sewer tube restoration system according to the invention.

This sewer restoration system according to the invention is distinguished not only by a tube whose
externally lyifryetighaitdy, fia torrespodioy to the pratettnd fifna dayor thndgries sootHeomiton as described
above, yhichisyat NSRS 18R, Pl i6s ing eflegiing UV radiation
and short-wath?en%ﬁrﬁ%fis}i%?e&?%gt@ﬁtgsg c_:ompﬁtl‘}sles %ﬁerhﬁ@%ﬁﬁg tu%’?zg’?éflm v%ﬁfc)?h is transmissive,
preferably trdFSpaietini RLsHR AN R pariint|daisamel8dess ¥ Broperty profile. The internally lying

tubular film is preferably not shrinkable. 20 The tube preferably comprises an externally lying tubular film
as a protective film and an internally lying tubular film, and the carrier material lying hetween them which
S mbreonatt PN AE SR TEe i B kDR RIS A LEBIEH S D r formed from
this impregnatethodrrier exateplal bélassrfalic egtiestngopgitsal@phiyaseftieeties.and/or nonwoven

textile fagrics, preferably impregnated with a,B- unsaturated polyester resins and unsaturated monomers,

for example styrene, may preferably be envisaged as a carrier material. o
Some or even all layers of a multilayer film according to the invention may in this

case be formed by extrusion, in particular by blown film extrusion and/or flat film

extrusion, in particular blown film coextrusion and/or flat film coextrusion.

20 If some layers of a film according to the invention are produced separately by one of
the above methods, then the adhesion promoter may be applied for example as a
powder, in the form of a film, melt or as a liquid preparation, for example as a solution
or dispersion, by conventional methods such as spraying or casting onto one of the
layers of the film according to the invention, for example the barrier layer or one of

25 the surface layers, and a further layer or further layers may be bonded thereto. As an
alternative, the adhesion promoter may also be laminated by extrusion onto one of
the layers, for example the barrier layer or one of the surface layers, and a further

layer or further layers may be bonded thereto.

30 This production method and corresponding production parameters are widely known

to the person skilled in the art.



After curing, the internally lying tubular film expanded by blowing is removed from the 30restored sewer

pipe formed Qy-the gdastie and the carrier material. Ingorder to satisfy the requisemepsogbigggoroblem-free
handling of the internal tubular film during the sewer pipe restoration according to the tube lining

technique, according to the invention an at least 3-layered plastic film is preferably used, which
comprises a bafrBHIREr HETALINAEY SR HBaRHER I PRIRERILPSFariEr®Er and/or oil barrier

layer, and thesutiaemyievaivkieRdramriataly resikiateni mpiegnaietoeapiaticofigyial does not bond
permanently, fOE' exaénple by tumescence and curing, to the liquid impregnation material to be cured, i.e.

to the synthe‘i)lrce e's compound to be cured, but remains removable without tearing. The barrier layer is
preferably based on at least one of the polymers specified above for the production of the barrier layer of

the extegnallyfyingproteGhive IR tHOMRGIPHR\PHIBR SENA SHHGLON SYRIRINAREAIENY to the

invention, particularly 10preferably on at least one polyamide, ethylene/vinyl alcohol copolymer, polyvinyl
alcohol, acyclic olefin copolymer, polyvinylidene chloride, more particularly preferably on at least one

polyamide. TheebafiiQetayeingftthediarasiynying rrthibar i dipidretaby e oS the tube 15preferably

carries a further plastic layer on each of its surfaces, of which the surface layer immediately next to the
carrier material to be cured must not be affected by the impregnation liquid either in terms of its
mechanical progdétregoopiditgrmgicf itseatiuoyabiitytiQ0a] gie hottleyaridreGuohyndiegstartbgreferably

suitable fpr F%Qﬁ%HFE"éﬁhﬂSHT@ﬂ% BRIl BIP oF &%"Eé%ﬁféyfﬁ%@aagﬁiﬁ ehenaraer gns\copolymers are

thermoplastic polymers of a,B-unsaturated olefins having from 2 to 8 carbon atoms, for example
polyethylenelastaiSbH AN RROTHUKAYEIENEHR VisiesiBiitylene or mixtures of at least two of said polymers. A

polypropylene, preferably with a statistical structure, or a mixture 250f polyethylene and polypropylene, is
more particuk\ag\l% Fgreferred for the tgr<r?odgctiorl1 of oneﬁir b?lth surface layers. A mjxture of polyethylenes,
preferably of 19 VERER BESURYENEELOE AP RS TR RS es R ASCRIAP IS B eferably be used
for the produiciventai e martioitastiréane tdgees filth e damdard dgehésipreftiab lipbthededdocaid surface
layers hi5 an@%g@&%g rﬂmgt%alﬁ%ﬂhg%ffect of UV radiation and short-wavelength visible

light.

The present invention also provides the use of a film according to the invention as a

protective film in tubular form, in particular as the external protective film in tubular
20 form of a tube comprising two films in tubular form, i.e. a double-walled tube, to avoid

curing, initiated by UV radiation and/or short-wavelength light, of a carrier material

packed between the two tubular films and impregnated with reactive synthetic resin.

Particularly preferred is the use of a film according to the invention as an externally
25 lying protective film in tubular form of a double-walled film tube having a carrier
material lying between the two film tubes and impregnated with reactive synthetic

resin, for sewer pipe restoration according to the tube lining technique.

The use of a film according to the invention as the externally lying protective film in
30 tubular form of the double-walled tube used for tube lining has the great advantage
that, besides the effect of UV radiation, it also prevents the effect of short-wavelength
visible light. In this way, the photoinitiators contained in the synthetic resins to be
cured cannot be activated even under the effect of longer-wavelength radiation so

that undesired premature curing is prevented and the tube can be stored in the long



The polymer materials specified above for adhesion promoter layers may also be used for the production

of the adhesigp psaiaaisislayers between the barrier jayer and the respective s ae8JRyRBs-A S-layered
film having the following structure is more particularly preferably used as the internally lying tubular film

for the sewer restoration system according to the invention: 5Layer a) based on a mixture of
poIypropylen@r%‘ﬁé?é?@éﬁb&ifﬂré‘%\%%%t@&? YRactHBCAHP I SERAEHBY WhibR IVSBERALHY next to the
carrier ma)t%rfaht(;ehﬁcﬁu[?ﬂww?rah)spa\?ﬁ, ﬂﬁegf@ﬁtﬂﬁmmycﬁrﬁﬁwéﬁﬁﬁmgrggrt?dm(fﬂher@ﬁﬁ%éer layer
10Layer c) based on a thermoplastic polyamide as a parrier layer Layer on grafte
oolypropyler S ] R AL BTG S B o A T AN BF i i a mixture of
LDPE and Lz khelscEacenokthtdefasts of tihe riestoreal igdyiegpih® itupeveatedlso, if necessary,
respectively independently of one another be provided with additives selected from the group comprising
antioxidants, antiblocking agents, antifogging agents, antistatics, antimicrobial active agents, heat
stabilizers, ptbttsBri8BHYEHEN Ser U e e ilRE BYePUARNERIIBTRIG SOBMESeRRIBAEIH Ry8hts,
crystallizationagests RiefeiadiyCiyatiriisdentionaaasishjubdaantsiihieykdizing@gents, sealing agents,

lastici , Sil : fill | additjves,. , Wetti face-acti ds,
preterably suHCELIS S e RAGE B Pt S e FaS D ) e et 48 € mvention. the
in@ernally lyirgubstdtiiege stitin &s mbumnémr'ms tbl_@@\abtwuwmmm'mumeggrmmr.bﬁwd on the
m'Xt“re}%f P%BY%R%'%U&:% %%FM'&&%?M5886%fﬁ%tﬂq@‘@&&ﬁfﬂ&r‘t%h%%ﬁhé?n?&&%@d- 30The

internally lying tubular film of the sewer restoration system according to the
bonded at least partially, preferably fully comprehensively, to the carrier material

preferably by heat sealing, which increases the stability of the system.

