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WD 2004/ 011563 PCT/ DK2003/ 000499 METHOD OF TREATI NG A

SURFACE, CQOATI NG COMPCSI TI ONS AND USE THEREOF AND
weWIRDs6URFACES OBTAI NABLE BY THE USE 1. BACKEBROIDKRZD0GH00499

THE I NVENTION 5 The present invention relates to a

nmet hod of treating exposed surfaces, e.g. for use in

protection treatnent of e.g. nonunents, buildings and

COME ROV DFOTREAMNIPASSURERE S CORTUNE ORAPCHITIONS AND

steel, al um nium _sand- _stone, narble, g\r anite, slate,

c elhSl THERE OF ANRIGOAZEDSHRIACKES (QREAINABLE BY GHE USE
fibre glass-reinforced materials, and wood, as well as
public and private transportation vehicles Iike

bug SBACKGROWUNDIOPIMHEYNVENTIONand road and traffic
signs, against graffiti and/or pollution, but also for

use in anti-fouling treat- nent of ship hulls, and

ex f: : ' :

e RREGfoa G ERUBERL & RAnbR BRI B Uiflacos, o
t héort esen mgpm‘téd;ttdﬁ' tnmansntaof/ alg- mmmradntsalhsmidr@s and con-

dr awi ttering,or other n&{]g {/orms nia .
supiy “S PYiRg BEnyIeSUrRS hal &dad glupipjuep, sand-
e”¥!dn‘é”'ﬂﬁ‘é\b% drafie, %lé@néeﬁ%n‘f‘hﬁ% r%l'rﬁ’ol‘c'é'ézl‘i‘t?éjr1‘%int Bricks, tiles,

protect the énvironment agal nst pollution from L
vvaﬁbl@ gmseremumedomamrwmcmd wandyeas welloés dnnndjsuarsi private

colBRSRERasteeiRp 41 BusBEr. etas drlenp: «anghioad and traffic
POkigAkI QQaM%h gPATRE an@lr- ponga@ﬁ egutdxsBabl wskaA emtlLﬂounng treat-
continue to cause pro- blens. 25 Thus, it is desired

t oMsnévairghip diuliat Bbe @fpoaﬂ@/&wfacgmkéamble b¥pbsi methexd, and
maﬁ&@tﬁ&% onbustion products, in particular snog; to
prevent tormation of reaction products fornmed by i.a.
acid rains, sul phur oxides, and nitrogen oxides; and

to prow de %sy repoval of graffiti paintings on such
sufp | in the Specitication and Claims, the term "graffiti" means any un-

wanted palntmg, drawing, lettering or other marking formed on a surface.

Although many countries have adopted strict environmental regulations
which are intended to protect the environment against pollution from i.a.
waste and combustion products, formation of deposits on and corrosion of
surfaces of buildings, construction materials, public and private trans-
portation vehicles, etc., caused by pollution still continue to cause pro-

blems.

Thus, it is desired to prevent formation of and/or remove such deposits of
waste and combustion products, in particular smog; to prevent formation of
reaction products formed by i.a. acid rains, sulphur oxides, and nitrogen

oxides; and to provide easy removal of graffiti paintings on such surfaces.
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30 WD 2004/ 011563 PCT/ DK2003/ 000499 2 d eani ng of
such surfaces to renove pol lution deposits, including

w@e@hPitse3 often requires application of hi ghPQT/BESWBEH00499

sand bl asting treatnents or %reat ment with hot steam
or aggressive and hazardous chem cal cleaning agents.
Al so, follow ng such cleaning treatnment the surfaces

OfGIQQnIHQVSF 5Qctp sBfabey tdeEmbeB8 PeNuaEn (ﬁﬁbsﬂﬁgind‘{ﬂim@ ryraffit,

new Surface treatments or paintings

r effiein eefuiisniapalicatioanof -Highrpreagure e%n@brbdasimgstreptments or
e ol SR DR RP it e e cearv

a%%h‘?@%@oofollo%d EGEH BRAhINY trBadggitehel safaed often have to
hazar dous chem cal” cl eani ng agents, often fol | owed

afiys! fusther senaatedvanseanilicatien ah BEWrSUriRGE; tFRptRIeaE o pglﬁtmgs

par anti-fouling products, new very strict
%‘%f’gtﬁgéwﬁg‘@ comng into force in several countries

|n order to prevent use of biocides, TBT, and 15

heavy netals, which are presentl pollut t he ter
erinemnant-foves reegnant siesiv Tullepauies fBbeEhRRing and
t [ S

caRiet. SRpUABR ORERRRES L Rrqire M PRURGS Loptments or
artnbatawm withr aggessive2hd hgzandpﬁaaﬂr@rmtabqleadingg@gents often
con ion materials c _and,, pr

© Tafiewed bahsiicotn B S BaipSs BRACH IS agpaieny

| ess conplicated cleaning nethods are required to

renmove pollution or fouling deposits; and whereby

appl particulan fof aeh-\fdJlultDIln@r@dap’(Sy nmaeabatglcéM$I§tlon is coming

tion and r
23“%1@”5‘? th Svere BBlteh B B PrBYQi RS (b BRHE FBT, and
é\?ﬁm@t}élé Uivhh, areesresently pemitiier theowafdri drivironment. There-
antl ouling, bird droppings etc. by providin
meoradheavy effers ihayebeandenqite wrQV@@aﬂPW@OE@?PBH& htisfpuling
angoé{m ale the sheet for a

Consequently, there is a need for an improved method and means for treat-
ing surfaces of buildings, construction materials, public and private
transportation vehicles, ship hulls, etc., whereby less complicated cleaning
methods are required to remove pollution or fouling deposits; and whereby
application of environmentally hazardous agents, renovation and repainting

can be avoided or reduced.

The present invention also relates to protection against pollution, wear by
weather, graffiti, anti-fouling, bird droppings etc. by providing a method of
treating a sheet with a coating composition and using the sheet for a
protecting purpose. This can be accomplished either by treating a sheet

with said method and thereby applying the sheet to the surface to be pro-
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protecting purpose. This can be acconplished either by
treating a sheet 30 with said nethod and thereby

wapphpirseg t he sheet to the surface to be pro VEIT/DK2003/000499

2004/ 011563 PCT/ DK2003/ 000499, 3 tected or by treating

a sheet already applied to the surface to be protected
with said nmethod. Sheets made of polynmer naterials are
US{%@téd‘oFBWre%?ﬂH@Cé §hé’¢§t éth%d%/VﬁdpﬂedﬁoQﬁké durfRet1® be protected
di spl ay graphi cs on buses, bs,” and buil di ngs. The

sheith saigl imethatbet r equi rerrents of durability,

resi stance and protection. The sheets may al so be for

i ndoor use. Several types of sheets exist on the

megkeétsfade T porage nimaiilored u@@anﬁ&ﬁanyataspéa%eﬁtth@revery-
and advertising, etc. These sheets are often

| af@ydifectp ﬂtsptamgfapévécsfaom iDHEES, @ab%cﬁi&bv@im%eTh%ﬁhegts will
fi Bt %Lﬁ{bn]rgngsscéfraLﬁ'ggiﬁ&h%&&an&g %nﬂ%r@fecﬁl%f fm@ sheets may

Al SO, exi urpose

suslsadss forsndbomgsé. h@e\ferrahtypefs cd sbmetsnl engt oni thdowarket for the
road signs, rpaul i ns, Elervvater t.ures,

shakeye- g}e@tlgptga RUBPRKRS of pyofagdion an \{q sing etc. :angée sheets
prQlteeé‘rlttér?%rﬁﬁ‘l?&@df_ﬁbéc&%ghé@%tlfﬁ%marYV‘aHHeﬁvé ér"é{hd a film, which

conposi ti on sent I nvention further rel ates’
toﬂlm wenkii texf tmmmmgumma%lsng sheets exetsytdrethenpurpose of

t. I t f t | ef
t PRRLFEED SRS B 80 thA 15 o BRI R0 MBI dhad sians,
COfmbééairf?sg Lﬁ\@@h}véﬂe‘?%tr%fct@eﬁ’Ul'lb{é’éeeéhé’ets\f@’é agérs@bf&«d td Bhe in-
aliquid to the sheet foll owed by an evaporating of

t heentiangefi proteating swtaces rbaatteraément withra peatingecamposition.
particles into a coal escing state 20 and all owi ng the
wax particles to provide a continuous coating of the

shgpé r@é@wt&hb@ﬁﬁdﬁgﬂﬂh\%r eglatdsnd 4 meathogs of applying a o@atlng of a
pr ot ect ive coatin REVI EW OF PRI OR ART 25 PROTECT

I ON
AckpInglefiorugr-forp shget.PUle enpligrtianfithe polyplefBLwextadhe sheet
gr
0PIy A PRI ki BRPDKiRg Ay BaEREL B povlemn
t wvakyquspentieddata tiguid to the sheet followed by an evaporating of the
liquid and a heat treatment to bring the wax particles into a coalescing state
and allowing the wax particles to provide a continuous coating of the sheet

and allowing the coating to consolidate to a protective coating.

REVIEW OF PRIOR ART

PROTECTION AGAINST GRAFFITI AND POLLUTION

A method to counteract graffiti problems is to apply a protective coating
onto a surface to protect it.

