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W and_Light Protective FilmS The present invention relates to an at
| east gﬁ%ﬁg ¥fhnsparent, single layer or nultilayer fil REHBEHOHDORS4S
and/or reflecting UV radiati on and short-wavel ength Visible |ight,
conprising at |east one |ayer based on at | east one optionally

nodi fied thermoplastic olefin homn- or copolyner, conprising a

conbi nation of at |east one 10 organic or inorganic colored pignment
or dye absorbing and/or refiheghdnbghbProtastive /gt h visible Iight,

and of at |east one organic or inorganic conpound absorbing and/ or
reflecting the IM radiation and to the use of this filmas a

pr ective fil m agai nst the effect of UV radiation and

short-wavel ength visible light, preferably in sewer restoration

syst enFTheprdsért iavartioraspaed tCﬂln e V&t CeRtaet fhhavareWs tshifie Idyer or
Protectlve filmps which, although they have a protective efféct

agai nsfntl}uamoﬁlm afaﬁprbﬁleeawéqmﬂﬁétm Y\oggiation andsherbwavielength Msible
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f or ex mqﬂm)plas.’um olefirebomabloe cbballyn‘téﬂecmpwggé dahiBinadbR of at le@st one

ected agal hst the e&g gt of di ati on can be observed
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V\:hIChtheUVI’adlatIOI‘lISquy ab oawave
with the aid of 30 organic or rret al organi ¢ conpounds. V\D 00/27914

descri ent er or tilayer filmwhjch a
or ot cctTaettyq I AER, elndieH Inedifvers prbtactissast GoR TSk e skaton,
280- 39@rebverindiéss iR e WolAdidthiind pRbpgRDI ng conbi nation of an
i norgani c conpound and an organi ¢ conpound, for exanple a conpound

of zinc oxide or titaniumdi oxide and a benzot ri azol e.
For many reasons, however, it is advantageous for such protective films to be

20  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

25 dioxide must be provided in a particular finely disperse form, in order to ensure
sufficient transparency of the protective film.

DE 1002 177 A1 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
30 organic or metalorganic compounds.

WO 00/27814 describes a transparent single layer or muliilayer film which has a
protective effect against UV radiation in a wavelength range of 280-380 nm, by its
having a UV radiation absorbing combination of an inorganic compound and an



. Protective filns, which have a protective effect against

r adi at NEhAYPE ﬁsed inter 5 alia for £he restoration of SW%ZOQ?{EPSMS

sewer pipelines by the so-called tube I|n|ng nmet hod. According to
this nmethod, a fl exi tube is first VL ed nd i nse nto
the i Ba: Empait,of S ARPLS £ shiiee Sontiariidipie s
di f f er pahzétHiagsker s bet ween which a carrler naterlal preferably
glass fiber material, which is inpregnated with a reactive synt hetic
resin, is placed After the tube has been 10 introduced into the
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wall to be restored. The curin carrled out by exposure to W

radi at Mehod-rAardingda dis M@gna tﬂeatbdﬁ Bibiens ffings pwwdaétand is memted lnto
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synt hebetwaegswhiched cagier netetialp prafotably fRiss ver mzithieall @hke jsest ored,
the external tubular filmof the tube nust conprise or consist of a
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order sewpepipe! tH0syrithelicirasiy bptvaeasiheaivostubalap filtas ABebY tdbeWuREH in
Tubes magde .of cq ventlongparrul ttbl ayer tubular filns, which are used

in sewlfSTdRPEPViEe Srtabledibe 9y the semerpings Inner wallte heviestrred ySal | y
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phOtOI nit contain reactive sy I’l hetic resin
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Owing to thi's, however, it is 6 toverity uni
i npr eghiie musbtompdse ar corsist of a protective iayewwhimhtmeverytatmemwreemmn

b t her gf def
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sa are not opaque, but neverthel ess avoid the effect
at thencwing Bresess alieeexprtsion byiblowing gubes madewfcanventisrale an
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W r adliwihyesctaiigus, W@I%@Y@é@ﬂ@uﬁ:d@rﬁdﬁs@r;ﬁﬂcﬁ%f UV rddiafioRbY 8C4ineé the
achi eved by providing t at |l east contact transparent single |ayer

or nul Phoigiritiaters aentBinsdonie serptive syothetio resthsigan exandbe antivated under

short - wavek

2t 1 el EEtH bl bl rafREOh o A ol R iBhE %
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of at IrﬁaSt one Qrganl c.or inor anlo&/ col ored pi nent or dye absor bi ng
and/ or ek plgpigds H@PTPI%WI’E%S'% PpAgue t‘FtPlﬁWif Mgad of at |east one
organi ¢ or inorgani c conpound absorbing and/or reflecting the W

radi ation. The term "contact transparent” in the context of this

i nvent Qoving $o this croleelvdrpit ienot 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 s_hort-wave!ength visible light.



15 that the filmaccording to the invention is transparent enough to
al | ow V& P0PRBO4DN of uniforminpregndtion of the carri erPGRERIOPYPOSSLS
with the synthetic resin to be cured. This is based on checking the
bri ghtness of the inpregnated carrier material. The contact
transparency is determ ned by the nethod described below in the
exanp! fSyactheldBré 8hBbiedt of B BrdsBRt irvBntids 1€ BRIV a Brolbbh fiftY RidPR
is intended to nmean el ectromaghetic radiation I n a wavel eng range
of froat @8t tontaodiramsparaet hdmevesthelesswasedrda dhdeffecti dillly radjhtion and

t he con e%t of thié i nve t'bgn is intended to nean el ectromagnetic
radi at POATTWRAVSIGRE} Ivéﬂa? 9P&nge of from 400 to 500 nm 25 preferably
frogn 400 to 450 nm The filmaccording to the invention preferably
contains at | east one organic or inorganic colored pignent or at

| east dhis ehjgalis @cbievied drygeniidingy thesall leastezbritacirranispampn singbe layer sirng