Furthermore, the protective film according to the invention may also be used for
15 roofing, as external cladding, for protective clothing, as external coverings of building
parts, shields and display panels of any type, for spectacles or window panes, as

packaging material.

The tube used for sewer restoration according to the tube lining technique should

20 advantageously comprise not only a protective film according to the invention as an
externally lying protective film in order to protect the carrier material, which is used for
the sewer restoration and is impregnated with a synthetic resin compound to be
cured, but also a preferably transparent plastic film as an internally lying tubular film,
which has the properties necessary for the sewer restoration.

25
To this end, the film must have not only sufficiently storage-stable mechanical
properties so that it can withstand the stresses during handling of the sewer
restoration tube, particularly during expansion by blowing in the sewer system, the
preceding transport and the preceding storage, but also after curing of the plastic

30 material in the carrier material to form the restoration pipe can be removed therefrom

without ripping or tearing.

Furthermore, it is also necessary to ensure that when the tube employed for the

sewer restoration is being used, the internally lying tubular film also offers a sufficient



invention preferably has a total thickness of 20- 2000 pm, preferably 120- 300 pm, more particularly

preferably 150526Q/H8348nd is distinguished by outsganding mechanical valugst/By-ssiggdhe tube
restoration system according to the invention, in particular owing to the internal tubular film as described

above, the double-walled tube inserted into the sewer to be restored can be expanded by blowing without
problems, i.eP&HitRORIBBET KGR S RsERINbRicRABITDIGIORE OTUNOBARRESHPtRE EArrier material

contained in ihgrsthtafoe iTaRreaNatedradtinine dissligrnuv egaation foaéariay Mftae eelirg, when the
solidified restored sewer pipe consisting of the cured carrier material has been obtained, the internal

tubular film cARSurthermore be removed from it without tearing or sticking. Examples: The following
examples serve to explain the invention, but are not to be interpreted as restrictive. 5Chemical

charactegizatop.f ﬁ%@réﬂ%’e@%‘?ﬁ@'%@%ﬁ b%@%&%ﬁ?ﬁ?&ﬁiﬁ? t@)?g}&%iéj& aqestgpically hindered

amine (polypiperidine amino derivative) (60 wt%), LDPE (40 wt%)) Batch 2:Master batch (yellow pigment:

benzimidazol6R®RPREREPEYBIEN ORIy RepMEPR thagiiect PiplY nrygified dititmaleic anhydride

groups from {\iisslefREheRiRenighnBtgnr Orisihan G abidoenelantee bhIRainarishs when

E:O I?Is)lypropylﬁgﬁ d%%ftlte uVHﬁB gnna ea{ tearqng%%gv% erﬁ\pl)\é Frie:g%Sré(t)i%Ir\]Il:Statlstlcally structured polypropylene from

10 This is achieved by providing the sewer tube restoration system according to the

invention.

This sewer restoration system according to the invention is distinguished not only by
a tube whose externally lying tubular film corresponds to the protective film according

15 to the invention as described above, which is at least contact transparent and has
properties absorbing and/or reflecting UV radiation and short-wavelength visible light,
but also comprises an internally lying tubular film which is transmissive, preferably
transparent at least for UV rays and has the necessary property profile. The internally
lying tubular film is preferably not shrinkable.

20
The tube preferably comprises an externally lying tubular film as a protective film and
an internally lying tubular film, and the carrier material lying between them which is
impregnated with the synthetic resin to be cured. After curing, the restored sewer
pipe is formed from this impregnated carrier material. Glass fabric consisting of glass

25 fibers, fleeces and/or nonwoven textile fabrics, preferably impregnated with a,i3-
unsaturated polyester resins and unsaturated monomers, for example styrene, may

preferably be envisaged as a carrier material.

After curing, the internally lying tubular film expanded by blowing is removed from the

30 restored sewer pipe formed by the plastic and the carrier material.

In order to satisfy the requirements of the problem-free handling of the internal
tubular film during the sewer pipe restoration according to the tube lining technique,

according to the invention an at least 3-layered plastic film is preferably used, which



The multilayer films of Comparative Examples 1 to 3 and Example 1 respectively consist of 5 layers, have

a layer thicknggs®hddspm each and are produced hy 20blown film coextrusipar J=3ygiSodsutespectively
adjoin one another directly in the following order. All subsequent A, data represent wt%. Comparative

Example 1 (colorless transparent film): 25 Layer 1 (65 pm): 100% LDPE Layer 2 (20 pm): 100% Admer
NF 498E Lay& (5621t PaiijfoR it PAGEr @bl @'h Y ID0ANaMRY P ASEY 2R/PE 185 pm): 100%

LDPE Comnayaam&esamlmamém;’éle%aIme:gmﬁa@na@tr lepshRPaBATBARLIY adgating and/or
reflecting UV. radiation erl ) 100% ayer 2 (20 pm): 97% Admer NF 498E and 3%
aton 1 Loy P BERSING AA05h A o 56 DR SRR RN Sl SRR Fayer 5 (05
pm): 100% LME:UJ@G;dmﬂmawwl Enamgtmﬂomyemmlﬂllm berntainhg. at ledst eyrtieetionssipigment or dye

absorbing andirralieelingSEayVaYE IRNMYIRINGIGND WhRYaE f4GRPmM): 97% LDPE and 3% Batch 2
Layer 2 (20 pm): 100% Admer NF 498E 15 Layer 3 (30 pm): 100% PA Layer 4 (20 pm): 100% Admer NF

498E Layer 5 (65 pm): 97% LDPE and 3% Batch 2 Comparatlve Example 4: 20
The barrier layer is preferably based on at least one of the polymers specified above

for the production of the barrier layer of the externally lying protective film in tubular
form of the sewer restoration system according to the invention, particularly

10 preferably on at least one polyamide, ethylene/vinyl alcohol copolymer, polyvinyl
alcohol, acyclic olefin copolymer, polyvinylidene chloride, more particularly preferably

on at least one polyamide.

The barrier layer of the internally lying multilayer film in tubular form of the tube

15 preferably carries a further plastic layer on each of its surfaces, of which the surface
layer immediately next to the carrier material to be cured must not be affected by the
impregnation liquid either in terms of its mechanical properties or in terms of its

removability.