There are basically two types of coating.



10

15

20

25

30

WO 2004/ 011563 PCT/ DK2003/ 000499 4 The first type is
a so-called "sacrificial coating" that prevents the

W e@adt1sed ssi on of graffiti through the coati NnBCEDE2003/000499

all ows renoval of the graffiti However, by the
removal process not only the graffiti but also the
coating is renoved, so that the protective coating

MUFhe birst e lis el saldaflbd reEBNfdialofoating” hibiag rpﬁté\ﬁertts the trans-
The second type is a so-called "permanent coatin

t hetissiervangr@fiith hropgh ibai c‘mtm and @llamsi remeyal ongWe graffiti.

theGRALE N, Je%@a&ﬁﬁc‘é@% Rt oh th%@'%?‘ﬂtf but alé’o‘ﬂwe 2 coating is

forrrsas’rong bo e suriace oW ng
of rérheveyt,add thdt thd Qrovetiveutosttmpwalst bl rtdapph@@bﬂeg refaBval of
4241141ﬁr elates to a nethod for protecting surfaces

b permanent |y marked by graffiti which
conprises coating the surface to be protected with a
renovabl e sacrificial coating conposition consisting
15Thessetoral ltypefisfa csu-dﬁ]ledo“;ﬂ%dnenhed:@hgbfthat prevents the

el 8 ol WS, B SEralid BBl pram
angné&ohﬁs%@%r@ﬁ?%rﬂﬁmtﬁqm SRTHREEAIoWIRg r@%dﬁé‘?rof the graffm
havi ng been neutralized with sodi um hydroxid

powitbeutiarng\al ok thiecoatingni xt ures  t her eof, from 0to
15% of a potassiumor sodiumsalt of an adduct of
mal ei ¢ 20 anhydri de and a m xed al pha ol efin having

chaish 42nguhts relbte®oe 4 ety f@arm@tecmhgrrsurfé@mfﬁbmbemg
2% of a coal esm&g sol vent selected fromthe

ou
coﬁgrra@n%t Yofnaiked Y| #atitigyvich cqm%'@%yoaf@igwg]e surface to be
e \ I
5 K80 S5 PR Y R T ity consisin
andssent)ailyrca‘Sfrdbﬂmei@mé 3586 byoweight 45% bylyneerghaving a monomer
wat er tjon h VI 25 an MFT, of | t han,
S00entenh 0 2 Iehr 0¥ by MRS BenPms 1800SR oweignt soft
anﬁwd?‘)on{i’éﬂ %WH "5 tt5e303’/6‘ct5y Wéi%lﬂ' aElGaﬁio'Pl%rﬁé? Wy - polymer having
However, I's coating requir cl eani ng sol uti ons
r ehegr netutrallzed svithusadiem hﬁjmxuaeootassw 4gydiaxdde, t¢ram|xtures
t hf:ﬁe‘r’lrggll 'fr%?rt\ 'o°t8 fg% ?a po ggs‘uﬁm or sodlum salt of an adduct of maleic
anhydride and a mixed alpha olefin having chain lengths of more than 30
carbon atoms, from 0 to 2% of a coalescing solvent selected from the group
consisting of diethylene glycol monoethyl ether, diethylene glycol monobutyl
ethyl and mixtures thereof; from 0 to 3% of defoamers, levelling agents, and
mixtures thereof; and 90 to 45% by weight of water; the composition having
an MFT of less than 30 °C and a pH within the range of from 7.0 to 10.0;
and b) allowing the sacrificial coating to dry. However, this coating requires

cleaning solutions to remove it.

It is further mentioned in US 4241141 that the application of the sacrificial
coating can be carried out using any suitable application technique in-

cluding brushing, wiping, rolling or spraying, where after the coating is
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30 coating can be carried out using any suitable
application technique in- cluding brushing, w ping,

WO edotionfedr sprayi ng, where after the coating PGT/IK2003/000499

2004/ 011563 PCT/ DK2003/ 000499 - 5 allowed to dry or
cure until it is dry to the touch. The drying step
generally requires fromabout 10 to about 30 m nutes

al hiRewad 16 ey o Culd Mnfill it é‘FWto th@ tBa8RI Phe d'r;b gfs@egp generally

surface is heated to drive off the water.
di Eguessiremabnast 1Detnmte30amnutgs &ithpugh sbartengry time may

coRepEBFhIF ing Bt BHRed B APt Ao %ona”

guns, and conbi nations thereof, and (b) water. The
menber é%ls present in an armunt from5%to _80% by
weH§ne38fB4 disclpges anatharremavebla alloraffil 6eatiag comprised of

4
g{ g%)fe? lerRB& ! 4 ée%ct@&‘ fdns thd g%gpg?%éé%Aan{/\ﬁ%% ;Sodium silicate,

I~ coat i mat eri al
apposiresiahd gUhEs audfcauémmstlorrsttbereof,emdaob)b/yatehe
graffiti barrier and can be renoved by power washi ng
the anti-graffiti coating with the graffiti fromthe

SutrhaGRember Té‘ﬁs gﬁé‘@ém"iﬁ%ﬁ' AAolft ﬁbﬁlf ﬁ“oat*él 0% a% iévgfbht and in

out using wat er a tenperature €
123n wmoumt eftaolive tpfarss argaraﬁmebareer ohams%ﬂbepm whigh the anti-

nedat 3PytidhRldid s S0Rle At et A3RE bife direps ig inter-

r eB@M@B' By €8 igrafiti WHRES bhil art pefrémdvaid By Powddt washing the
tecting concrete, granite, marble, painted surfaces,

et anti-oraf§thcgating With the gngyiiti &iony the sufrge. 10 to 50
wei ght percent of an oxidized | ow nol ecul ar wei ght
pol y- ethyl ene wax having an acid nunber of 10 to 40,

a Bheqddvi/@ wadting e pedferatily \casians bty usingSatep a2 Ftensptrature
at 125 C., and a RBSP of 90 to 130 C, b) about 10 to

sowithingthe famgect0-894 SFpandia Pressuse BErRAtAGthankS® psi. A fresh

30 )

r P ordy Sopad o o8 reRBRId, 38, IhePd BEHE e R E Snce.
to 75 wei ght percent hard nononer, 20 to 70 wei ght
per%ent 8oft . -

US 5750269 relates to a removable coating composition useful for pro-
tecting concrete, granite, marble, painted surfaces, etc., from graffiti

comprising

a) about 10 to 50 weight percent of an oxidized low molecular weight poly-
ethylene wax having an acid number of 10 to 40, a Brookfield Thermosel
viscosity of 50 to 2500 cP at 125 °C., and a RBSP of 90 to 130 °C,

b) about 10 to 80 weight percent of a paraffin wax having a RBSP of 30 to
75 °C, and

c) about 10 to 80 weight percent of a thermoplastic acrylic copolymer con-
taining 15 to 75 weight percent hard monomer, 20 to 70 weight percent soft
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WD 2004/ 011563 PCT/ DK2003/ 000499 6 nononer, and 0 to
30 wei ght percent acid nononer. According to a

wee@hetrsesl enbodi ment this conposition is furtP€r/DK2003/000499

conprising water such that t solids a), b), and c)
are in an aqueous enulsion at total 5 solids
concentration of about 5 to 50 weight percent. US

57HBABMerehd 830 80Sfeiyht PerReAESSE rAdngmet.ecting a
structure by applying an antigraffitic coating to the

surface of a structure conprising applying the _
< u,gﬁ\,[(gorﬁﬁg;f]fgoé] ﬁpefgrqg& %gﬁbé:cﬂﬁ]teh{] thi§ %Uﬁfb%%&ftogqﬁ tefl?rrél\si/%‘ &bmprising

Walyater lebhltBamthetsahdeGh)J ), ldﬁdﬁ:'/)&ﬁéﬁlﬁ) ahfejueotissernoiatamat total
conp03|t|on is.easily re- bI " that it can be

cotlies camcgniation P%\%%OH' rfa‘%o tRFC8Y: t he appl i -

cation of a coating that is not intended to be

permanent (e.g. graffiti), and 15 that this

codfos750269 iatesalspid a'aep]tod:essst ufeprfodaeatingfa atruetune iyoapplying

0 :
ook eofaratic. Soafly Ebaaifics &' Pludite 23brdtg eeplving the
CO@Bé\FélrrféPﬁloh@@ aRedhis Qfo‘étln teonSpdsitidey sﬁi@néthr‘f&tﬁadan% éirymg

that once a tenporar %esn rable coating is ap-

pl $aid compositigneto I’@fnq\/ﬁ!|\&a®®rrp03| tion can be easily
renoved along with the top coating sinply by the
application of hot water or steam such as in the form

of |tds Sheaorld InfUS 5853288 354t thid @baﬁngb@ommitfoﬁtﬁE easily re-
treatment process for formng a renova 25 coat

pr goyablendhaighras tbenrpateg o BHM supiasetthat isopuliget to  the appli-
%&mm‘a a dﬂé%éﬂﬂ% po F.Pr%rﬂed%' be . eﬁ'ﬁgnéﬂ é‘ﬁt Qﬁm') and

erence o ut 1 ng agen In

S uﬁa&(tlﬂsl@rﬂﬁcﬁ&kﬁdcéry beesppdiedfin dine foreofian cmmplsmrt by painting
cont ai n- at |

east onesnthetlc xof
orplgswaymge S §eﬁ9§% fUeh s GRperet ol dx%??weéﬂeé to form a
ths,rog&? éﬂgg%%let%dlﬁtr%% nt of betvveen 45 C and 110
3 ol | owe

by applying an anti-adhesi ve
conp03|t|on contalnlng within an or- ganlc sol vent

pr& l:lrtl‘\{\éa{'t %En? onede ﬁ1at oon%% ar]n té:rglgglte}/rf/’to? dndesnr%fé coating is ap-
plied, the layer of this composition can be easily removed along with the top
coating simply by the application of hot water or steam, such as in the form

of a spray or jet.