Car o A L S AR e Bt A S Bu g Bntn vl
tri phe fyhtEidoadifg 36 T iNveRtioRZQIFEHILiIAG Sit Iéa%it)bﬁéﬂﬁ I BRsediorRIbAKone

metal oxides, transition netal oxides, netal oxide hydrates and

t r ansi eptenaim mpdisied dbemmeplastisolefin bwmaraycopplymero cpmpasingd or ed

o B er e3Pkl Yedst Br Rl o3 T ReL By BT BbSdiatie”
col or edngjoyTEMéctvig shoreWhodleAbBavibidlclights ahe of aticbEOENd BRyBIOYP
conpri si ng- benzi m dazol e derivatives, benzotriazol e derivatives,

1, 4- quinfsganigcompaungdezdsorbingrishehedectingtheddYirediatioes, 9, 10- 5
ant hr aqui none derivatives, phenyl azophenol derivatives, respectively
in the formof the free conmpounds, in the formof tautomers or the

sal t s FhedeimScontabbisassparetiién e yaitest ofithizfiavaition it etehded 8 atear
yejéﬁl ow..i norgani c col gored @\i@gment .or_a yellow inorganic dye is

pr b1 er HALjho filDiageardingihedavention isfenspsipnt @epeh i ajowvenEcatiomof
nmet al i i i b i :
T o IS AT R A Pt Al Bl e
4- E)Ze nid basfmhemnﬂeclﬂn% ﬂﬁ? Enghﬂmpba; mmmmgﬁamtcllfwﬁ@hlgatériap 't('jhe c?ntact
n- (4- phenyl azo) phe [ nol.am ne, nzotriazol es, ,benzi m dazol one,
o ORRDRPSEEN S AT P i BeTHOb eI 33 HbFHarp oe.

benzi m dazol one being nore particularly preferred. 15 The organic or

i norgani ¢ col ored pignent or the organic or inorganic dye preferably
abzbr b hardfmoUnefakdéation” ihthet carded dribishinversticnl is integied ko midam

wavel engt h range. of fram 400 to 500 artircul ferably in
the wapHCERgRL R atigfop o f weeTpiotigan B ot a2t i BAERG of o) abi y
by nore than 90% 20 In a preferred enbodinent, the filmaccording to

the inyvention contains at |east one organic or inorganic compound
sel ect dhefteam"shert-yayeiengdhyisitie ighttdn dhe ointestof thisansénticomisrieteaided to

id t al ' . it t al I d
phospnMed! SefdbRofii&iEton I AWM Bt 7 DS 0B o,
di 2enzpydfariipfent 00 \ausUesn. p- am nobenzoic acid derivati ves,
cinnamc acid derivatives (phenylacrylic 25acid derivatives),

benzi m dazol e derivatives, benzotriazole derivatives,
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, fransition 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
p_articularly preferably selected.



cyanoacryl ates, 1-131-divinylacrylates,

al kyl - W%@AWWSB‘*%Cdl vinyl acryl at es, 143,5- triazine C ONP ROETAEP2002I008845
sterically hindered am nes, respectlvel y in the formof the free
conmpounds, in the form of their tauthners or respectively their salts
of acids or bases as a conpound absorbing and/or reflecting W

o oducl Eprererbicte Siie? R B1OS . BhBrER MBSy oy dlioh) i e
ar omat seleo#eda"romhlae igeoumcymptisingrbetizirhidezoleativaavys, dRthzbe bR Y
am nes suyc N- di substi tuted géﬁhen yl enedi am nes or substituted

(am nofert qb@?l difr@anose ﬂ@”Y?fé’e&r P%Pfﬂhoﬁw&ﬁ'gﬁﬁﬁﬂ:@ﬁwﬁﬁo@n@- _
r b n vide
;¥ Cambraddhhe LS SSER BN 2R anl s REPEEHA b R
t r ansi thednegretmipoardsida tha dorovopimutaiees ortthe datts lobating cgébla%éé'or the
str uct ural, for m%l a% a,t oh u; 103b WD 201010759466 PCDEP2009/ 008845
de solvates preterably the hydrates. 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
10 yellow dye selected from the group comprising 4-phenylazophenol, 2-(2'-
methyl)phenylazo-4-methyiphenol, n-(4-phenylazo)phenyldiethanolamine,
benzotriazoles, benzimidazolone, iron oxide and iron oxide hydrate is particularly

preferred, benzimidazolone being more particularly preferred.

16 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, fransition metat 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.
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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 [east one compound selected from the group comprising

metal and transition metal oxides and compounds of the following general structural
formulae a to u:

o} o o
AN 5 R? OR2
R R1 R't I R RZ
o N/R2 o~
H

H H ’

10 a b c



P NNz rs n U 5 Rl in these respectively stands for one or
more, M 2MYATAIE two, three or four Badicals respectivel JCEEPEOD/OERS45
i ndependently of one another fromthe group conprising hydrogen; OH;
hal ogen; NH2; CN;, C(=0)H, C(0)OH, SOH, 0-C1-10 al kyl, NH(CL.10

al kyl), N(C140 al ky1)2, C1_10 alkyl, -Cl1.10 alkyl-OC1_10 al kyl -
respectively branched or unbranched, saturated or unsatqéated

unsubstituted or substltut ed one d
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10 or nore tinmes with OH, halogen, =0, C(=0)H, C(=0)0H, phenyl, NH2,
C(=0) - B0 230/8T44 , C(=0)-0-Cl. 10 al kyl7, 0-Cl.10 al kyl, O-B¢EBP2069/009945
al kyl, respectively branched or unbranched, saturated or unsaturated;
phenyl, nenthyl, hononenthyl, benzyl, cyclohexyl, respectively
unsubstituted or substituted one or nore tines with CH, hal ogen,
C(=0)H, C(=0)0H, C(=0)-C1.10 al kyl, Q=0)-0- Cﬂ§&p alé 0-C1-10