20 Olefin homo- and copolymers are preferably suitable for the production of these
surface layers. Particularly suitable olefin homo- and copolymers are thermoplastic
polymers of a,3-unsaturated olefins having from 2 to 8 carbon atoms, for example
polyethylene, polypropylene, polybutylene, polyisobutylene or mixtures of at least two
of said polymers. A polypropylene, preferably with a statistical structure, or a mixture

25  of polyethylene and polypropylene, is more particularly preferred for the production of
one or both surface layers. A mixture of polyethylenes, preferably of low density
polyethylene and a low density linear polyethylene, may also preferably be used for
the production of one or both surface layers. The barrier layer is preferably bonded to
said surface layers via an adhesion promoter layer.

30
The polymer materials specified above for adhesion promoter layers may also be
used for the production of the adhesion promoter layers between the barrier layer

and the respective surface layer.



The multilayer film of Comparative example 4 consists of 5 layers, has a layer thickness of 230 pm, is

commercially,gyaiakigapd represents an opaque sibger to gray colored film. Layeesboa segpectively
adjoin one another directly in the following order. All subsequent A) data represent wt%. 25 Layer 1 (95

pm): LDPE and silver color batch Layer 2 (9 pm): 100% Admer NF 498E Layer 3 %6 pm): 100% PA Layer
4 (9 pm): 100%5 AyeedNioRENgG el wiEBSHROMU © ISENQFRI RARHSH 351 PERIRTRCEGRPRSL (yellow film

containing atteasternalsaiarecubaraehofsltreasisnEbing s KBitestingcebariyayelength visible light
and at least one compound absorbing and/or reflecting UV radiation): 5 Layer 1 (65 pm): 97% LDPE and

3% Batch 2 [RE1'9120 pm): 97% Admer NF 498E and 3% Batch 1 Layer 3 (30 pm): 100% PA Layer 4
(20 pm): 97% 100% Admer NF 498E and 3% Batch 1 Layer 5 (65 pm): 97% LDPE and 3% Batch 2 10

Example;2 WSJ[EB’V 4 'Ba%%BtBWE‘Hw&M?@BF BBE/&%'By%%QC%a FOLBRAVR-AR SR RAd(Rk fRllecting

short-wavelength visible light and at least one compound absorbing and/or reflecting UV radiation): 15The
multilayer fllrﬁrlﬂ‘ E?JX%QE)Y@Q%W@H'% §'T§9@Y§‘%§%Wrﬂ%%§§%ﬁﬁ@ SHiethd was produced by
blown film coextrusion and by tube adheswe bonding. Layers 1-9 respectively adjoin one another directly

the foll A|| b o) dat t wt%. 20 La 12 97.5% LDPE and 2.5%
Bateh 2 | v 9 R0 SRR RN B SR s ieS et Taber "

10 Layer c) based on a thermoplastic polyamide as a barrier layer
Layer d) based on grafted polypropylene as an adhesion promoter layer

Layer e) based on polyethylene, preferably on a mixture of LDPE and LLDPE.
15
Each of the layers of the internally lying film tube may also, if necessary, respectively
independently of one another be provided with additives selected from the group
comprising antioxidants, antiblocking agents, antifogging agents, antistatics,
antimicrobial active agents, heat stabilizers, process stabilizers, process auxiliaries,
20 flameproofing agents, nucleation agents, crystallization agents, preferably crystal
nucleation agents, lubricants, flexibilizing agents, sealing agents, plasticizers, silanes,
spacers, fillers, peel additives, waxes, wetting agents, surface-active compounds,

preferably surfactants, and dispersants.

25 Inthe sewer restoration system according to the invention, the internally lying
multilayer film in tubular form is preferably used so that the surface layer based on
the mixture of polypropylene and polyethylene lies directly next to the carrier material

to be cured.

30 The internally lying tubular film of the sewer restoration system according to the
invention preferably has a total thickness of 20 — 2000 pm, preferably 120 — 300 pm,
more particularly preferably 150 — 250 um, and is distinguished by outstanding

mechanical values.



Layer 4 (6 pm):100% Admer NF 498E Layer 5 (58 pm): 87.5% ethylene-vinyl acetate copolymer, 2.5%

Batch 2, 251(P% Baiehsdss-ayer 6 (6 pm):100% Admey NF 498E Layer 7 (30 prpdr1E¥dseodbsd<ayer 8 (6
pm):100% Admer NF 498E Layer 9 (29 pm): 97.5% LDPE and 2.5% Batch 2 Example 3 A colorless

transparent multilayer film according to the data below was produced with a total layer thickness of 200 m
by blown film coextrusion. The layers indicated respectively adjoin one another directly in the following

e Of B0 e o oy 10 56 Adme
mixture o wt%_ polypr e ow - an Wit9 ayer um): % Admer
Ob 590 & Ly SRR RISt 28 fose DR aneivar TRy (o S Aeaned WISABE £ (achosion
promoter) Lagewér (65 pmestoredurandhé Bpiahted PELIQB Mot ctivaeXdampidwut
(colorless/tragignarent {ilpl ki AeHilRvS LRI AU O EIRNE HF R ERrRINFsaTEH Rl apd a total

layer thickness of 200 pm was produced by blown film coextrusion. 20 Layer 1 (145 pm): LDPE
in the tube and impregnated with the liquid impregnation material. After curing, when

the solidified restored sewer pipe consisting of the cured carrier material has been
obtained, the internal tubular film can furthermore be removed from it without tearing

or sticking.



Layer 2 (15 pm): Admer QB 520 E (adhesion promoter) Layer 3 (40 pm): Durethan C 38 F (copolyamide)
Determinatioy §wiiRess.25 Determination of the congact transparency:  In orgef tpsgtaisgine the contact
transparency, the respective film is placed on a white DINA4 page printed with black text (font: Anal, font
size 10) and the legibility of 30 the text lying underneath is assessed using a scoring system: Mark 1:
very easy to FeE@M@ESE clearly discernible, not obvious that there is a film on top of the text), Mark 2: very
minor interfemrcR Ny eabibly sirikadaextpradendavimiod aski3iranmroterieiapeasdth the legibility
of the text under the film, 5Mark 4: significant interference with the legibility of the text under the film. The
text can, hov?gvreels,tgﬁﬁ\f?e read overall. Mark 5: major interference with the legibility of the text under the
film. The letters appear very blurred and obscured, and are virtually no longer discernible. The text can
virtually go lqrger he readLiMark 6: thetext ynseringflaujp no longer discernible and cannot be read.
The film obscures the text (almost) completely. There IS no longer any contact transparency. The contact
transparency depends on the layer thickness of the respective films. In Examples 1 and 2 and

Comparativegzxginples 1-3, thenNricestBigkResmebingditndsithiess that<egauahto 200 pm. In
Comparative Example 4, the layer thickness of the film is 230 pm. A simi sult would, however, also
be obtained in Comparative Exéﬂ?&@'ﬂ%ﬁ%g W@Ptﬂ?&%@@o@%gg @ajﬁéé% g}é W}% is film, since it is
opaque. Det&atchation of the UWidigtlet blatcki e tidieqiigp@ent: benzimidazolone (40 wt%), PE (60
10 Wt%))
Admer NF 498E: LDPE modified with maleic anhydride groups from Mitsui

(adhesion promoter)

Durethan C 38F: Copolyamide
15 Admer Q B520 E: Polypropylene grafted with maleic anhydride
Dow R 338-02N: Statistically structured polypropylene from Dow

The multilayer films of Comparative Examples 1 to 3 and Example 1 respectively
consist of 5 layers, have a layer thickness of 200 um each and are produced by
20 blown film coextrusion. Layers 1-5 respectively adjoin one another directly in the

following order. All subsequent % data represent wt%.