US 4348586 relates to a surface treatment process for forming a removable
coating protecting against bill-posting, penetration and attachment of graffiti
and/or paint, and against the adherence of dust and polluting agents in
which the surface is treated by means of an aqueous composition contain-
ing at least one synthetic wax of vegetable origin, one microcrystalline wax,
or a mixture thereof having a melting point of between 45 °C and 110 °C,
followed by applying an anti-adhesive composition containing within an or-

ganic solvent without water at least one microcrystalline wax present in an
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WD 2004/ 011563 PCT/ DK2003/ 000499 7 ampunt of 10 to
30% by wei ght conpared with the total weight of the

w@or/opded ti on and a silicone oil which is a PCT/DK2003/000499

met hyl pol ysi | oxane having a vi,scosity of 500 to
2,500, 000 cs, a nethyl phenyl pol ysil oxane with a
viscosity of be- tween 10 and 100,000 cs or a mxture

ﬁ@ﬁt d?rﬂ?ﬁf‘BO"/J‘bﬁWeiﬁmLtﬁmp%re@ With 5161 fbtélﬁ%@ﬁt of the com-
\NEIg t conmpared wth the total

ht
arpasitiorhasd aesilieone ptbgwhicims aEpengpWQilgxam@@aymgaa viscosity

rmb ??p%qufggg ogt{bMp%gpyi—pgg@ [ chice fiti1e mi'l'sscoﬁi% of be-

VWaieavi 0and 108!000'és oA 8 maRture thatewpresﬁmraad gt of 0.01
A preferred embodi ment conprises the use of a pixture

oftoal &g hynueight wampered ¥t the teial g\ierlghtaofriihﬁe’a‘r&i-a%ﬁ@we com-

gglﬁt%cro crystalline wax. It is nentioned in EP
2 at his conposition, applied onto a support

such as a wall is appropriate as a protection coating
ai_nst biII-stickin % qetr Jon andh

riaf 12097 Erlatesy & 86 ooBPasifio e Afis Gemposition
?:nfﬁr}tﬁiﬂg iy %gh@Hﬁs R i Bgle%l%’taﬁts%if &E&%M@%& M¥ving a melting

es to ermanent coating, nore precisely to a
\/\/aprombbéta@eaMB%IJaiatﬂ fi 01 C.chprefegedigmbadimeani soquises the use
application to exterjor angd/or nterior_surfaces

CESRA radrmet Rasihalioaver SLYSeetal PIGE. BonTirdayReAad a micro
po%rﬁst%mln%t \%keﬁ%% rgé?{] Rl ERF t@'@fﬁﬁiéﬁi@%n‘?&%@lﬁbﬁ/\%phed

wat er 1 nsol u I ng agent. The anount
bi ovtioray sagmort sush agspa wali lisy appropdiatepas @empteggtiomma@ing against

RTRG SR i ey i S

Shéu@%reﬁ@é bPBustSAnd/ GARERSpEliting GRjénes.consi der abl e
pro and vari ous antifouling paints are in use

for controlling the attachment and growth of narine
f OBE@%%&? At&8%s to a permanent coating, more precisely to a wax

based anti-graffiti coating (l) for subsequent application to exterior and/or
interior surfaces comprises at least a microcrystalline polypropylene, poly-
ethylene or polyetetrafluoroethylene based wax with a water insoluble bind-
ing agent. The amount of binding agent is typically 70 —90 percent by
weight.

ANTI-FOULING TREATMENT OF SHIP HULLS.

The attachment and growth of marine fouling organisms to ships, marine
structures etc. cause considerable problems, and various antifouling paints
are in use for controlling the attachment and growth of marine fouling orga-

nisms.

A common type of antifouling paint is that which contains a biocidal agent
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30 A common type of antifouling paint is that which
contains a biocidal agent WO 2004/011563

wEROMADKBEED3/ 000499 8 dispersed in a suitabl e PCTOER003/000499

a mxture of binders. During e the bio- cidal agent
wi |l dissolve and be released to the surroundi ng water
and will thus provide an antifouling property. 5 1In

angispersedyinea @uitablel hiadel BE afAixireadt wintiefs) Wuriiy use the bio-
agen which is chemcally bound to a binder

gr eidabagent willsdissalue and b delarsedio the aHErerndingrwatesgad will
int of this t b d
ontrusHipli8 | SHBIRE bl L Do o oups | 10 have

been esterified with organotin groups. During use the
ynmers will be hydrol zed |nn§,§)a water to

fr Bbarﬂqthsr Rpex ‘ana'li!f%' %Int ae @nHEpuling age ,nwhcgdg ,cﬁemlcally
ags&ﬁn@gfe b@n%&f@?ﬁuéﬁrﬁséd\gseﬁsh)ﬁﬁofﬁﬁé fih Wdt&”ﬁ% e the

beén Wt ect’’to bi oci d
agentifeulimg pgent. s. There is accordingly a need for
anti- fouling coatings, which do not exhibit these
undesired properties. US5814172 relates to a nmethod of

' nqu ikt BﬂtH’f@rt';feels%Qé!\éd"'oﬁrhc@yI&t pAIGEere in W@Qrﬂd&yﬁgmups

submari ne envi ronment whi ch conprises: 20 Form ng a
shbave heen egterifieswith orassiasini weup@tharIrm yee diee polymers will be

o BB pd eierap AR e AR OB e Rl as an
f| BAfifollsd Bgweht ch is thernopl astic; the sheet portion

havi ng isotropic nechanical properties and being
i nel astically eIongatabIe within 25 the plane of the

: ? rﬁ'ﬁh E}QB&# yehr r?,Q? fb rE?tHEﬁgnss H%v%‘t‘)%eﬂf 4 € with respect to

t hittecbye frotacidal bgelﬁbqnqmlmst ﬁ'he@&eaccmrdiﬂg?y @l aged for anti-

f t heet i d to t
o mtﬁllggsrggﬁ{?%ngs whlck%\e not exhibit t Iege ungles{r]gd Sf)lrjc?pnea ulesn ©

US5814172 relates to a method of inhibiting marine growth on a structure

exposed to a submarine environment, which comprises:

Forming a sheet having a portion comprised of a biocide particulate having
an average particle size diameter of greater than 5 microns dispersed in a
polymerized first resin which is thermoplastic; the sheet portion having
isotropic mechanical properties and being inelastically elongatable within
the plane of the sheet;

adhering the sheet to the surface of the structure in combination with
stretching the sheet to thereby permanently elongate the sheet in the plane
of the sheet, to provide a barrier to the submarine environment;

wherein, a portion of the biocide particulate in the sheet is exposed to the

submarine environment.
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30 wherein, a portion of the biocide particulate in
the sheet is exposed to the subnmarine environnent. WO

wWQOM00B8H563 PCT/ DK2003/ 000499 9 EP 643657 Al PCBEDER2@S/000499

to a vessel brought forward ig a fluid nmedi um neet -
ing a resistance of flow due Yo friction against the
surroundi ng nmedi um EP 643657 Al deals with the

PED 63BEEPA L folhRRUBE WSS P dhtaBAvardsn éflﬁ{]diembﬂmlﬂ@'meet-

resi stance between a vessel in venment and t ]
sling auedistancenefdflawrdudée friction ggainstthe seBeTngding thgdium.
problemis solved by a vessel or other marine
construction conprising a coating in the formof an

angp d48857na1 iy withOnk! ekicpPmoW & Peendbisigtewth and the
fibers having | engths between 0.5 and 5 nm and no

arftictidral | resigtanna betwaan savessebiin oe\symant aad| ipe surrounding
applied to at |east a portion of surfaces thereof
eUR-e i nt ended to cone into contact with water, at
a density of 50 to 300 fibers per square mm and
wherein said fibers are adhered essen

i al
AN LI E R 69365 Al HiaEbloTS esobsgsRY aavessel or other
f d . nr; te] .
5L 0t BRIl B B SR Sk e
neffidokecarapriding Gy hibiesic fibesnipavisg tengtie befiwern ard and 5 mm and

s iU R ookl STES ST 3bicdinat laehg portr

Zﬁ té“ﬁféc%sfth?n%ro?_\nﬁﬁ’éﬂ 98 intR RS RRPRERRB ddnbacthowaTer, at a

no anti-fouling toxic chemcals, to at |east a
paderisity of 50hte 30ddibess ger ssquase avm eaddwherein gaigdibers are

bei h d.. tiall ieul t id
o cdtheed <ot Rander b B SEEERER , or "50 <o
300 fibers per square nm 25 EP 426904 Al relates to a

nmet hod for applying a coating to a substrate, in
EP 643657 A1 further relates to a method of preventing overgrowth on

surfaces under the water line of vessels and other marine constructions,
comprising:

Applying an adhesive to underwater surfaces thereof,

electrostatically applying a fiber flock, comprising synthetic fibers having
lengths between 0.5 and 5 mm and no anti-fouling toxic chemicals, to at
least a portion of the underwater surfaces, said fiber flock being adhered
essentially perpendicular to said surfaces with said adhesive, at a density of
50 to 300 fibers per square mm.