15al kyl, 0-C(=0)-Cl1_10 al kyl; R2 respectlvel tafds for one or nore,
for exanple two, three or four radicals respectiyvely selected

i ndependently of ong.another fromthe group copprisiky hydrogen, G g
al kyl, respectivel pnghed or unbranched, sa at ed or unsat urat ed,
20 unsubstituted q gbstituted one or nore tilge ith OH, hal ogen,
=0, NH2, C(=0)H & C(=0)-0-C1.10 al kyl,
0-Cl..10 al kyl, 0-C 0) Cl- 10 al kyl , respectivelly branched or

unbr anched, saturﬁ esh Qr unsaturated phenyl, nthyl , hononent hyl ,
benzyl , cyclohexy , re.pectlvely unsubstltuteo|or substituted one or
more times A . ' ER'10 al kyl ,
25C(=0) - 0- al ky¥
respectivel S8 ’
five or six ;dlcals respestivel y se”ected i ndependent |y of
anot her from'the group conprising hydrogen; OH NH2; CN, ( X
C(=0) OH;, =0; SOB8H, 0-C1.10 al kyl’, NH(CL. 10 al kyl), N(Cl.10 al ky1)2,
Cl 10 al kyl, -C1_10 al kyl -@-C140 al kyl -, respectivegly 5 branched or
unbranched, saturated or unsaturated, unsubstituted or substituted
one or nore tines with OH, £ hal ogen, =0, epoxy, NH2,
phenyl,.p(=0)-c,..8 alkyl, g&=0-0 Cl..10—al kyl, 0-C1.0 al kyl,

0-C(=0)-C1_10 al kyl, respectLi Iy branched o unbranched sat ur at ed
nmome yIF\ngE%I cyclohexyl

or unsat urat ed; phengl
respectively unsubs® ed jone or p@-tlnes with CH,

hal ogen, 10C(=0)H, C(=p)O0H; | NH2, C(—i) 01.]-10 al kyl, C(=0)-0-C1.10
al kyl, 0-C1_10 al kyl, kyl[ X stapds for Cl.20 al kyl,
branched or unbran i
substituted one oR ' :
i ndependently of one ggb e~ gr oup conprigi’ng H Hal ogen;

OH, =0; epoxy; NH2; C(EO)H;| C(=0)OH; {CN; q(=0)- 014® al kyl ,
C(=0)-0-C1_10 aIkyI d&01_1l al kyl , @KX—C» Cl..10 Etkyl respectively
branched or unbranched, saturated or unsatu{ated in which case one
or re, for exanple one, two or three C'atons of the Cl1-20-al kyl may
optionally be replaced by one or nore, q& exanple one, two or three
het eroat ons 20 sel ected i ndependently of one another fromthe group
conprising N, 0, S, NHand N(C _E, alkyl); n stands for 0 to 200,
preferably fromO to 100, partlcularly preferably fo& 0 to 20, nore

particularly preferably for 0 to ~\f?
\ X

|
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25 The expressions "Cl. 10 al kyl"™ and "C1_20 alkyl"™ in the context of

t hi s | woed/aTsoeover acyclic, saturated or unsaturated hyprpepidaddossis
radi cal s which nay be branched or unbranched and unsubstituted or
substituted one or nore tines with from1 to 8 or 1 to 20 C at ons,
i.e. Cl110-al kanyl s, C240-al kenyls and C2.10-al kynyl s or

Cl_20-al kanyis, 30 C2 20-al kenyls and C2_20-al kynyls. Here, al kenyls
have at | east one C doubl e bond d al kynyis have at |east one CC
triple bond. The kyl is prefe ly selected fromthe group

conpri sing, nethyl, byl , 2- propyl, n-butyl, isobutyl,
sec.-butyl, tert.-b , isopentyl, neopentyl, 1-hexyl,

n- heptyl, n-octyl, cyl, ethylenyl [(vinyl), xetthinyl,
propenyl (-CH2CH=CH2, - - C(=CH2) - CH3) Nﬁyr\ - CH CECH,
-CC-CH3), butenyl, putinyl, 5pentenyl, pentinylf, | and hexinyl,
hept enyl , heptinyl,j oc and pctinyl. As the onganyc orn inorganic
conpounds absor bi ng{m@nd/ or |[reflepting UV radi atign, IS
particularly preferjabl'e_to/use al |east one conpound fromithe group
conprising zinc oxi[de, tftanium di oxi de, 2-ethoxyet hyl
p- met hoxyci nnamat e, | di et@anol am he p- 10 net hoxyci nnamat e5 octyl

p- met hoxyci nnamat e, | 2- et hyl hexyl | 2- cyano- 3, 3- diphenylacrypate,

pot assi um ci nnamat e, propyl 4-nethoxyci nnanate, anyl 4-

met hoxyci nnamat e, a-cyano-4- nmet hoxyci nnam ¢ acid or the correspondi ng
hexyl ester, cycl ohexyl 4-nethoxycinnannate,.glyceryF'

p- am nobenzoat e, anyl pdinethyl am nobenzoate, ethyl

4-hj s(hydr oxypr opyOaym nobenzoate, octyl p-_ 15 di net hyl am nobenzoat e,
et %oxy Zﬂ%ﬁ]ey af@%%%ﬁ%ﬂ@naﬁmor&ﬂpmog%ufpe?xam@;e iwa, dhneeran faui ne

2y HeRticals RS0 SR AU il londy bPORE ARMLRRIEH uReblth 2t e 2

et hyl hexyl 2-(4-phenyl benzoy onbnne te,
2- hy dr cxoyprsingetdoogere iGidphainger; NHy; CN; C{(=0)H; C(=0)OH; SO3H;2 O-Ci.10

2,4, 6-trianj!ino-(p- - 2- | | -1,3,5-triazine, 2-
phgnyl %JE'M@N#('&%S @%@Wg?é‘fﬁgf-@rﬁ%%c e—?%/ Q&ﬁl@émalgﬂ%é@fnle %yj-, gegpectizely
th Sud - B CEN o) :
Ty b e oD R s et iRt ASEB e byl Oe
hgﬁvﬁ)rre@it mpre gme@tvy*ﬂaﬁlfh rraimgerg gO,EGW-b@(%)@H. yiheeglz Nithe 0¢R0)-C.1q
6y er 2R OOV Sk B 550 2 I QuFO)-Grap alkoberespesiivetgpranched or

(Wi nulisbraBeRed Shtrdiéd br a2t :
2, 4-di -t et~ but’yl - 6 (5 Chl OF o~ fitkd, phenyl, menthy harmomentiwl, bgnz¥hi o 25
3027) , cyrlghmybarspectivehounsubstijutad er gubstiutecbems gi plosa timesivitm OH 1 )