Comparative Example 1 (colorless transparent film):

25 Layer 1 (65 pum): 100% LDPE
Layer 2 (20 um): 100% Admer NF 498E
Layer 3 (30 um): 100% PA
Layer 4 (20 um): 100% Admer NF 498E
Layer 5 (65 pm): 100% LDPE



UV-VIS instrument used: UV-3101 PC from Shimadzu. In order to determine the protective effect of the
film against W ragiaiendr short-wavelength visible Jight, a small bag (size 1Q-gmmesHaokiabwas made
from the film by 25sealing. In this bag - in a darkened room - about 50 g of a reactive resin mixture which
can be cured by UV or short-wavelength visible light is placed within 1 minute. The bag is then fully
closed herm&RAM e &x9580'8 & (6AINTlRsE (e FONiQiRBR A dpASHNG SH MY @RYSWINY more than 8
hours of insolgiipsy p@]&gﬁgﬂﬂp%};.ﬁ@aﬁ)e time until the packaged resin had solidified by
radiation-induced curing by sunlight is determined. With a maximal protective effect against UV radiation
or short-wavelength visible light, the resin can be exposed to sunlight for an indefinite length of time
without curingay®/Q E&ELeM)739062YPEE/EP2009/008845 Measurement results: Example Transmission

[%] at wavelgr %9%396‘%5 HRRBPAUANONMAGKECHINS RS Qf the resin in the film
3001350138014001

Layer 3 (30 um): 100% PA
Layer 4 (20 um): 97% Admer NF 498E and 3% Batch 1

Layer 5 (65 pm): 100% LDPE

10 Comparative Example 3 (yellow film containing at least one colored pigment or dye

absorbing and/or reflecting short-wavelength visible light):

Layer 1 (65 um): 97% LDPE and 3% Batch 2
Layer 2 (20 um): 100% Admer NF 498E

15 Layer 3 (30 um): 100% PA
Layer 4 (20 pm): 100% Admer NF 498E
Layer 5 (65 pm): 97% LDPE and 3% Batch 2

Comparative Example 4:

20
The multilayer film of Comparative example 4 consists of 5 layers, has a layer
thickness of 230 um, is commercially available and represents an opaque silver to
gray colored film. Layers 1-5 respectively adjoin one another directly in the following
order. All subsequent % data represent wt%.

25
Layer 1 (95 um): LDPE and silver color batch
Layer 2 (9 um): 100% Admer NF 498E
Layer 3 (26 um): 100% PA
Layer 4 (9 um): 100% Admer NF 498E

30 Layer 5 (93 um): LDPE and silver color batch



due to 450 nm sunlight Comp. 90.3/91.2/92.2/92.7/93.7/ 1 Less than 1 Example 1 95.6 min Comp.
1.02/0.12/0.388%R8#&k1 30 min Example 2 24 PCT/EP2009/008845

Example 1 (yellow film containing at least one colored pigment or dye absorbing
and/or reflecting short-wavelength visible light and at least one compound absorbing
and/or reflecting UV radiation):

5 Layer 1 (65 um): 97% LDPE and 3% Batch 2
Layer 2 (20 um): 97% Admer NF 498E and 3% Batch 1
Layer 3 (30 um): 100% PA
Layer 4 (20 pm): 97% 100% Admer NF 498E and 3% Batch 1
Layer 5 (65 pm): 97% LDPE and 3% Batch 2

10

Example 2 (yellow film containing at least one colored pigment or dye absorbing
and/or reflecting short-wavelength visible light and at least one compound absorbing

and/or reflecting UV radiation):

15 The multilayer film of Example 2 consists of 9 layers, has a layer thickness of 170 um
and was produced by blown film coextrusion and by tube adhesive bonding. Layers
1-9 respectively adjoin one another directly in the following order. All subsequent %

data represent wt%.

20 Layer1 (29 um): 97.5% LDPE and 2.5% Batch 2

Layer 2 (6 um): 100% Admer NF 498E

Layer 3 (30 um):  100% PA

Layer 4 (6 um): 100% Admer NF 498E

Layer 5 (58 um):  87.5 % ethylene-vinyl acetate copolymer, 2.5 % Batch 2,
25 10% Batch 1

Layer 6 (6 um): 100% Admer NF 498E

Layer 7 (30 um):  100% PA

Layer 8 (6 pm): 100% Admer NF 498E

Layer 9 (29 um):  97.5% LDPE and 2.5% Batch 2



91.03 Comp. 12.31/20.63/3.25/2.25/1.32/ 2 14 min Example 3 0.92 Comp. 0.92/1.21/1.42/1.63/1.43/ 6
25 days Exaplepdob3s 25 PCT/EP2009/008845

Example 3 A colorless transparent multilayer film according to the data below was
produced with a total layer thickness of 200 um by blown film coextrusion. The layers
indicated respectively adjoin one another directly in the following order. All

subsequent % data represent wt%.

Example 3 (colorless transparent film):

Layer 1 (65 um): mixture of 50 wt% polypropylene (Dow R 338-02N) and 50 wt%
LDPE
10 Layer 2 (15 um): 100 % Admer QP 520 E
Layer 3 (40 um): Durethan C 38 F (copolyamide)
Layer 4 (15 um): Admer NF 498 E (adhesion promoter)
Layer 5 (65 pm): mixture of LDPE/ LLDPE 70:30

15 Comparative example 5 (colorless/transparent film)

This multilayer film having the layer sequence indicated below and a total layer

thickness of 200 um was produced by blown film coextrusion.

20 Layer 1 (145 um): LDPE
Layer 2 (15 um): Admer QB 520 E (adhesion promoter)
Layer 3 (40 um): Durethan C 38 F (copolyamide)

Determination methods:
25

Determination of the contact transparency:

In order to determine the contact transparency, the respective film is placed on a
white DINA4 page printed with black text (font: Arial, font size 10) and the legibility of

30 the text lying underneath is assessed using a scoring system:



Example 1 0.22/0.33/0.043/0.037/ 2 No curing 0.032/0.066 after 3 months Example 2
0.026/0.018/Q,824{6 34363 No curing 0.071/0.082 after 3 months PCT/EP2009/008845

10

15

20

25

30

Mark 1: very easy to read (text clearly discernible, not obvious that there is a film on
top of the text),

Mark 2: very minor interference with the legibility of the text under the film,

Mark 3: minor interference with the legibility of the text under the film,

Mark 4: significant interference with the legibility of the text under the film. The text
can, however, still be read overall.