EP 426904 A1 relates to a method for applying a coating to a substrate, in
particular the outer surfaces of ships' hulls in order to protect them from
fouling by exposure to marine organisms in a submerged aquatic environ-
ment, whereby the coating consists of polymerized fluorocarbon material
which is thermally fused to the substrate, for example by means of a co-

herent form of radiation, e.g. a laser beam, whereby the fluorocarbon coat-
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particular the outer surfaces of ships' hulls in order
to protect themfrom fouling by exposure to marine

woe@anises in a submerged aquatic environ- menPCT/DK2003/000499

wher eby the coating consists pol ynmeri zed
fluorocarbon material 30 which is thermally fused to
the substrate, for exanple by neans of a co- herent

f oihg) afsorbélisafficight eﬁe@a/ ® hieindpass sufiielcpbynel®y to heat the
fl uorocar bon coat WD 2004/ 011563 PCT/ DK2003/ 000499 10

i nepRadeede 1d anet nean et intatiacgy te HORE| theasratipasand the substrate

SUM rﬁ%c?é‘t energy to heat the substrate at and near
the interface, to bond the coating and the substrate
interface. 5 Accord| ng to a preferred enbodi nent, the

fI or ocar bon mat [ Iectr taticall rayed
SR ha i atesTean amPodimen. i Pialace ot Bite s electro-
Su@béh&é‘ﬁfsp%@e%ﬁéﬁ@“ﬁ %U?ét‘?ﬁ'tet and i E}%@ﬂdthfe%ﬁlly( fused to the

protecti'ng 1.’a. outer surtaces of

f r subdgtaiei ng by whi ch these surfaces are coated mnth a
coating based on a fluor carbon resin, such as

pol ytetrafl uoret hyl ene. US 4895881 relates to an

anfR-3 P30 720rSAEBAS i n@md@rorcm@tédmagqra DU §@ésces of ships'
i ntended to be subnmerged in water conprising a binder,

f ohulisifrom Boding by wich dhgse sudacepREeErstedmith a coating based

C7%h g P el 06 5, S B ALorindey Wy g o

the conposition, of an antifouling agent sel ect ed
fromthe &ﬂoup consi sting of copper netal and  cop

andSz4825 rrf%@ii%sto %h@ntﬁf%'ngd?ﬁﬁﬁ)%ﬁ'w fon QQ%'PG 0“ a surface
di ' I o
hgﬁ@%ﬁ%{)edgﬁyé{y&%% "?%%'n%%'?"}ot”é "'uor o r f°£8’ 10 50% of

et pglytsimfiparsethylene kmarhgeeu bpsed exh |the sy dveighiuofl the compo-
er si on_ned hiis cqatin Qs

C LSRRy G0 Ata B 18 5a%k ase Sn B8 YBront 63 Sonpesition, of an

in 7

t héﬁ%gmggt%@é}ﬁl :c) rsﬁga'fcféZi ﬁ?ﬁ} g%é‘gﬁ’o% g@ﬁéﬁtlﬁ ogrcgpper metal and

sucopiiEreamnc zinorbdmaournds, varch afsouceropesibgra figuigndispersion me-

25dium, including at least one halogenated hydrocarbon, the polytetrafluoro-

ethylene particles being dispersed in said liquid dispersion medium.

This coating composition may further contain additional amounts of binders,
for instance epoxy resins and other binders of a thermoplastic or of a
curable type, which are suitable in combination with fluorocarbon polymers.

These coatings may be applied in different manners, for instance with a
paint brush, a roller, by spraying, dipping, flow coating and it is mentioned
in US 4895881 that these coatings may even be melted (sintered) on the
substrate through heating, for instance over 280 °C, such as 300-315 °C,

during 1-20 minutes, for instance 5-10 minutes, or flame sprayed.
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These coatings may be applied in different manners,
for instance with a paint brush, a roller, by

waproayirseg di pping, flow coating and it i s menPCDDERAN03/000499

in US 4895881 that these coathﬂgs may even be nelted
(sintered) on the substrate through heating, for
i nstance over 280 C, such as 300-315 C, 30 during

1- OHTERUtERSHNICALIFpSL@Rce 5-10 minutes, or flame
sprayed. WO 20047 011563 PCT/ DK2003/ 000499 11 OHTER

TECHNI CAL FI ELDS US 4499225 relates to a coating

COMROS) & jch can be used far. coak- .in ariou

o DB 92 Bl o B dind 6 mpBlioRoibion,fith bRuisEh for coat-
apPRAATLR elebtridaPpartd) &ilit6bbllE pasit 28 Anhé@llent appearance,
insul ation properties and a good water re sistance are

acepPed shemieal resigtantg, digfpsulation poPsTinssasd eappdwater re-

71 P e, SRR EaC T ol (AL &R0 sl opsBfidly of

pofideforening asomponerd  dispevisad cianwater tsaith dilm-dormingecomponent

resi ns sel ected éror&t?e group consi sting of
poPYBPHSINGRY 19,89 Wire 016 RRWIRTCUTRININGAS adBaineamRenent one

oo 8 B slhcia Rl HTBLAB A p e Bonpro

t hpylkne smdaibkirelerivatieescand ilrig 40owt.fieoba ddwe dndlestlar weight oxi-
I 1- bet 0Q and 350 mi . F .

o RPPE oAy, ANtk o GoRuRGs | T 0aLRs dyickBgEs Aghieved

di fccsr@mg "ﬁ@athi@ fott%d;gégtaie'ﬁaﬁwfl@é o1-38x BRtWesH 200" and 350

the test exanple 1 e 15 coating conposition .
waRigrared Fer aumicationrof 1thencoaiting canmpasitianss sprayx aealing, dip

2 A SRS BT SRl Th G A ana 2 tre
aqueatiity \woxnisiticl arast bakegeatag0e MR faF 10 iMRUtes?@nanth test
pai nt repair adhesive and describes a nethod of

i nBXanPleyS 13t d 88 C frsstiGominitas @ffesispplieatiosr ofdbercaasing compo-
paiifpncoatings, and ol der cracked or peel- ing paint
coatIngs on an architectural surface. The nethod

conprises ap- plying an aqueous wax emrmulsion to a

subfsag(?%?ssaé pelgtrégl tgia%nagl?e@ursj \?/Ien)rg %rr%t]lsion for use as a paint primer
and paint repair adhesive and describes a method of improving the ad-
hesion and durability of both new paint coatings, and older cracked or peel-
ing paint coatings on an architectural surface. The method comprises ap-
plying an aqueous wax emulsion to a surface, said emulsion comprising 2-
50 wt.% of at least one water-dispersible microparticulate wax, at least one
emulsifier and between 40-98 wt.% water, where the emulsion is applied
and is allowed to dry before applying a paint overcoat. The wax may be
carnauba wax, animal waxes, mineral waxes, e.g. paraffin and
microcrystalline waxes and synthetic waxes, e.g. Fischer-Tropsch waxes.
The synthetic waxes may also be polyethylene wax and chemically modi-
fied hydrocarbon waxes. The melting point of the wax can be in excess of
100 °C but is preferably between 50-100 °C. The coating has been ob-
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50 wt. % of at |east one water-dispersible
m croparticul ate wax, at |east one 25 enulsifier and

wheinmeersc30- 98 w. % wat er, where the enul si on PGI/DK2003/000499

applied and is allowed to dr% bef ore appl ying a paint
overcoat. The wax may be car %uba wax, ani mal waxes,

m neral waxes, e.g. paraffin and mcrocrystalline

Wax&%edNWitls YRIcRRbpe VEREE R whs Sonfiti&d Shat ThePwak rticles
The synthetic waxes may al so be pol yet hyl ene wax an
chearnaial morpbolog®ally i discretelrinctinebdriedaseafingThceastingndo the

0B Bl 5, S B i SSRGS, B, iy s
WO g8k 83863305 CORMAP ARH0S B4Rt td3irewr aeshomitself to the wax.

m croscope and it was confirmed that the wax
m croparticles renmain norphologically discrete in the

dri ' : j . i nt.i ;

50556 JEERbuE Bestiid AlsBtharfhitsife sBSERUEH BvBhieE removal of
bepdiatl Thud,ai€ eh@faqueonatwan emdision i8 ypsidbsta priner] the paint
anchor itself to the wax., 5 The et hods descyri

d
al 3BOYR A tRYIMReTeCaN) RS GBI rRIBAVRGUSIRY Pé?ﬁ%'&?eaﬁwt water to
Paj i+ i : QHE0 eﬁw} ' isised as a
pr wrgetrtﬁgﬂﬂzn%ﬁatfoﬁphsggove’Fﬁgv@éi nmer ?ggagg%éﬁét'si 'y
renmoved using pressurized hot water to nelt the
pr'b [ - )I(:"l ryj away the old paint. 10
2. oj ect of the
Invention 15 It is an object of the present invention
to provide an inproved nethod of treating a surface,
i nOpégatiof thealnvestion ovi de an i nproved nethod of
providing a surface with a protecting coating. In
particular, it is an object of the present invention
t oltfis &H BBjdcif e presdhtTRVASEh & plovidd awi itnptevéd method of

surface with_ an essentially permanent anti-graffiti L
treating a surface, in particular to provide an improved method of providing

a surface with a protecting coating.