5 ¢ ot (RBEN =GR DENOR, Nr, GO Gt ol nGIER-OF Sty sl o

3020, AlVING-C(303Q39, ERY; _ _
1, 3- bi sKZ-cyano-3', 3' - di phenyl acryl oyDoxyl - 2, 2-bi s{[ (21-cyano3', 3' -di
phenyl acryl oypoxy] net hyl } propane (Uvinul (r) 3030, Winul0 3030 OR)

2- ( 21+ Rorpeeeal e tof pRESLBRERE crerfyB Mybr s eetatirapiceiso
(Wi nuie@patiddly selstidd irdependerklySofbmenanathae frishathe group comprising
hydrogen, Cq.g alkyl, respectively branched or unbranched, saturated or unsaturated,
20 unsubstituted or substituted one or more times with OH, halogen, =0, NH,, C(=O)H;
C(=0)OH; CN; C(=0)-Cy.1p alkyl, C(=0)-0-C.19 alkyl, O-C1.1¢ alkyl, O-C(=0)-C1.1g
alkyl, respectively branched or unbranched, saturated or unsaturated; phenyl,
menthyl, homomenthyl, benzyl, cyclohexyi, respectively unsubstituted or substituted
one or more times with OH, halogen, C(=0)H; C(=0)OH; NHy, C(=0)-Cj.1¢ alkyl,
25  C(=0)-0-C1.qp alkyl, O-Cy.1p alkyl, O-C(=0)-Cy_1¢ alkyl;




(Winul 0 3035), (2-ethylhexyl) 2-cyano-3, 3-di phenylacrylate (UvinulO
3039) , WQ 2Ly 7%5948r ny| - N, N - bi s( 2, 2, 6, 69t et r anet hyl PCT/EP2009/008845
4- pi peridi nyl)-hexanet hyl enedi am ne (Uvinul (r) 4050 H),

bis(2,2,6,6-tetranethyl-4-piperidyl) sebacate (Uvinul0 4077 H,
Wi nul B rwezmelm'kgﬁ@fpx POBEPIV0E, (wss@mple tTwoORyee, four, five or six

e e R
or gani comprisingyafogers GHONAG; QN?b?ﬁ@mycg*@mfbe:@ﬂéb%Hi 0, e aky LV
radiatjon_in a wavel ength rarrlge of from200 to 400 nm particularly

pr ef er Hbl(G1-308kyld MEa-1n@kyerCro alkdn-Gas &@lpi-6-Enabalcybyrespeetivaian

90% ThE i ' t ' ' f t Qi f

0. 05+ 3asshEH T B, Sl PRelpt TSt R B0 EA R B S one

parti cor moke tipreafwit I, Haleger)) <O,tapcXyWNHKy,, gﬁa@e,_@(@j—&q,gamﬁﬁ&@)m-

terms of t%‘? t&t&l wei ght Of"’éh&)fl | m of the 15 conbination of at

| east §meq Pald-t1-or Ak bt @)-unoplerl seeprativebrbrapenedhar upbraassed,
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g

of the total weight of the film of the organic or inorganic
conpound. 25 The filmaccording to the invention is single-layered
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unsubstituted or substituted one or more times with substituents selected

15 independently of one another from the group comprising H; Halogen; OH; =O; epoxy;
NHgz; C(=0)H; C(=0)OH; CN; C(=0)-C1.19 alkyl, C(=0)-0-Cy1p alkyl, O-Cy.1g 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 Cy.p 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, 8, NH and
N(C1.¢ 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.qo alkyl" and "Cqg 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. Cy.qo-alkanyls, Ca.qg-alkenyls and Cp.qp-alkynyls or Cipg-alkanyis,
30 Cyae-alkenyls and Cyao-alkynyls. Here, alkenyls have at least one C-C double bond
and alkynyls have at least one C-C tripie bond.
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25  3027), 2-(2H-benzotriazol-2-yl)-4,6-di-fert-pentylphenol (Uvinul® 3028, Uvinul® 3028
GR), 2-(2H-benzotriazol-2-y1)-4~(1,1 +3,3-tetramethylbutyl)phenol (Uvinul® 3029,
Uvinul® 3029 GR), 1,3-bis[{2'-cyano-3',3'-diphenylacryloyl)oxyl-2,2-bis{[(2'-cyano-
3',3'-diphenyiacryloylhoxy]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-piperidinyi)-hexamethylenediamine (Uvinul®
4050 H), bis(2,2,6,6-tetramethyl-4-piperidyl) sebacate (Uvinul® 4077 H, Uvinul®



15 is distinguished by a high degree of branching of the nol ecul es.
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branching of the nolecule chain; the density may lie in the range of
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one Or.g‘%’%ﬁ"eg&{'?“ﬂ@‘ﬂy)%b?%’f@w’m@ 4%”* ’ cyclic organic acid

anhydr prefrera c anhydride, and thus be
used as the material for an adhesion pronoter layer in a multilayer
filmaccording to the invention. Thus, in a preferred enbodi nent
an adhesi on prgnoter |ayer, ferably containing 25 at |east one

nodi fi ed pol yoliéfin ~.and t he
barrier |ayer.
t her mopl astic f{o
atons, for exanpl

polypropylene ( but yl

ranged between al surface |
efins are intend
-unsaturated ol efi [ car bon
e (PE, in 30part HOPE) ,
ne (PB), polyiso ol

m xtures of at |[east two of said polyners, whith is or are modifi ed
with at | east qne organic aci@l,or;at | east one organic acid
anhydride. A polyethylene or polypropylene nodified with a cyclic
ordgani ¢ acid anhydride, particularly pref erabl y a polyethylene or

pol yprop Iene with maleigc anhyd e red as_a
modi fi ed'y M“{Q ﬁsj The adf¥sion pré }é) %{4 MBI RPY62 GR).
consi sts of a nodi fied polyolefin, which is Sparticularly preferably

grafted with maleic anhydride. In a preferred enbodi nent, each of the
sur f aceh¢ ayganic of irtdngamfnlaomm}.e‘ld ﬁrieferah[gcahsd‘rlmgamﬂor hesfleicte/ Bt riadiatio in

and 153 %@%@aq?ﬁiar%”eﬁa 20 TG Paiticti reraragly SbrBRNG
dejgrri gsh cdde bphqu@ttﬁén bayer. In a preferred enbodi nent, at

| east one of t%e |nterna | ayers of a multilayer filmaccording to
t he invention contains the conbination absor b| ng and/or reflecting

i nor gane tineBPain B R Rgp R Bretorafly SRR dOT BRI A Phoeo,

i nor gammca!@ Quefdrat] Pﬁfrdm mppﬁﬁslm"/oofmdreq;aeran@bré?era%iyefr@mecﬁ qrald y
provided in t e sane |ayer of
wi%, respectively expressed in terms 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 wi%,
particularly preferably from 0.1 fo 3 wt%, expressed in tenms 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.