Mark 5: major interference with the legibility of the text under the film. The letters
appear very blurred and obscured, and are virtually no longer discernible. The text
can virtually no longer be read.

Mark 6: the text under the film is no longer discernible and cannot be read. The film

obscures the text (almost) completely. There is no longer any contact transparency.

The contact transparency depends on the layer thickness of the respective films. In
Examples 1 and 2 and Comparative Examples 1-3, the layer thickness of the film is
less than or equal to 200 um. In Comparative Example 4, the layer thickness of the
film is 230 pum. A similar result would, however, also be obtained in Comparative

Example 4 with a layer thickness of less than 200 um for this film, since it is opaque.

Determination of the UV/light blocking effect:

UV-VIS instrument used: UV-3101PC from Shimadzu.

In order to determine the protective effect of the film against UV radiation or short-
wavelength visible light, a small bag (size 10 cm x 10 cm) was made from the film by
sealing. In this bag - in a darkened room - about 50 g of a reactive resin mixture
which can be cured by UV or short-wavelength visible light is placed within 1 minute.
The bag is then fully closed hermetically, and exposed to sunlight (the tests were

carried out on sunny days with more than 8 hours of insolation per day in July).

The time until the packaged resin had solidified by radiation-induced curing by
sunlight is determined. With a maximal protective effect against UV radiation or short-
wavelength visible light, the resin can be exposed to sunlight for an indefinite length

of time without curing.



5 Comparative Example 1 shows that a conventional colorless highly transparent film has no blocking

effect at all

agRinsidd¥se short-wavelength visible light (Vis) so that immediatecygpgdfagesin takes

place under the effect of UV-Vis radiation. There is a transmission of more than 90% in the wavelength

range of fro

m 300 to 450 nm. Although the contact transparency of the film is excellent, the film does not

however 10fd{RavwemeRbIRRIdBInction against radiation-induced resin curing, the resin being cured in

the range of from 300 to 450 nm. Comparative Example 2 shows that a certain protective function in
re'a“on to Cnmnﬂrnh\/a Evamnlae 1 aaainst curing nf fhn roeln bv U\ radiation{(un to-3 29N nm) 5 can be

achieved by Wﬁﬁ%ﬁlon J\F ?ﬁggyts %ncg/ﬁI&Bund ab iﬁﬁ é&%rspe%[@&‘% l:g}”r'e?cﬂeﬁmﬁ, Isince the

transmissio
short-wavel

n of the film lies 6e|%w f o up to 380 nm. heless curing of tﬁgﬁﬂeﬁsﬁ \
e

ength visible | Wit WaNElspaks Qi gnore than 380 nm still takes qov'vhlch is|due to the

increasing transmission at \ggggywavelengths. 20 Comparative Example 3 denagpgiiates that a certain
protective function in relation to Comparative Examplel 1 against curing of the resin by visible light

(beyond ab
and/or refle

DAY NM) CagdIg eChieyesidy ilys addition of at least one yellow Cokakeghpipment absorbing
CtinarabRrtwavedemgth visible light, since the transmission lies belgwniyo 5 from 400 nm to

450 nm. Neveghgless, curmgob teassrsRw/dy dight with wavelengths of less|tBama$0 nm still takes
place becaydextimepleapsmissios here is much too high, The protective function|of the film against
radiation-ind@medesin curlgEiy 2068812541k iisiBicieat. The contact transparddayiaf the film has been
reduced somexanablimIelatib®2to Comparative Example 1 owing to the addition of a 10color batch; the
contact transparemcy is, hda/er2 still4eXt R ht48ompdiative Example 4 shows2a filegiswvhich np longer
has contact| trxaspRlfeficy. TBE transparency of this film is less than 1%, and the degree of haze is more

than 99%.
achieve ap
wavelength
UV-Vis radi:

InExRIMRed, a IShAR/83gf P Aridedt/was added in a high concentratiie &itR8 film in 15order to

atective effedthB3A06Y-Vis radiation, so that the resin does not|cff8 i3 MeESidal

raNEERIEffom SR ROBERIMO2R G has 2 significantly increased YRoEEERGe effect against
ation-in-relati rprﬂNQQ&/!nuc pynmnlnr\/ mbodiments. Neverthe c@déerrémeing could

oG/ HHI GG OO+

still be found after the packaged resin had been exposed to sunlight for 25 days. Owing to the
20insufficient or nonexistent contact transparency, however, the film of Comparative

5

10

15

20

Comparative Example 1 shows that a conventional colorless highly transparent film

has no blocking effect at all against UV or short-wavelength visible light (Vis) so that
immediate curing of the resin takes place under the effect of UV-Vis radiation. There
is a transmission of more than 90% in the wavelength range of from 300 to 450 nm.
Although the contact transparency of the film is excellent, the film does not however
fulfill any protective function against radiation-induced resin curing, the resin being

cured in the range of from 300 to 450 nm.

Comparative Example 2 shows that a certain protective function in relation to

Comparative Example 1 against curing of the resin by UV radiation (up to 380 nm)
can be achieved by the addition of at least one compound absorbing and/or reflecting
UV radiation, since the transmission of the film lies below 1.1% up to 380 nm.
Nevertheless, curing of the resin by short-wavelength visible light with wavelengths of
more than 380 nm still takes place, which is due to the increasing transmission at

longer wavelengths.

The protective function of the film against radiation-induced resin curing is therefore

still insufficient. The contact transparency of the film is still excellent.



Example 4 can be used only to a very limited extent. If, for example, glass fiber fabric impregnated with
resin is woungyvithoibgdikm, then it is no longer possiple to check whether the jgprpgnlipssaf the glass
fiber material 25 with resin has taken place fully and homogeneously. Examples 1 and 2 demonstrate the
suitability of the films accordlng to the invention as a protective film to avoid the curing of radiation-curing
resins in the £4BR2EAUMSHEXRTDRE S5EPAANIGRESSITNBY  SRTERIN MICAR tExe oridieB MgSIAHI® RS orbing and/or

reﬂztl:tl?ghUVcramhpémwa@d@ﬁ@tlcaggmwam@@metrabﬁmpma@dlgmrgc‘ikgﬁimgaﬁimtﬂf?evelength
Visiple Ig t can the tr SSI0 e redu SO that V|rtua esin curing takes er Storage in
e oo 5 T B L B g e Ao Sl LG e R, SN, ot e 500
to 450 nm. Thedtontekit¢tmysproevegvelahetilvisbe dighdirsinee the inesiiesjanHieb kvl dUtstanding,
should bg eripfisilip BEFHSAY. SSILITRIIBLLES! A% A0 IISFOa PG [ fprder o estabish the

extent to which a transparent multilayer film according to Example 3 or Comparative Example 5 may be
envisaged ad'aMaIRRIHRIPINES]Y rthlﬂﬂj%?r%ﬁ‘ﬁ'k%ﬁ%%ﬁﬁﬁﬁ%ﬁﬁﬁgﬁﬂéﬂﬁﬁmﬂé‘%ﬁ% invention,

carrier material,dQ ttsbbﬁgwrﬂﬁbwémmmﬂm@ns@m@rﬂmmdgﬁﬁ@eréwahbﬁqmt@dw&@ multilayer film
according to Example 3ora muHﬁlI:% f| m a ordlna to Comparative E % ‘ﬂ"% this end, the
4 s

multilayer il A0 RIHE A SHIHIE 4 bt D& S0 VR HEAHPRE S Dbt ?5& by the layer of
PP/PE mmturedmcpdlyammdmwlth thitianrie Goateaiatiice hexaomad, laodisg s ¢log adtliticareidawith UV light.