In particular, it is an object of the present invention to provide improved

methods of

1. providing a surface with an essentially permanent anti-graffiti

coating;

2. providing a surface with an essentially permanent coating

protecting against pollution and corrosion; and

3. providing an under water structure, e.g. a ship hull, with an

essentially permanent anti-fouling coating.
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coating; 25 2. providing a surface wwth an essentially
per manent coating protecting against pollution and

weerosisen; and 3. providi ng an under water stPCLDHR@3/000499

e.g. a ship hull, with an ggntially per manent
anti-fouling coat i ng. 30 WO 2004/ 011563
PCT/ DK2003/ 000499 13 Anot her object of the present

I NrABtHe? dbjett lof tHs présiat hvePdibh N (¢ pravage bi cuating (Ebmposmon
particular an anti-graffiti coating conp05|t| on,  which

i sin paKjselesi v ant-gnedlill casting eompesitiono wipishyis edpensive to

B R

protectlon agai nst graffiti, pollution and corrosion.

.S an obJecg of the present invention to provide an
i nBr'%\PéHOPd@PHQ tha pr@%eéﬁtmv@ﬂt@nsm pravideppndmyyeeed method of

pawdtéalcﬁ{adaqnarggmepemt oﬁ%r@’@&{ﬁ%ﬁmd of 10

providing a surface o a protecting
coatl ng. Anot her object of the present invention is to
vi de a 0 . a coated sheet, in
LD i BPIBEhOp it PEESET, IR ESHiovals. WRV ks BBrMraueR meghod of
a tré8@ed aWukacad oP i) |ﬂ§t)a‘ﬁ?&ﬂéﬂ% providasy nﬁﬁrd?lgkierﬁéthod of

'S tosgrow de an inproved nethod of protecting a
suPrayising A susfaserafiét shest with apratectingagoatimgpr ovi de an
i mproved net hod of coating a sheet on the structure.
20 In particular, it is an object of the present

i NXAGtHeP dbjcet BF G PrResefPiréton I V@fd“?ﬁﬁ/ld@‘ a rile®dddbietoducing
surface of a sheet with an essentially permanent

an@icogtest shaet, incRaRticulgr t pevide Ay impsAvachmetied of sraducing a
W LR diftes pRtbBling cBSigRNent coating

Another object is to provide an improved method of protecting a surface of
a structure, in particular to provide an improved method of coating a sheet
on the structure.

In particular, it is an object of the present invention to provide improved
methods of:

Providing a surface of a sheet with an essentially permanent anti-graffiti
coating;

providing a surface of a sheet with an essentially permanent coating

protecting against pollution and corrosion.
Further objects appear from the description elsewhere.

Statement of Invention
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25 protecting against pollution and corrosion. Further
obj ects appear fromthe description el sewhere.

wetatomsnt of | nventi on 30 WO 2004/ 011563 PCT/DK2003/000499

PCT/ DK2003/ 000499 14 Accordi g to an aspect of the
present invention, there is provided a coating
conposition conprising particles of a pol yol efi n wax

or . 1 1 .' .
. A%%ﬂmgag Gl %sPEcﬂoﬁf_’thby&b%htﬂm‘/@%%, s féﬁgvmgd % coating

i qui nthis text the term"”polyolefin" is
i ntemgesition adesprigiag eartiddes of prwnlyqletin wax edobyp mixure of po-

po rization of olef.ins.as,the sole nononers,
CopoNafEres ushssefin aiqti bRESE i sed and o

hal ogenated, in particular fluorinated derivates
thereof'. 10 The term"a m xture of polyolefin waxes"

i sin Hieitriddhe detaspglyatadin igintended §e cieisigniatg:  “A polymer pre-

of PRRE 6T Te Bt frfipr 4R alindRsTd, S8 TEhaTREs «Bhotymers
hothegesfeas svelh ascekidizeds andl | & halbgenaiderial partioBiar fluorinated
vi sual optical wavel engths". 15 A polyolefin wax is

cheprvates thetgoby an i ntermedi ate nunber of carbon

atons in the polyolefin backbone as explained in the

foll owi ng. The nunber of carbon atons in a carbon
hy@hediermn’a imixtire ofrgubyolbfic kbaes,” i€, intentded tter deésigsate: “A
t he physical state of the substance at room . .

{ oETOCaPEaAlK fIOmdeRRgHSHILTS: SR 8T neare; giffesent species of

COppRATRRNERIIdING @RE8OUMePE 3h& blémid Ar&hotfogeneous on scales

corrésponds to [Tquid state, C to C500 corresponds
t osmallerxihapsaveralttimes visaaloptishl wabeleagd®). car bon
atons corresponds to a nacronol ecul e, a resinous

pol yner. The above values for n are neant for

I | AupbiyelefingwBN!is cisastepizby Bpian [HtewhédibteGuiii®er of carbon
transition froma gaseous state to a solid state upon

i natamsindigerpolyelefinbagkiponaps explrined isrthg fgllewing: dap number
b PR T 2Cahoh ighR T R RBATECHESHL €, ce-
termines the physical state of the substance at room temperature and at-
mospheric pressure: Cq to C4 corresponds to a gaseous state, Cs to Cs
corresponds to a liquid state, Cg to Csgp corresponds to a waxy solid state,
and well above 500 carbon atoms corresponds to a macromolecule, a
resinous polymer. The above values for n are meant for illustrating pur-
poses only for illustrating the transition from a gaseous state to a solid state
upon increasing n. The actual value of n for a given real material depends
on the type of the monomer used in manufacturing the carbon hydride

molecules.

One advantage of using a polyolefin wax is believed to be the ability of the
polyolefin wax to flow in a heating treatment at elevated temperatures, thus

being a liquid with a low viscosity, and subsequently during and after the
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nol ecul es. One advantage of using a polyolefin wax is
believed to be the ability of the polyolefin wax to

wo bwoirsen heating treatnment at el evat ed tenpePEI/DKe®3/000499

thus 30 being a liquid with | ow vi scosity, and
subsequently during and after the WO 2004/ 011563
PCT/ DK2003/ 000499 15 heating treatnent, consolidating

t Ohélaﬂirﬁq ﬂe@ﬂﬁbhﬂ%dﬁfsoﬁdaﬁmg & §ttﬁfrﬁc@é’cﬁdq76f a %Ikhstate polymer
chenical inertnéss and mechani cal resistance. In

enpitichemicaliserinesoard meoharicakresistanced from t he
group consisting 5 of a honopol yner, a co-polyner, a
bl ock- copol ymer and a random co- pol yner and m xtures

t hiy 60 en@wum@nam@s@y@@flﬁwwgs%dww@wm ﬂqé/\ﬁ?bupaéorgnstmg

coatln material is the low surface energ bi t ed
byohal aenmomemﬁ @%mlyr@@vaatI@lgélscepohrmefgamra irang@am co-

rePaP’enc?ﬂde'f”w“%)&nget&” al are stated below wth

€ material paraneters of chem cal
conpo- sition, nolecular structure, nelt i ndex
COSI flowratlo article size,

@@Lﬁ*fﬁan&%@%m‘ using a pRlyGJefine e, @8 fagting gaatseal is the low
degurrfugfge ?ﬁ%@ypéﬂmd %t B@Qo@nﬁ% whi ch pol yner has

a [ ow poly I zat1on e al kanes of the
poI yol efin wax may have a nol ecul ar wei ght
net ri c when

o) DttdicAtaa&h ot [15ha farfiRes o epatfoRHE Wyt atéial bre stated
WDb@l@W dithweifefinchho Bgf tHéeH'anérlélhﬁarEH{eQé#é' 8f cHBHHl compo-

at the maxi num of the nol ecul ar wei ght distribution,
na§itipa, m%@@u@é@tnuﬁwrﬂumt inderx, vasapsityeimgit flaweratipe particle

|98| #Jh%egmélﬂ)g%& ues for a normal di _strl buti on

curve n-one nt the nol ecul ar wei ght
di stribution is honobgenous and 25 uni nodal .

A polyolefin wax may also be defined as a polymer of an olefin, which
polymer has a low polymerization degree.

The alkanes of the polyolefin wax may have a molecular weight distribution
that is essentially symmetric when plotted on a semi-logarithmic scale. The
peak molecular weight M,, defined as the molecular weight at the maximum
of the molecular weight distribution, may fall between the number- M,,, and
weight-average My molecular weight values for a normal distribution curve.
In one embodiment the molecular weight distribution is homogenous and

unimodal.