multilayer filmaccording to the invention, particularly preferably
in an XMaYDETHO4r onoter | ayer. Prefer#bly, each of the adheFEPI09/008845
pronoter |layers of the nmultilayer filnn according to the invention
may contain the conbi nati on absorbing and/or reflecting the harnful
radi at iT6R filwaesosding do die lventiers is gngledayeredoranultitayerstipcefecttly ed

e L o e ST AR R e L S
provided in different layers of a nultilayer filmaccording to the

i nvention. Pref erabl)(, the col ored pignment or the dye is Broyi ded in
at | eadhedie asserding 1o HMainveotiom arefeably cempdses at lsastane baciemiryerd

ey oPRG i AeiorBN afRR IS SRRt i ShasBLyodd BiubbiBERpr bl o

t he | aparderddyar. nul tilayer filmaccording to the invention with the
exception of the barrier layer may contain at |east one organic or
I norgani c col ored pignent or dye. 5 Preferably, the filmaccording to

the in | r e L i [ al

bondi ng 1o NS e (A SRR anol bBpb Gt P, Bofi Y ',
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150 to i ' i ' ! be produced b
any degié%gﬂ %’o’%ﬁ?ﬁ%ﬂ}%ﬁ ﬁ%%l@ f?%?@ygﬁgltg@\t%%%ﬁna}@?yon, gxtrusi on d
or preferably by coextrusion. 15 Sone or even all |ayers of a
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coextrusi on. sone I_ayers of 4a m accor dl ng e I nventl on
ar'td pr tupesiiicedpasapelypmiges maydie eitersdiphatiodicmides hakimg 2-16 carbon

of 5 1 e PR e e riaRting: ERoTr P Salinehadnd ot ceihn
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onto one of the layers of the filmaccording to the invention,
exanpl Baseraigamidss may e diphatie opararsatithdicathaytie atidgdiayingrd 4acarbon

furthe . r ret,o.. As.
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surface l'ayers, and a further layer or further |ayers may be bonded

t her et & eXample e-caprolactam. Polyamiides 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 fo 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 %.



The nultilayer filmaccording to the invention may preferably be

pr oduc®® W0/¢5B846t r usi on, in which cas® a bl own fil m coextPraFEPENI09/008845
nmethod is nore particularly preferred. 5 The filmaccording to the

i nvention may preferably be enbossed and/or stretched. The film
according to the invention may furthernore preferably be printed.
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short-wavel ength visible |ight. The present invention therefore also
pr ovi d@@rﬁ{%@er&%eﬂ"@ffhﬁﬁéopﬁaﬁgﬁ adbunaaivgated olefins sucbras effnylane or

parg i c?llog; }%e multilayer filmaccording to the invention, for the
producti of "of protective filns against the effect of UV radiation
and short-wavel ength visible light. The present invention al so

provi dﬁf the use of a filmaccording to the invention as a protective
filmiAtlegstrae suarae lavergdihe Him gecerdingte thedrvaniiongs preferabhe basedon

. b . Lo fi ) I
e, ot B R bl e gt ARl 3 Bpoifher RIS IS p5dlla-on
and/ or short-wavelength light, of a carrier material packed between

the t tubular filnms and ippregnated with reactive synthetic resin.
Patd i colef BomPePRERRRIYMErS Eheconpxt o thip #ﬁ\@é@@ncﬁrﬁ@ﬁ/@rmqm@stic

i nvent ¢ | act.l f] I Bt f or m of
a doub‘)tgl-s}ﬁi3 gga?%(Pﬁné%‘gtelggﬁﬁ%%ﬁ%@?ﬁ%é%gpeéﬁéa ’ ;;iez(gH@%V\een t he
two fi potyethytenea{iRE.iimpaeimdareidDREdT HBRE), polymrppyleati(P g5 lpbuti/lehe

sewer pipbe restoration cordj to_the tube |lining techni gue. The

oo of TF PRTRABLBNGRR (P0G mitiTe &1 ol Bastiva #hsid pohiray HIpRAroters
r ot ecfy ' | =10 AS ’d@e(# td’@? r
!to ube Ifdnlﬁglgd%i?ytﬂﬁéy?%pggb Hggﬁvlg]fr]]? ggﬂ%ﬁt&? Iﬁggjél)@ t fle(ﬁg?? ec go Lﬁt'g
r adff at isafistinguishasbby adign iegraeeoiachingfof shw nolseules. CHPPEVictérisl te a

l'ight. | hi s way, .fhe phataginitiatat ontained. in the synthetic
resi sl c&egs@m o eé@ﬂﬁ%‘_tg’) which bies \95[3(35&%5_@?%”@6?’: thednglect tChgHn; the
| onger duaigl magmé i 8¢ PAngeofSetiveah (uodlaphoegy BrgRature curing is
prevented and the tube can be stored in the |ofig
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 fo the invention.