15 Thebeul%lgmﬁgﬁ %Om%m%ﬁqubﬁg\ﬁgq@ye ﬁtg%%”}gmout difficulty after curing of the
resin/carrier material an bit emu

no mechanical damage. T tilayer film, however, was
permanently bonded to the carrier material at some positions so that tearing of the film took place at such

EositionS- ZOJmaﬂﬁmoétesaﬁm@eSi%avb@adn?f mml m%%@rl?ﬁgrc@hta@é m&ﬁﬁ%a(@nﬂw?ﬁsordilng to
omparative Example 5 the. cured resin alsq entajls empbrittlement and there chanical damage
(o e terndly SRLER kA Sh re Eope AT e LGP I AHe PG A form of
damage arlsmmmmm,%mmmlgrwgmmm dtidad hmbmagﬁmnnqenammrémmatmn system
accordipg

order to achieve a protective effect against UV-Vis radiation, so that the resin does
not cure in the critical wavelength range of from 300 to 450 nm. The film has a
significantly increased protective effect against UV-Vis radiation in relation to the
previous exemplary embodiments. Nevertheless, resin hardening could still be found
after the packaged resin had been exposed to sunlight for 25 days. Owing to the

20 insufficient or nonexistent contact transparency, however, the film of Comparative

Example 4 can be used only to a very limited extent.

If, for example, glass fiber fabric impregnated with resin is wound with the film, then it
is no longer possible to check whether the impregnation of the glass fiber material

25 with resin has taken place fully and homogeneously.

Examples 1 and 2 demonstrate the suitability of the films according to the invention
as a protective film to avoid the curing of radiation-curing resins in the range of from
300 to 450 nm.

30
Only by combining at least one compound absorbing and/or reflecting UV radiation
and at least one colored pigment absorbing and/or reflecting short-wavelength visible
light can the transmission be reduced so that virtually no resin curing takes place

after storage in the sun for 3 months. The values for the transmission are always less
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than 0.5% in the range of from 300 to 450 nm. The contact transparency of the films
according to the invention, which is still outstanding, should be emphasized in

particular.

Suitability test as an internal tubular film

In order to establish the extent to which a transparent multilayer film according to
Example 3 or Comparative Example 5 may be envisaged as an internally lying
tubular film for the tube restoration system according to the invention, carrier material
to be cured was applied on a support and respectively covered with a multilayer film
according to Example 3 or a multilayer film according to Comparative Example 5. To
this end, the multilayer film according to Example 3 or Comparative Example 5 was
brought in contact by the layer of PP/PE mixture or polyamide with the carrier

material to be cured, and subsequently cured with UV light.

The tubular film according to Example 3 could be removed again without difficulty
after curing of the resin/carrier material and exhibited no mechanical damage. The
multilayer film, however, was permanently bonded to the carrier material at some

positions so that tearing of the film took place at such positions.

This risk of too intensive a bond of the polyamide layer of the multilayer film
according to Comparative Example 5 with the cured resin also entails embrittlement
and therefore mechanical damage to the internally lying tubular film and difficult
removal of the tubular film after curing. Neither form of damage arises with the
internally lying multilayer film in tubular form in a sewer restoration system according

to the invention.



5. 30 6. An atleast contact transparent, single layer or multilayer film absorbing and/or reflecting UV

radiation andghestamasalenagth visible light, comprisig at least one layer basegd-ppshigasisane optionally
modified thermoplastic olefin homoor copolymer, comprising a combination of at least one organic or

inorganic colored pigment or dye absorbing and/or reflecting short-wavelength visible light, and of at least
one organic B@Fﬁ&‘g%ﬁ@t%mpound absorbing and/or reflecting the UV radiation. A film as claimed in
claim 1, characterized in that the organic or inorganic colored pigment or the dye absorbs and/or reflects

short-wavelength visible light, preferably by more thap 90%. A film as clajmed in claim 1 or 2,
charactorized mnAIS SHOLAR S TN A hct A B P ROyt HRBHBS SHeAar Wibcts fight in
the wavelength ran@lerttfn_@rw\tloadtaiﬁﬂom .sAditrvva&ﬂrbatyﬂedifu’_b_tml&gbt claimnpsidirg & Ielaat‘acteriz_ed in
that at legst one COME%{?&Q@&&é&%\?%gé&’%Q“&p%?}éwm&ﬂé@ﬂm&ﬁ%@’ﬂé’étﬁ&yﬁéﬁﬂrﬁé‘?ﬁab'y quInones,

indigo dyes and quinacridones, azo compounds, cyanine compounds, preferably triphenylmethane
compounds, azoméhfPS N EthdtIABES o ReGIEU AR PHRIIBAS LI RIS HcPal BXiBRR Cmetal oxide

hydrates and transigige rateag esaieon vieaiesopse g aiiyor ieedennhgaamevigmengenasysiow dye
selected from this %rq%p is prt;)vi([ied as the organic or inorﬁanic color‘ﬁ%%m@nt. mﬁz]al oxide hydrates,
transition metal oxid® y@?gtg a 5@58%8&% ¢ SheRrHR: {859,0%%9 ~Git é’?\gzgﬂ thane derivatives,
p-aminobenzoic acieftetingtines) vinadiatioracid derivatives (phenylacrylic acid derivatives),
cyanoaggylates, benzimidazole derivatives, benzotriazole derivatives, -- Sdivinylacrylates,

alkyl-a-cyano-13-13"-divinylacrylates, 1,3,5-triazine compounds and sterically hindered amines is
provided as the Y\ dHThA8§ahRertmelaiftlochafaeifiig e SB/HRe LIS Q5IBRIGABI in claim 6,

characterized in thaiopireRpiPnenteompeLyé Leselestafdiemetine aronrcrRaIsHighzingsride, titanium
dioxide, 2-ethoxy-egé¥élI p-m th@% (‘Einnamat ,di§ %nolamine p-methoxycinnamate, octyl
pmethoxycinnamate; 2dthiyH ﬁ Yc'ygﬁ%-t al éw enylacrylate, potassium cinnamate, propyl
4-methoxycinnamate, amyl 4-methoxycinnamate, a-cyano4-methoxycinnamic acid or the corresponding

hexyl ester, cycloheaxyl 4L BFHRKCIAMALE LI MEGI B BEURRAIZRRG GIRY 8 inorganic
colored pigment or the dye absorbs and/or reflects light in the wavelength
range of from 400 to 500 nm.