The synthetic wax may be synthesized by a high-pressure polymerization
or a low-pressure (Zeigler-type catalysts) polymerization. It may be a by-
product produced in making polyethylene plastic resin. Further, it may be
distilled under vacuum to obtain a narrower molecular weight distribution.
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The synthetic wax may be synthesized by a
hi gh- pressure pol ynerization or a |ow pressure

W@ Z®isplss3 t ype catal ysts) polynerization. |t negyT/DE2@3/000499

by- product produced in naking pol yet hyl ene plastic
resin. Further, it may be 30 distilled under vacuumto
obtain a narrower nol ecular weight distribution. WO

ZOWbﬂéléﬁ%oBﬁém%/r&%@c@f ﬁ&df@ctgﬂﬁ? SBOPbIFBRTIN wax is

t he process of manufacturing the polyolefin wax’is
babasphan tie FrRchendropachbsyothasi;mt hesis. 1 n one
enbodi nrent a netall ocene catalyst is used in the
process of manu- 5 facturing the polyolefin wax. In

ong e edibitelitnehhe relajietsid batayst isused ietHeplcrets ©f manu-
material. According to preferred enbodi nents the

I |@9¢W'%@§@@Y°I?ﬁ@“@éﬁatl ng conpo- 10 sition has a
boiling point or a boiling point range | ower than the
melting point or nmelting point range of the particles

of Irt dvee poibedliraénithespolypieftf whkds arthatnuosastic petiendlef i n
waxes. The |iquid phase should be based on a liquid or
a mxture of liquids which 15 are readil y vapori zabl e

at A@cdr%krgf iovﬁﬂdeﬂré;ﬁfveh%ﬁﬁ&‘itg rtﬁe '"hg ﬁ! tﬁ% do%tlng compo-

I ronnment al I'y accept abl e; sw tab
ca$1t1§m ripsa ashaifieg gioint oroé hwiling @b&n&t rafgpdbwer ethalm thmmeltmg

- Rt o Faalind HiaeBee 'She recides ot e Pobiell ey B of the
anghixdfe & pdlysietih altlxesbet ween 70 and 110 C,
preferably between 75 and 100 C, preferably between 75

and 99 C, pre- ferably between 75 and 95 C, The

T L8t BB AP 6L i

pobbeokﬁdlnl vapeszabiy air£frelatibely ey henpesitu) |@n£bcﬂ5050 to
articul ar between 90 and 140 C. According

pr éi%ﬁf RNoRsHal aceaptablegand syiakle tor qaﬁralrzgoatsuls@enswn
COgPSartife’s' A holybIPRAL -

In one embodiment the liquid or mixture of liquids are readily vaporizable at
a temperature between 50 and 110 °C, preferably between 70 and 110 °C,
preferably between 75 and 100 °C, preferably between 75 and 99 °C, pre-
ferably between 75 and 95 °C,

"The melting point or melting point range of the particles of the polyolefin
wax or of the mixture of polyolefin waxes may preferably be between 60
and 250 °C, in particular between 90 and 140 °C.

According to preferred embodiments the liquid phase of the coating compo-
sition is organic.



30 WD 2004/ 011563 PCT/ DK2003/ 000499 17 The liquid
phase of the coating conposition nmay consi st
wez®entised |y of a menber of the group consi stPCODER003/000499
et hers, esters, ketones, alcohels and m xtures
thereof. 5 It may conprise an al cohol, preferably
et hyl al cohol, and optionally water, whereby the

COMRE Niguid Ipms@fofvmbeéoatmgl @&h@bﬁﬂo@ﬁné\ylcﬁhgls%%béntualry of a
the liquid phase may be up to 50 % |n one enbodi nent

t h@ﬂmbﬁj’ of Preageows con@smtorf refhesmesiersi katanespaicadwls and
ﬁ%ﬁ%ofpreferably et hyl al cohol. According to
pre ed enbodi nent the |iquid phase of the
coatlng conposition may be essentially aqueous 15 In
one enbodi nent the |iquid phase of the coati
S coltpBay Ccoswrissnan gloohobsyefaraby) sthyk alsphgl, aaﬂccmmnally water,

9 Sh eI Rk cdr&eﬂﬂﬁtlmpﬂbfg?nﬁalkgﬁt%d Sﬁ vfe @“aoafmé’g%lttﬁ‘@hqwd

coat I ng“conposition co a
etplydaseahmyrtm up&mﬁO\Rater 20 I n one enbodi nent the
coating conposition contains, calcul ated on wei ght
basi s: - Polyol efin wax/ m xture of polyolefin waxes 1

pr Iir]?gl‘r?(&é t)ef?ﬁ&%cﬂiﬁﬁ*hglghe%lqlﬁégthﬁseh%ﬁr !h‘é“%%t@g)a&?mggsmoﬁ LoMprises
10 coapekiohobrprateyakly et skcahek or nore auxiliary agents

selected fromthe group consisting of diluting agents,
di spersing agents, conservation agents, enulsifying

agrotSrdiN e etharupicnsra @fitsodimeRe ted Yiglide pRasd iohdhe coating
conposition, calculated on weight basis, nmay contain

30CQIpPeitien JhURE (EsseNtialy @aueous.

15 In one embodiment the liquid phase of the coating composition consists
essentially of ethyl alcohol, 96% ethanol.

In one embodiment the liquid phase of the coating composition comprises

an alcohol, preferably ethyl alcohol, and water.

20
In one embodiment the coating composition contains, calculated on weight
basis:
- Polyolefin wax/mixture of polyolefin waxes 1 - 25 %, preferably 9 - 13 %, -
liquid phase 99 - 75 %, preferably 91 - 87 %.

25

Further, the coating composition may comprise one or more auxiliary

agents selected from the group consisting of diluting agents, dispersing

agents, conservation agents, emulsifying agents, and colouring agents,

whereby the coating composition, calculated on weight basis, may contain
30 up to 10% auxiliary agents.
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WD 2004/ 011563 PCT/ DK2003/ 000499 18 The col ouri ng
agents may be selected fromcol ouring gents based on

wa@le@g/011363 pi gnents. Accordi ng to ot her preferredl/DK2003/000499

enbodi nents the coating conpo?ti on is con- 5 sisting
essentially of particles of a %ol yolefin wax or of a
m xture of poly- oI efin waxes suspended in a liquid

Phe&E coldur a%éﬁ? Bb éé@ctéaafdrn@omgsgémgrbds@d on dies

consi sting of par- ticles of pol yol efi n
waar pigspstsled in a I|qU| d phase. 10 In one enbodi nent
the coating conposition is consisting essentially of
par- ticles of a mxture of polyolefin waxes suspended

| NABCdHY b BiRS refeffeiosfbbeiniénts tthe fcofirg @oh@sbsition is con-
enbodi ments the coating conposition is con 15 sisting

es%léhlﬂg gssgntigllypel padicles of aappolgtn evan ok amigure of poly-

or GlehdvaReslabnge g SR o " ror ¢ i 1 'ar y
agents sel ected fromthe group consisting of di [ uting

ag ents di spersing agents, conservation age

ent en¢ Fm{@ﬂﬁf@éﬂ'& e GariinggFasnpP$Hon bﬁg@?n%stlrwoe%entla"y of par-
pr r ristics of

DS LSRR slibofiac s IEIRITRSE. T Gne

enbodi nent the pol yol efi n wax d| sperses with

o Bredd enfaodnag: &s 2#&%%%%@%5%69%@#@5 Senplly of par-
t hecle8 P ARk Feldf pbg%lléﬂrf%ék@s 8lispdtRleth e liduidanase.

suspended Iin the co ng conp03|t|on are se ected from
the group consi sting of polyethyl ene waxes,
and, oxi

PORKBUARN FLB SRR oG Bl BT con
pf@l@ﬁh@'%%séﬁﬁﬁlﬁl ofBParticles of a polyolefin wax or of a mixture of poly-
olefin waxes suspended in a liquid organic or aqueous phase and one or
more auxiliary agents selected from the group consisting of diluting agents,
dispersing agents, conservation agents, emulsifying agents, and colouring

agents.

A preferred polyolefin wax has the characteristics of being easily dispersed
in a liquid phase. In one embodiment the polyolefin wax disperses with

substantially no additives to improve the dispersion process.