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

Modified polyolefins are intended to mean a thermoplastic palymer of an o, -
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



term preferably for at |east one year. Since the filmaccording to

t he i NWER0LEIV5948 furt her nore contact transparent, the verrdT/ERI0DIVSESS
uni forminpregnation of the carrier material with the synthetic resin
to be cured can be carried out straightforwardly, so that the

occur r palyethytengedraqeivpropyiene medified dihemataic pnedride, s prederredias® |

t he prot ive filmaccording to the invention furthernore conprises
a barrﬁﬁﬁﬁﬁﬁbgﬁwé¥ﬁé‘use as a protective filmfor sewer restoration
by the tube lining technique furthernore prevents a barrier effect
agai nst_ possi ble drying of the resin and entry of substances such as

nononef Be@dhesioReramter layen prieratly sansists of gmaditiespeiyolefinewhich is
can { oPEEHRL TS AR Geadl SpL el oMM oSt bty ruily

conprehensively, to the carrier material preferably by heat sealing,
which increases the stability of the system Furthernore, the ]
pr ot echy @ @rafered srehpdimegt.taschief the seHare lvesy obiheompiiilayes dilm @ccording

15r oof 4 : I ' L\, | s.ext ernal
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for spewspelgmes, and isirogovctivahesondsi fodbledgirmer laptevina, prdhisudividesusiesd,
fo1r sevxﬁr restoratjon according to the tube lining technique should

20! G dvarthesied REPPotEs 8¥aTse not only a protective filmaccording to
the invention as an externally lying protective filmin order to
protect the carrier material, which is used for the sewer restoration
and i sin aprefgrratemnbediment,sstriedsitdne ofehé inteng ayeds bbabeultilayedfiinbut

al so a preferagbly transparent .plastic filmas an . nternally lyin
Fubul PSR e RO Rt s e pambinaliod atyrvics SpHBr siTading the
rest or gy hSi ' i : [ Wy y
St or ag TG iR, Con GG of B et DR S 8 o gan G ol pipr R o
sttesseaye dodiahipdshookiaiganit arlikorganiercanggawndat i on tube, particularly
during expansion by blowing in the sewer system the preceding
transport and the preceding storage, but also after curing of the

pl ast i ThdQoHopieh@d of tﬁetdwniﬁﬁéﬂtjr%ré?k@éﬂaﬁly Brovidedthithe séﬁ@lﬁ?@ﬁ o8

pi pe can be renoved therefromw thout rippi'ng or tearing. barrier
agai nsmullilgyerdileracceeding §¢ the inventiagapariculady preferably imamedbesioor

other o omoter 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 inarganic compound.
25

In another preferred embodiment, the components of the combination are provided in
different fayers of a multilayer film according fo 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.



i npregnation material and transmts enough WV radiation for curing in
the sef¥Q2030BB%% |t was therefore anth her object of the PCHER2D/008845
invention to provide a sewer pipe restoration system which not only
prevents the effect of UV rays and short-wavel ength visible fight
before it is used, but also avoids the problens arising when handling
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| yi ng lar fil ich,.is transnpssjve, preferaply transparent at
| east %eggﬁ'%\/{q,%ggﬁgﬁt})%ng l?é’eﬁé?fgteé'ﬁbl}’ %Tg‘ylf?st“ﬁﬁ IWBFile. The
internally lying tubular filmis preferably not shrinkable. 20 The
tube preferably conprises an externally lying tubular filmas a
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glass 25 fibers, fleeces and/or nonwoven textile fabrics, preferably
i npregnated with a,|3- unsaturated pol yester resins and unsaturated
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foged by the plastic and the carrier material. n"order to satisfy
thelr

equi rements of the problemfree handling of the internal tubular
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film isage béboraiBd/by sathusioh] inlparticutar by efoven fist EkPlisibR R /orBlefiRhabl y
an oxygen barr.i er l@ﬁer’ vvat,e[\r vapor barrier |ayer and/or oil barrier
| ayer , RPN dN DR blayp figrcapinupionandieeiiaiimmeextrugionhe

i npregnated carrier material does not bond permanently, for exanple
by tunmescence and curing, to the liquid inpregnation material to be
cudled, Ifisome layershef afiim betdrdingetsi the invantiooward prodiredsemstatdby one of
remai ng. _renmovabl &O%t out . tearing. The barrier layer is preferably

e

based OVedLE hra remetmayhe apRjiag fopexamele as a
pr oducthwie® in tHEEf OB &7 £ j tecti :
L o il M aP e el prihfanch, o SRrbIRIREa sfiien
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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

tayer 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.



15preferably carries a further plastic |ayer on each of its surfaces,
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to be cured nust not be affected by the inpregnation liquid either in
nical properties or in terns of its renovability.
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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
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packaging material.

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

20 advantageously comprise not only a protective film according fo the invention as an
externally lying protective film in order fo 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
propertties 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
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handling it during 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 lying tubular film corresponds fo 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 o, -
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
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directly in the follow ng order. subsequent % data represent w %
25 Layer 1 (95 pm): LDPE and S|Iver color batch Layer 2 (9 pm: 100%
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conpoufrimuekibeseier dpsiosationesyséemi angoing émm ingantion, particularly
10  preferably on at least one polyamide, ethylene/viny! alcohol copolymer, polyvinyl

alcohol, acyglic olefin copolymer, polyvinylidene chloride, more particularly preferably
on at least one polyamide.

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

15 preferably carries a further plastic l[ayer 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,B-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 surfaqe 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 [ayer.
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has a ihagetlori:hi ckness of 170 pm and was produced by blown film
coextrusion and by tube adhesive bonding. Layers 1-9 respectively
adj oin one another directly in the fol I ow ng order. subsequent %
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498E Layer 7 (30 pm: 100% PA Layer 8 (6 pm:100% Adnmer NF 498E Layer

9 (29 pMer 1) bazdil\drFGrafted IOPAERRE 28 an adhesion promoter layer

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
multilayerfilm 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 pum, preferably 120 — 300 um,
more particularly preferably 150 — 250 um, and is distinguished by cutstanding

mechanical values.
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exposed to sunlight for an indefinite length of tinme w thout curing.
The multilayer films of Comparative Examples 1 to 3 and Example 1 respectively
consist of 5 layers, have a layer thickness of 200 ym 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 wit%.

Comparative Example 1 (colorless transparent film):

25 Layer1 (65 um): 100% LDPE
Layer 2 (20 pm): 100% Admer NF 498E
Layer 3 (30 pm): 100% PA
Layer 4 (20 um): 100% Admer NF 498E
Layer 5 (65 um): 100% LDPE

30



WO 2010/ 07594627PCDEP2009/ 008845 Measurenent results: Exanple _
Tr ansnE20890T584%) at wavel engt hs Cont 28ct transparency [ Ver&i/ERI09/003845
time of the resin in the film 300/350138014001430 and due to 450

nm sunlight
Con?parative Exampie 2 (colorless film containing at least one compound absorbing

and/or reflecting UV radiation):

Layer 1 (65 pm): 100% LDPE
S5 Layer 2 (20 pm): 97% Admer NF 498E and 3% Batch 1
Layer 3 (30 ym): 100% PA
Layer 4 (20 pm): 97% Admer NF 498E and.3% Batch 1
Layer 5 (65 um): 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 ym): 97% LDPE and 3% Batch 2
Layer 2 (20 pym): 100% Admer NF 498E

15 Layer 3 (30 pm): 100% PA
Layer 4 (20 um): 100% Admer NF 498E
Layer 5 (65 um): 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 pm): 100% Admer NF 498E
Layer 3 (26 pm): 100% PA
Layer 4 (8 pm): 100% Admer NF 498E

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

Layer 1 (685 um): 97% LDPE and 3% Batch 2

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

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

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):

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 wit%.