4. Afilm as claimed in one of claims 1 to 3, characterized in that at least one
20 colored pigment selected from the group comprising carbonyl dyes, preferably
guinones, indigo dyes and quinacridones, azo compounds, cyanine
compounds, preferably triphenylmethane compounds, azomethines,
isoindolines, dioxazines, metal oxides, transition metal oxides, metal oxide
hydrates and transition metal oxide hydrates, preferably a yellow colored
25 pigment or a yellow dye selected from this group, is provided as the organic or

inorganic colored pigment.

5. Afilm as claimed in one of claims 1 to 4, characterized in that at least one
compound which absorbs and/or reflects the UV radiation in a wavelength
30 range of from 200 to 400 nm, preferably by more than 90%, is provided as a
UV radiation absorbing and/or reflecting compound.

6. A film as claimed in claim 5, characterized in that at least one compound

selected from the group comprising metal oxides, transition metal oxides,



dimethylaminobenzoate, ethyl 4-bis(hydroxypropyl)aminobenzoate, octyl-pdimethylaminobenzoate,

ethoxylated 4yamingbapapic acid, octyl salicylate, trigthanolamine salicylate, saits@afsaligodigsacid,
4-isopropylbenzyl salicylate, 2-ethylhexyl 2-(4-phenylbenzoyl)benzoate, homomenthyl salicylate,

2-hydroxy- 204-methoxybenzophenone, 2,4,6-trianilino-(p-carbo-2-ethylhexyloxy)-1,3,5- triazine,
2-phenylbenzimidaZHEaBRsideoRyE RS, IqasiienBuimeiie sl H$ropane-1,3-dione,
p-cumeny1-3-phenylprepangss,saieprids Sdbsit)etepanb eyl aiopanednindiedezoic acid
menthylanthranilate, homomenthyl N-acetylanthranilate, 2-hydroxy-4-octy|benzophenone, 6-tert-
bty (5-chloro St LY BRSPS A BN S Y Ao B HEk (e
chloro-2H-benzotrizyahdapDrteadheP4Ptidbzoleaiddyalidy1hehBotlidzotpeleylptivas| -5 -
2_'(2H'b@zomazo"&W&szf‘é@élte%,sémﬁ- - 10~03- I)Hmﬂﬁ’écérﬁites 1,3,5-triazine_compounds
bis[(2'-cyano-3',3"-diphenylacryloyDoxy]-2,2-bis{[(2"-cyano-3",3'- diphenylacryloyDoxy]methyl}propane,
2-(2H-benzotriazol-@Qﬁtﬁlﬁ?tﬁ/WWIWﬁgl,am'nes is provided as the UV radiation absorbing

302-(2H-benzotriazghdof k:Aebtilg Comgdntl-phenylethyl)phenol, ethyl 2-cyano- 3,3-diphenylacrylate,
(2-ethylhexyl) 2-cyano-3,3-diphenylacrylate, N,N'- bisformyl-N,N'-bis(2,2,6,6-tetramethy1-4-piperidinyl)
hexamethylenediamine, bis(2,2,6,6-tetramethyl1-4-piperidyl) sebacate, bis(1,2,2,6,6-pentamethy1-4-
piperidyl) sebacdteArfimthad-(lalvieé j6-pamtadn ety helepipestidythackddease oriw Compound

2010/0194632PC [[ff26Q0 ré(?ﬁ]%%ﬁro g@%ﬁﬂﬁ?@%ﬁ&”&&%ﬁﬁ%% diBxiad 1D ARHER in one of

claims 1 to 7, characterized in that from 0.05 to 20, Spreferably from 0.1 to 5 wt%, particularly preferably
from 0.1 to 2 wt%, 8f THENVBIRERTBASs HRSDRNIRBIS SsBEINATRTABTalRe 8684l Rveight of the film. 9. A

film as claimed in ope®beliMsatad ChiaRtyrectatat haiflmprig sy asethstlim
cinnamate, propyl 4-methoxycinnamate, amyl 4-methoxycinnamate, a-cyano-
4-methoxycinnamic acid or the corresponding hexyl ester, cyclohexyl 4-

15 methoxycinnamate, glyceryl p-aminobenzoate, amyl p-
dimethylaminobenzoate, ethyl 4-bis(hydroxypropyl)aminobenzoate, octyl-p-
dimethylaminobenzoate, ethoxylated 4-aminobenzoic acid, octyl salicylate,
triethanolamine salicylate, salts of salicylic acid, 4-isopropylbenzyl salicylate,
2-ethylhexyl 2-(4-phenylbenzoyl)benzoate, homomenthyl salicylate, 2-hydroxy-

20 4-methoxybenzophenone, 2,4,6-trianilino-(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-cumenyl-3-phenylpropane-1,3-dione,
1,3-bis(4-methoxyphenyl)propane-1,3-dione, menthylanthranilate,
homomenthyl N-acetylanthranilate, 2-hydroxy-4-octylbenzophenone, 6-tert-

25 butyl-2-(5-chloro-2H-benzotriazol-2-yl)-4-methylphenol, 2,4-di-tert-butyl-6-(5-
chloro-2H-benzotriazol-2-yl)phenol, 2-(2H-benzotriazol-2-yl)-4,6-di-tert-
pentylphenol, 2-(2H-benzotriazol-2-yl)-4-(1,1,3,3-tetramethylbutyl)phenol, 1,3-
bis[(2’-cyano-3',3’-diphenylacryloyl)oxy]-2,2-bis{[(2'-cyano-3’,3'-
diphenylacryloyl)oxy]lmethyl}propane, 2-(2H-benzotriazol-2-yl)-4-methylphenol,

30 2-(2H-benzotriazol-2-yl)-4,6-bis(1-methyl-1-phenylethyl)phenol, ethyl 2-cyano-
3,3-diphenylacrylate, (2-ethylhexyl) 2-cyano-3,3-diphenylacrylate, N,N’-
bisformyl-N,N’-bis(2,2,6,6-tetramethyl-4-piperidinyl) hexamethylenediamine,
bis(2,2,6,6-tetramethyl-4-piperidyl) sebacate, bis(1,2,2,6,6-pentamethyl-4-
piperidyl) sebacate, methyl-(1,2,2,6,6-pentamethyl-4-piperidyl) sebacate,



10. A film as claimed in claim 9, characterized in that the components of the combination are provided in
different layepgohin shagame layer. 11. A filmggs claimed in claim 9 or }8;ghakagteszed in that the
combination is 15provided in at least one of the internal layers. 12. A film as claimed in claim 9 or 10,
characterized in that the colored pigment or the dye absorbing and/or reflecting short-wavelength visible
light is provided in at least one surface layer of the film, and the grganic or inorganic compound
20absorbing and/or reflecting UV radiation is prgvided in at least’gne internal layer. 13. A film as
claimed in claims 9 tpA \ lerized in that it cophpriseSat least one barrier layer, preferably an
oxygen barrier layer, water vapor|barrier layer 2 cﬁ@farrie? layer. 14. A film as claimed in claim 13,
characterized in that @rj‘er layer is based east one polymer selected from the group
comprising polyamide, EVOH, polyvinyl alcohol, COG, polymvinylidene chloride and a mixture of at
least two of 30said polymers. 15)Afilm agq|aimed in one of claims 9 tqdlgsLhaLagigyzed in that at least
one surface layer is based on an olefin homo- or copolymer. 516. A film as claimed in one of claims 9 to
15, characterized ifaHiaf'an aRFRBIBH pPEMBEayer is arranged between the surface layer and the
barrier layer. 17. A film as claimed in claim 16, characterized in that the adhesion promoter layer consists

of a modified pojyolefin. 10 18. A film as claimed in claim 17, characterized in that omhination is
orovided in the Sre il e B0 B He BT e A Lo 2B crerivea i
that each of the 15$uefacablsyferi6. baedavdtoapasistiery plefeantniteno OcbisoR mén.caidhe respectively

bonded to the barrig layahim 30 RIKERIENERHPERLRS 18 s of the total weight of the film.