In one embodiment the polyolefin wax or the components in the mixture of
polyolefin waxes suspended in the coating composition are selected from
the group consisting of polyethylene waxes, polypropylene waxes and oxi-
dized and/or halogenated, in particular fluorinated polyethylene and poly-

propylene waxes.
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the pol yol efin wax or the conponents in the m xture of
w@eigolsbs n waxes suspended in the coating conPpOUBEDKR@NR/000499

is having a degree of polyne bsatlon bet ween 10 and

3000, in particular between 10%and 500, in particular

bet ween 20 and 300, in particular between 30 and 200,

i N PBRe %rﬁbcfdhln%ht Qfé Pﬁl%le?iﬂ \ﬁ@)@oﬁﬁe cb%p@ﬂéhtsclw tWe mlxture of

bet ween 30 and particul ar between 8 and
i nppb[otefmwvaxe&)ewmrdeﬁm%a @atingreoniuapitien tsfhavmg a degree
satl n is defl d a nurrb r of agaTplelyscls
Popl BSlvimdtisafion benisn fRearth 3hHE,  HR3 8, REBNEEIT 15 and 500,
en‘npsaﬂanrarb@mmﬁ 29|eﬁfd 800'EN pHrtlél.hﬁr BSHTRRMERY SndRIN e par-
m xture of 3&0 efi n waxes suspended in the coating
ns

colipdsr bebyeans3@mndx1 2. Jedpasigujar eetwgeantO aad. 1005 in particular

poPs a4 AR8. 100, BeealaR bl ah e Y™, " er va

of 1to 100 rTg KOH g, preferably in the inter- val of
1to 40 %, nore, preferably in the jnterval of

t oTbe dﬁgremiwe W&@tlﬁﬁrlé q@ﬂ@feéra@dh@ RYMPRROY m%méﬁrs poly-

t nore preferably in the
ervafj gff&gnto %yn%$ng 20 In one enbodi nent the

poI yolefin wax or at |east one of the conponents in

m xture oI e waxes S ended in the

fi Phe rusnsbieht e pEhalEESSEof Ji R RgRon I thegpiture of
”JPB HoEmtwhkss Q%[:)é?l‘d%fj' iR tH8kohBing TORIPosAHONYis&in oxidised poly-
pol yét hyl ene wax. 1 n one enbodi nent the particle size
of ethyéensowaxt hyl ene wax is between 0.1 and 100 m
preferably between 2 and 25 m in particul ar between 4
and 20m 30

In one embodiment the polyolefin wax is an oxidized polyethylene wax, with
an acid number in the interval of 1 to 100 mg KOH/g, preferably in the inter-
val of 1 to 40 mg KOH/g, more preferably in the interval of 1 to 30 mg
KOH/g, even more preferably in the interval of 2 to 20 mg KOH/g, yet more
preferably in the interval of 2 o 10 mg KOH/g.

In one embodiment the polyolefin wax or at least one of the components in
the mixture of polyolefin waxes suspended in the coating composition is a

polyethylene wax.
In one embodiment the polyolefin wax is essentially a polyethylene wax.

In one embodiment the particle size of the polyethylene wax is between 0.1
and 100 pm, preferably between 2 and 25 um, in particular between 4 and
20pm.
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WD 2004/ 011563 PCT/ DK2003/ 000499 20 In one enbodi nment
the nelting point of the polyethylene wax i s between

wq Q04and6200C, preferably betvveen 90 and 150C, PCTIDK2003/000499

particul ar between 90 and 5 In one enbodi nment
t he peak nelting point of the ol yet hyl ene wax i s be-
tween 70 and 145C, preferably between 80 and 140C, in

Pagd eg{?oeﬁ'ﬁeritviﬁg%@lgnggﬂtrftﬁ&e b@g@ﬁf}ﬂé@b\é& is bgtween 70

between - tween

1286 200°@arreferablrbdieeendd Hid 460°C,20 Qariitidapketveen 90 and
meltin poi nt may be determ ned by a differenti al
schiCg calorinmetry (DSC) 10 nethod that provides a
thermogram a plot of the instantaneous heat capa-

city as a function of tenperature. The peak nelting

poinbné ntiRidimens tiid peaRansliing gdiet ¢fhibenpolyetnyfeéne wakris be-
one enbodi nent the polyethyl ene wax i s having a de

of twasn, 70 Ench#52r PeRTRbWEEVERD 8AEn0AB0 Gnin particular be-

Dot ¥Bna T4 St Peliitistneeh obThl 36 i FhiREhr be-

pafv@éen 99/ bl 1%b®eﬁﬁpa°1@cﬁ'lﬁﬂ béRber 95 Qﬁ6t1'2‘€)l9ba"|'hbﬁﬁééﬁ&ﬂeltlng
and 200, in particular between 40 and 150,

papomtuhay e tdederminedabyl a odfferzmtian soaenlegbcaiqmmﬁtry (DSC)

saneifod Eielibesiled Rnatotant b Bish 5P pataiatgare heat capa-
be&gpgg é%rﬁﬂi@nl&ofempérﬁt&ér ThéUde‘ak B\%ltm@eﬁo@@ i@Rgken as the

. I'n one enbodi nent the pol yethyl ene wax is
copsalsof e thermegr@m-plati y 1i near 25 pol yet hyl ene
nol ecul es. I n one enbodi nent the pol yethylene wax is
characterised as high-density polyethyl ene, HDPE.

HDRE divav enbedirhéhte shd q:idlyetb lenetWexnenlgevm@ 8. 8dgree98f poly-
g/cnB and it consists of I mari | unbranched

poMpsisaljor hetween \i§ 200 43¢0, sepastigylipkbedueendibend 2000, in
particular between 10 and 1000, in particular between 10 and 500, in parti-

cular between 20 and 300, in particular between 30 and 200, in particular
between 40 and 150, in particular between 40 and 100.

In one embodiment the polyethylene wax is having a degree of polymeri-
sation between between 50 and 3000, in particular between 50 and 1500,
in particular between 60 and 1000.

In one embodiment the polyethylene wax is consisting of essentially linear
polyethylene molecules.

In one embodiment the polyethylene wax is characterised as high-density
polyethylene, HDPE. HDPE have densities falling in the range of 0.94-0.99
g/cm? and it consists of primarily unbranched polyethylene.
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21 In one enbodi nent the pol yethyl ene wax has a
viscosity at 149 C of 2000 nPa s or less, 1000 nPa s

wo@rookesse3 300 nPa s or |ess, preferably 200 nmRaI/BKow03/000499

| ess, preferably 150 nPa s or,lkess, preferably 100 nPa
s or less, preferably 70 nPa™s or less, preferably 50
nmPa s or less, preferably 40 5 nPa s or |ess,

pr gf &ﬁ@@hﬁo%@m@ﬁﬂtt% stlyé@@ﬁanenhei ﬁbabsl VlSé@SﬁSﬂi‘t $49PC of 2000
| ess, preferably nPa s or | ess. The val ues are

tamﬁﬂ arzless, s’lﬂ@armﬂaseom leys,vaDQer@Pam@rzlesa, prafarably 200

{ STEER " o, Jrb@RaiP a3Dripbale SERRS raftet L fgd Midhes ortess,
capréw@ra@m FonePady (ﬁxkégpgfeﬁéﬂa@[y Boqmeaoeefrwedsvpﬁeferably 40
cosities over a range of inite shear rates. | n one

enBE@ FEhtleshePisiRip tyh% dRBa T less, Rrefsrablyi i mia gar less,
di Bfefefa%)gpé'rﬁ’lﬁaswy%b | to 25, preferably of 1 to
10, pre 0

abl 15 preferably of 1 to 3,
preferably of 1 to 2, preferably of 1 to 1.5,

to 1.2. In. the tradjtiopal f _
DS 2Rl S bt 3+ s Db b2 Lol S st vis
' Sc &%ﬁtﬁoé‘)%gaféy e’ceﬁgf’é fé/oaf Qérd.’ ghesr Qé&%ﬂgfggpot a directly

Peacoc
Detﬂeesutaﬁxte valmi)(but ppn be- olﬁtaﬁ’lm ky extrapolaiion fnonobbssrved vis-
and N{f and their Ha o The par anet er of nelt
1 oted et Fadod it Bl Diardeemmacar o for ¢ he

par anet er of nol ecul ar MEIght dIS- tribution as a
general trend. I n one enbodi nent the pol yet hyl ene wax

# gnpopebdimenkitihg tpalyethyene ewak nias \aaimeleculao weight dis-

T

i npitdferabht f v ad 39bréf@fhtﬂ)0085@@ Zaﬁﬁeféraﬁw etyltar. Eﬁp@férably of
di stribution, of | ess, nore referabM)é/
a P dedl larthﬁér@wow way @wteﬂﬂl@r%ﬁh%@ar@o@t@e oM@ and M,

oM a i Bl iver Of Shfiaa thS T ofn, e fhiah ook of

n one e e pol yethyl ene
rmpelyeirwrenﬂei ghd. Réacacki MarcelnDekkeal Inof, 2000, tpp. 40000or a de-

I h b M/ My, .of 5 0 ,
P m? ion o!f m:u a(rj I\X\Eargd 1ihelr retlart%on%h E}‘he parameter of5 melt flow ratio
is an approximate measure for the parameter of molecular weight dis-

tribution as a general trend.

In one embodiment the polyethylene wax has a molecular weight M, in the
interval of 400 to 3500 and a molecular weight distribution, Mw/M,, of 6,0 or
less, preferably has a molecular weight M, in the interval of 400 to 3500
and a molecular weight distribution, Mw/M,, of 4,0 or less, more preferably
a molecular weight M, in the interval of 400 to 3500 and a molecular weight
distribution, Mw/M,, of 2,0 or less.