Layer 1 (29 um):  97.5% L.DPE and 2.5% Batch 2

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

Layer3 (30 um).  100% PA

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

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

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

Layer 7 (30 um):  100% PA

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

Layer 9 (28 pm):  97.5% LDPE and 2.5% Baich 2
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Conp. 12.31/20.63/3.25/2.25/1.32/ 2 14 min Exanple 3 0.92
VOX10/076946142/ 1. 63/ 1. 43/ 6 25 d&/s Exanple 4 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

Layer 2 (15 um): 100 % Admer QP 520 E

Layer 3 (40 um): Durethan C 38 F (copolyamide)

Layer 4 (15 ym): Admer NF 498 E (adhesion promoter)

Layer 5 (65 um): mixture of LDPE/ LLDPE 70:30

Comparative example 5 (colorlessftransparent film)

This multilayer film having the layer sequence indicated below and a total layer
thickness of 200 um was produced by blown film coextrusion,

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

Determination methods:

Deiermination 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
the text lying underneath is assessed using a scoring system: -
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Exanpl e 1 0.22/0.33/0.043/0.037/ 2 No curing 0.032/0.066

af t er WORSH/HS48xanpl e 2 0.026/0. 0181%. 021/ 0. 043/ 3 No CRUTALP2009/008845
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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 fim. 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 discemible. 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
obsc_ures the text (almost) completely. There is no longer any contact transparency.

The contact fransparency 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 pm. In Comparative Example 4, the layer thickness of the
film is 230 um. 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 opaqgue.

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 shori-
wavelength visible light, the resin can be exposed to sunlight for an indefinite length
of time-without curing.
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immediate curing of the resin takes place under the effect of UV-Vis radiation. There
is & 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

10

15

20

cured in the range of from 300 to 450 nm.

Comparative Example 2 shows that a cerfain 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 fiim lies below 1.1% up to 380 nm.
Nevertheless, curing of the resin by short-wavelength visible fight 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.




15 order to achieve a protective effect against UV-Vis radiation, so
that t RO 1Y H4oes not cure in the c¥itical wavel ength rREREPHO/6GS84R
300 to 450 nm The filmhas a significantly increased protective

effect _against WW-Vis radjation in relation to the previous exenplary
enbodi FeRRaTaN Example s demaonginaieiha Aicegtain bradedtivel fungiéor isuietation ter

th -v - : | Qht . . ]

e DoCeRiitalife ERaRBle #SERNRBARTE of theiti B kisliit igR B8YSHa GiblP ahg
film ohrrampl ?treaad:mev&f(bm]eaddid?n gbat %mgﬂgn@!w&!ldm c@)lo;r‘@%I bidritmﬁhttaﬁﬂs_orbi_ng
extent, r exa e, ass, tiber fapric Inpregnatea wmth resin Is
g Aot G RE ARTAYS 870t ViSblegichir ines SN aneTBisieBdie SO %
gl \ . . \ e ok

LD, TRORANG0 hMAsd At NARRNGIERS! oG B regntyl OVIBH B ! 2 e
sui t abwavelengths didess them 38 ondstilitakes plaeei beoaote dte Ganamisisrebéiyig

o slsHR s ARyl b dnbodndisedg e
absor bpighgrdhereforS SBChsNGicidMt. Bl Sdhtas: ﬁé}ﬁ’sﬁer‘\ﬁth%ﬁgwﬁ%%
elength visiblelig

pi gnent absorbi ng and/or reflecting short-wa
can t heeducedssesewhat ingelatidode Copaparative Exampde It yowing ietienaddition of a

t S £t staorage in the sun,for 3 ths. The values for the
tﬁsnﬁé@f@ﬂ%&’ g{ea?%%ggﬂr%g%oar?lﬁ%ynlsohg‘%eyﬁr,gﬁ e¥GRlgBtof from 300 to
450 nm The contact transparency of the filns according to the

i nvention, which is still outstanding, should be enphasized in
part i clonoarativeg Exampie 4 phowsta s whichmalomger has ubatact franspareonyethe

t t ' s ' t t til fil

hocor aftansgalehbs obifi€ i 118l uidh. Fod, GREIRRRBRed i HA s Ahote i pave.
an i nt br i tasd, ¥ siyet Whgkaf pifiment e éd%i@d?ihl%ﬁhigﬁ%bﬁ&éﬁtiré’tfbrﬁbb%érﬂlm in
according to the invention, carrier material 10 to be cured was

aph? i eBrdsH ta ashisws a Prtertivesiiast rgaingt by isgadistion, so thatthe ssain doelsm

accor dj ; : | L) C L. 0g-t.0 arative

xanpl ORI IS HRENGh Rlveforlh FandB By LD ThE BRI € o

Conpar sighifieafityindreasetbsrobzciive eifdchagamstul/-Yig rhbtibaye frelafiorty il

m xture or polyamde with the carrier material to be cured, and

su bsqu'@Yi‘?‘i}% @%%r@glaw eMbOgimenis: 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 fo 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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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 fitm, however, was permanently bonded to the carrier material at some
positions so that tearing of the film took place at such positions.

20
This risk of too intensive a bond of the polyamide layer of the multitayer 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

25 internally lying multilayer film in tubular form in a sewer restoration system according
{o the invention.
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or a yellow dye 'sel ect
or copolymer, comprising a combination of at least one organic or inorganic

colored pigment or dye absorbing and/or reflecting short-wavelength visible
15 light, and of at least one organic or inorganic compound absorbing and/or
reflecting the UV radiation.