9. Afilm as claimed in one of claims 1 to 8, characterized in that the film is
multilayered.
10
10. A film as claimed in claim 9, characterized in that the components of the

combination are provided in different layers or in the same layer.

11. A film as claimed in claim 9 or 10, characterized in that the combination is

15 provided in at least one of the internal layers.

12. A film as claimed in claim 9 or 10, characterized in that the colored pigment or
the dye absorbing and/or reflecting short-wavelength visible light is provided in
at least one surface layer of the film, and the organic or inorganic compound

20 absorbing and/or reflecting UV radiation is provided in at least one internal

layer.

13. A film as claimed in claims 9 to 12, characterized in that it comprises at least
one barrier layer, preferably an oxygen barrier layer, water vapor barrier layer

25 or oil barrier layer.

14. A film as claimed in claim 13, characterized in that the barrier layer is based
on at least one polymer selected from the group comprising polyamide, EVOH,
polyvinyl alcohol, COC, polyvinylidene chloride and a mixture of at least two of

30 said polymers.



20. A film as claimed in claim 19, characterized in that each of the adhesion promoter layers contains the

combination, peefermbieat least the UV radiation 20afsorbing and/or reflectingspmpasitdeass- A film as
claimed in one of claims 1 to 19, characterized in that the colored pigment absorbing and/or reflecting the

short-wavelength light, or the corresponding dye, is provided in each of the layers with the exception of
the 25barrier layer of the multilayer film. 22. A film as claimed in one of claims 1 to 21, characterized in

that it is arrangepbsmmeﬁ&a%meﬂa@iﬁ@ 0 asmertpidondingriaernzeteietabhnarasdhesive layer. 30 23.
A film as claimed in 0 e of claims 2, charzl hﬂ%ed in that eat]glh component of the combination is

stable at temperatu?gs%%edsxgré% Se on 37 ORI AL U SRR IYERE of claims 1 to 23, characterized in

that the film can be 35obtained by coextrusion, preferably by blown film coextrusion. 25. The use of a film

as claimgd in ongsoh M 119, A4AR By %‘ie&H}fﬁsf '!Wo%'@ﬁ& Q&&fff'é%} o 3 cRdliogiaian

short- wavelength visible light. 526.The use as claimed in claim 25 as a protective film in the form of an
externally lying tublﬁfé}”fﬂ’rﬁ?rdfi&e(ﬂd)%BT@W@BQW&)@@&WW@}’%|ﬁﬁfbﬂ‘%§’@ﬂﬁf&lﬁ}’ﬁ ion and/or
short-wavelength light, of a reactive synthetic resin packed between the external and internal tubular
films. 1027. The S& claimed in claj 5 and 26 ective film in tubular form for the tube
ining techriaue K STEPBISEIEBtb A oA THE AL SR i L 3 AR OB B e 1 o 24 for
roofing, as externalayaddimgsisty pratecitibec pivlyaetas external coverings of building parts, shields 15and
displayﬂjanels of any type, for spectacles or window panes, as packaging material. 29.A sewer pipe
restoration system suitable for a tube lining technique, comprising a double-walled tube, provided for
introduction into%e%ﬂWb@i)Fﬁ@imed in claim 17, characterized in that the combination is

provided in the adhesion promoter layer.

19. A film as claimed in one of claims 9 to 18, characterized in that each of the
15 surface layers is based on at least one olefin homo- or copolymer and is

respectively bonded to the barrier layer via an adhesion promoter layer.

20. A film as claimed in claim 19, characterized in that each of the adhesion
promoter layers contains the combination, preferably at least the UV radiation

20 absorbing and/or reflecting compound.

21. Afilm as claimed in one of claims 1 to 19, characterized in that the colored
pigment absorbing and/or reflecting the short-wavelength light, or the
corresponding dye, is provided in each of the layers with the exception of the

25 barrier layer of the multilayer film.

22. A film as claimed in one of claims 1 to 21, characterized in that it is arranged
symmetrically in relation to a central bonding layer, preferably an adhesive
layer.

30
23. Afilm as claimed in one of claims 1 to 22, characterized in that each

component of the combination is stable at temperatures of up to 300<C.

24. A film as claimed in one of claims 1 to 23, characterized in that the film can be

35 obtained by coextrusion, preferably by blown film coextrusion.



20to be restored, consisting of an external protective film in tubular form as claimed in one of claims 1

-23, an interRabryidask plastic tubular film and an ympregnated carrier mategpa},Mbigheagde cured by
UV radiation, present between the two tubular films, preferably a glass fiber material impregnated with an

unsaturated resin system. 25 30.A sewer pipe restoration system as claimed in claim 29, characterized in
that the internal multilayer tubular film comprises a layer a) of at least one polyolefin, at least one olefin

copolymer or of Zsmpregligsefapal yieisslauhisd isnesirtidiresticontagdydtpritetagighinaterial, an
adhesion promoter layer 30b), a barri er.c). based on polyamjde, a further adhesion promoter layer d)
a0 2 loyer &) bace RIS, TR B L b A RS o b tavelerath VSR B

5 26.The use as claimed in claim 25 as a protective film in the form of an externally
lying tubular film of a double-walled tube to avoid curing, initiated by UV
radiation and/or short-wavelength light, of a reactive synthetic resin packed

between the external and internal tubular films.

10 27. The use as claimed in one of claims 25 and 26 as a protective film in tubular

form for the tube lining technique for sewer pipe restoration.

28.The use of a film as claimed in one of claims 1 to 24 for roofing, as external
cladding, for protective clothing, as external coverings of building parts, shields
15 and display panels of any type, for spectacles or window panes, as packaging

material.

29.A sewer pipe restoration system suitable for a tube lining technique,
comprising a double-walled tube, provided for introduction into the sewer pipe
20 to be restored, consisting of an external protective film in tubular form as
claimed in one of claims 1 — 23, an internal multilayer plastic tubular film and
an impregnated carrier material, which can be cured by UV radiation, present
between the two tubular films, preferably a glass fiber material impregnated

with an unsaturated resin system.

25
30.A sewer pipe restoration system as claimed in claim 29, characterized in that
the internal multilayer tubular film comprises a layer a) of at least one
polyolefin, at least one olefin copolymer or of a mixture of polyolefins, which
comes in direct contact with the carrier material, an adhesion promoter layer
30 b), a barrier layer c) based on polyamide, a further adhesion promoter layer d)

and a layer e) based on at least one olefin homo- or copolymer.