2. The sewer pipe restoration system as claimed in claim 1, characterized in that
the internal multilayer tubular film comprises a layer a) of at least one
20 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
b), a barrier layer ¢) based on polyamide, a further adhesion promoter layer d)
and a layer e) based on at least one olefin homo- or copolymer.,

25 3. The sewer pipe restoration system as claimed in claim 1 or 2, characterized in
‘that the organic or inorganic colored pigment or the dye absorbs and/or
reflects short-wavelength visible light, preferably by more than 90%.

4. The sewer pipe restoration system as claimed in one of the preceding claims,
30 characterized in that the organic or inorganic colored pigment or the dye
absorbs and/or reflects light in the wavelength range of from 400 to 500 nm.

3. The sewer pipe restoration system as claimed in one of the preceding claims,
characterized in that at least one colored pigment selected from the group
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15 characterized In that at least one compound selected from the group
comprising metal oxides, transition metal oxides, metal oxide hydrates,
transition metal oxide hydrates, benzophenones, anthranilates, salicylates,
dibenzoylmethane derivatives, p-aminobenzoic acid derivatives, cinnamic acid
derivatives (phenylacrylic acid derivatives), cyanoacrylates, benzimidazole
20 derivatives, benzotriazole derivatives, -8°-divinylacrylates, alkyl-a-cyano-g-B'-
divinylacrylates, 1,3,5-trlazine compounds and sterically hindered amines is

provided as the UV radiation absorbing and/or reflecting compound.

8. The sewer pipe restoration system as claimed in one of the preceding claims,
25 characterized in that at least one compound selected from the group
comprising zinc oxide, titanium dioxide, 2-ethoxy-ethyl p-methoxycinnamate,
diethanolamine p-methoxycinnamate, octyl p-methoxycinnamate, 2-ethylhexyl
2-cyano-3,3-diphenylacrylate, potassium cinnamate, propyl 4-
methoxycinnamate, amyl 4-methoxycinnamate, a-cyano-4-methoxycinnamic
30 acid or the corresponding hexy! ester, cyclohexyl 4-methoxycinnamate,
glyceryl p-aminobenzoate, amyl p-dimethylaminobenzoate, ethyl 4-
bis(hydroxypropyl)amincbenzoate, octyl-p-dimethylaminobenzoate,
ethoxylated 4-aminobenzoic acid, octyl salicylate, tristhanoclamine salicylate,
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20
9. The sewer pipe restoration system as claimed in one of the preceding claims,
characterized in that from 0.05 to 20, preferably from 0.1 to 5 wit%, particularly
preferably from 0.1 to 2 wi%, of the combination is provided, expressed in
terms of the total weight of the film.
25

10.The sewer pipe restoration system as claimed in one of the preceding claims,
characterized in that the film is multilayered.
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14. The sewer pipe restoration system as claimed in one of the preceding claims,
15 characterized in that the film comprises at ieast one barrier layer, preferably an
oxygen barrier layer, water vapor barrier layer or oil barrier ayer.

15. The sewer pipe restoration system as claimed in one of the preceding claims,
characterized in that the film comprises at least one batrier layer which is
20 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 said polymers.

16. The sewer pipe restoration system as claimed in one of the preceding claims,
25 characterized in that at least one surface layer of the film.is based on an olefin
homo- or copolymer.

17. The sewer pipe restoration system as claimed in claim 16, characterized in
that the film comprises at least one barrier layer and an adhesion promoter
30 layer is arranged between the surface layer and the barrier layer of the film.

18. The sewer pipe restoration system as claimed in claim 17; characterized in
that the adhesion promoter fayer consists of a modified polyolefin.
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I nternational Application No. PCT/EP2009/008845 3411UH0003- WO (WO
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15characterized in that the col ored pignent absorbing and/ or
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that each of the adhesion promoter layers contains the combination, preferably

at least the UV radiation absorbing and/or reflecting compound.

22. The sewer pipe restoration system as claimed in one of the preceding claims,
15 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 barrier layer of the multilayer film.

23. The sewer pipe restoration system as claimed in one of the preceding claims,
20 characterized in that the film is arranged symmetrically in relation to a central
bonding layer, preferably an adhesive layer.

24. The sewer pipe restoration system as claimed in one of the preceding claims,
characterized in that each component of the combination is stable at
25 temperatures of up to 300°C.

25, The sewer pipe restoration system as claimed in one of the preceding claims,
characterized in that the film can be obtained by coexirusion, preferably by
blown film coexirusion.
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26. The use of an at least contact transparent, single layer or multilayer film
absorbing and/or reflecting UV radiation and short-wavelength visible light,
comprising at least one layer based on at least one optionally modified
thermoplastic olefin homo- or copolymer, comprising a combination of at least



23. The sewer pipe restoration systemas clainmed in one of the

pr ec edinigynationalfppli@beise. RETEPRGORA04845 t B&t the fil mis arrangeriHos03-wo
symet (weabloorsdley €l ation to a central bonding layer, preferably an
adhesi ve | ayer. 24. The sewer pipe restoration systemas clai ned
in one of the preceding clains, characterized in that each conponent
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cl ai ms, chashottevavedehdth visileie light drid of tasasteorpiaeRRbMMorganic
coext rusion, refeéiﬁk%ﬁg%&blomn filmcoextrusion. 30 26. The use of

an at |east @ pador reflegfing tha\dy radiatien esicagretedtive film in
absorbing a I : At - th visible
ot comy i ou Gy e iing LBt A8t Yble:WBNed AR G
nmodb fi ed t heuring)| iniiatad by &M radmation and/oe shoftywmelereemighis bhg réactive
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No.
PCT/ EP2009/ S¥B2HC 583RG6 QB DeLemiemsd 25§ Rfeenal tyuaciies, in
i norganic ¢ ref § :
Shor - vewel Sane P PIDte e RISBLIR S 1 RE 166 B4 iehyjaue for
i nor gani c ceayeupipeaiestorbiioy and/ or reflecting the UV radiation as a
protective filmin the formof an externally lying tubular filmof a
doubl e-wal | ed tube to avoid curing, initiated by UV radiation and/ or
short-wavel ength light, of a reactive synthetic resin packed between
the external and internal twubular filns, in particular as a
protective filmin tubular formfor the tube Iining technique for
sewer pipe restoration.