In one embodiment the polyethylene wax has a molecular weight M, in the
interval of 400 to 40000 and a molecular weight distribution, Mw/M,, of 5,0
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WD 2004/ 011563 PCT/ DK2003/ 000499 22 or | ess,
preferably a nol ecul ar wei ght distribution, MN WM, of

wa2@40115bss, preferably a nol ecul ar wei ght PCT/DK2003/000499

di stribution, MN M, of 3,0 o? | ess. According to
anot her preferred enbodi nment %e pol yol efin wax or, if
a mx- 5 ture of polyolefin waxes is desired, one of

t her resgognéfetréblyna trh6leBllst W@gmfdlsﬁmurf@hemvww@w& 0 or less,
suspende in the coatin nposition i s a pol yethyl ene

waRrefofadlesynelesulgs meigh %@llﬁnl@@tm Mwdp of Pt aylesae wax
may be between 0.1 and 100 m preferably between 2
and 25 m in particular between 4 and 20m and the

nEAt:bcljlghrrg)'tmtanofheTr iheefeplededbbdintentdbe aefirbalawesNif a mix-
70 10 and 2 preferably between 90 and 150C, in
patre Qi IPoly w&megaﬁ aﬂﬁredm@@m hempmw inthewidure of

gggélggl(@%o\ﬁaxé#‘ s%ﬁeﬁm% 'ﬁ?é‘%o%ﬂﬁ% Ror H%l%%r? }e g‘(’;@tﬁyethylene

ree meri sati on
pawakpwhereb;}eﬂfmmm@l@ siwalof3be, polyetbaleheo/\admmdgebe Bétween 0.1

tween and 200, ,in particul ar tween 30 and 150, in
pafbg é@%avmb@{%%@bhe@eavﬁmﬁ %ﬁe 4 JniRasfieular batween 4 and

beé(",S\Eﬁ‘rbar tdﬁg%ng]rehg‘& &@“ © ﬁgeﬁg’gy&mﬁand a ped aﬁ' %tegﬁ%en 70

pohnd 200 @ preféfabinBetivEa 9P hAH ABBRLY iPgarieeRr $etviskh 90 and
140C, in par- ticular between 90 and 135C, in

paﬂ3®‘tﬁsllarpamttUAelehet9&earﬁﬂ) arxdC20%nd a 20 viscosity at
149 C of 300 nPa s or less, preferably 200 nPa s or
| ess, preferably 150 nPa s or |ess, preferably 100

Py én@remﬁéélméﬁt%érﬁﬂ*é’chﬁ@nerWé‘x 5Flagra |o%g;$ee of polymerisation
preferably 50 nPa s or 1ess r ef er abl nPa s or

| eb@twequr éﬁearabﬁpozm pRgticylasy betw@n 20 ar@lr 800y inLpartieglar be-
o0 <0 200 Byl Paoelat AP0, 180 da Partcyfr bebween

1030 rirRf 8080bANd RepugrRle dizasbtvechr GF eéﬁ@'ﬁOOthWE}ﬁéfe'rably be-
and 3, preferably between 1 and 2, preferably between

1 M&ﬁmZanqm?éfpm ablmmmlm%mn@ and.20unhnamtha peak melting

Sggé)id ﬁeg\&pt?a%& %e fg | enp(aife blry]/abetwede%gé eanodf 140°C, in par-
ticular between 90 and 135°C, in particular between 95 and 120°C, and a
viscosity at 149 °C of 300 mPa s or less, preferably 200 mPa s or less,
preferably 150 mPa s or less, preferably 100 mPa s or less, preferably 70
mPa s or less, preferably 50 mPa s or less, preferably 40 mPa s or less,
preferably 20 mPa s or less, preferably 10 mPa s or less, preferably 5
mPa s or less, and a molecular weight distribution, Mw/M,, between 1 and
10, preferably between 1 and 5, preferably between 1 and 3, preferably
between 1 and 2, preferably between 1 and 1.5, preferably between 1 and
1.2.

In one embodiment the polyethylene wax has a degree of polymerisation
between 50 and 3000, in particular between 50 and 1500, in particular be-
tween 60 and 1000 and a particle size between 0.1 and 50 pm, preferably
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30 between 50 and 3000, in particular between 50 and
1500, in particular be- tween 60 and 1000 and a

wQartioctses si ze between 0.1 and 50 m pref er abl BCTADK2003/000499

2004/ 011563 PCT/ DK2003/ 000499,,23 between 2 and 25 m
in particular between 3 and 18 m and a DSC nelting
poi nt between 90 and 145C, preferably between 90 and
13B&wddh 2randi 2l i |He|5éiﬁ@{ila95be%\%eﬂ@%nd' M0 um, and a DSC
particul ar between 100 and 130C, and a vi scosnty at
1l4tnelting paivd Getiwraers 90 ranide$45°Qy rpréferatlly \bet@o6n @Baarsd 082°C in

l ess,. 5 preferablrgéf40 nPa s or |less, preferably 1
PRadicylaTbasgeon bRtk AEr Cs o phsigu Hetveek 100 and T30°C, and

PSR AT 5 o 95 oBL L AR T sor s

vvepgi‘férahl)smt)'otmt’iawor Méé]\/brefekHﬂIy\HSO rhPanslod &ss, preferably 70

pr ef rablly bet ween é'l%’ preferably between 1.2 and

4. &S cRESSRERINE trn%ap%pp B PReREBDN 4 & Fia S or less,

po 0 i

PapHTEHNETE i o TIRES B, & g oulEr weoftt SidRuton, M/,

spbetWeem O reandi 10 preéfegdbly beteeDI@nde5 1 preterably Het@€en 1.2 and
of.t eni ng point: 99C. 15 In one enbodi nent the

po14yol efin wax is the pol yethyl ene wax, Shanrock

S-394, N5, average particle size: 12.5 m from

Shanr ock Technol ogi es, specific gravity: 0.95 g/cn8,

DSD ﬁﬁﬁter’pbOdimeniitB@pOB@ﬂQfﬁhWﬁg lpdhatpolmhylene WaeShamrock

SIS, Sl RO A 1" AP SOt
f o °
ey g o TR

above par arreter val ues were specified by the

velPb OB el e pObRUETchRa® s ol e e Shamrock
wh t

o%cf‘fP‘fcqit% %féé%gg. fefe BRI 423, &Wg%fﬁi%?@‘d&i%hegbg'es
wi specific Brmahyeﬂrgmg#crhvﬁ,cmsm malt pojiretc 1 1 316t SuftaifiEBPOint: 99°C.

Furt hernore size ex-
In one embodiment the polyolefin wax is the polyethylene wax, Shamrock
S-394, N 1, average particle size: 5 pm, from Shamrock Technologies, spe-
cific gravity: 0.95 g/cm®, DSC melt point: 113°C, Softening point: 99°C.

The above parameter values were specified by the manufacturer. Some
parameters for Shamrock S-394, N 1 were also measured by the Danish
Polymer Centre, which resulted in a DSC peak melting temperature of
101.4 °C and a viscosity of 16 mPa s at 129 °C measured with a
Rheometrics Mechanical Spectrometer RMS800. Furthermore size ex-
clusion chromatography was performed for Shamrock S-394, N 1. From the
resulting chromatogram the peak molecular weight was read to be 1200
g/mol and the polydispersity was calculated to be 1.5.
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cl usi on chromat ography was performed for Shanrock
S-394, N1. Fromthe resulting chromatogramthe peak

woredogoulses wei ght was read to be 1200 30 g/ noPCEHDE2G08600499

pol ydi spersity was cal cul at edzjro be 1.5. WO
2004/ 011563 PCT/ DK2003/ 000499~ "24 I n one enbodi nment
the polyolefin wax is the pol yet hyl ene wax, DAVOSI,

sunpbhédergy%m StNé’g)/HIﬁﬁéﬁrk wihSis ﬂ%%Pﬁg@gg@@@%&! bavosi,

gravity: cnB, drop form
( DapVied! by Bensk ¥eksfadikd\/SalGopenhpgenxspaifid gravityn.96-0.98

vaBisti, BBl ping poBURGT M 02 AR Valsgapbroximately 4

paﬁ.@ﬁg ; S0q red by the Dani sh Pol yner
Cen e,bﬂv/\ﬁﬁ eé%{'rglg-aé'%éu?ﬁggf"ﬁh a DSC peak nelting

tenperature of 126.8 C and a viscosity of 240 nPa s
at_149 C neasured with a Rheonetrjcs Mechanical_ 10

Spébe rahrvce ParaReD valtigs: werersPecdiedcby toe yaarisfacturer. Some
Cth@ﬁ&@Fsa e Yo r’rfé%%ﬂﬁé’drﬁg thQDAM oiyrﬁéloﬁ.bhﬁ@, which re-
re e peak no- ght’ was

ul'ting chromatogramt ecul-ar wei
r esultédbirba D8Q0Peal meltimg dernpergtoteydi 4@6:68s?¢ yandha visdosity of

CbA0SThh8 %l 3B, el SO o 5 5L E ica
poSBécﬁ@rﬁﬁ%ﬂ%ﬁf- RISE00. |FUrf@nRrd Qi RREIuSRA Eﬁlldh‘?ét%?i'ébhy was

wax I's the POLYWAX 655 from Bake_r Petrolite, nel
poperforped dar BW@QSI. | rosmdhe enesuliingeehromeatogreiny dhefpeak mo-

' h f k lite. i
enbstiarHEobh R argg R e ARG O Ehot A fie binels B e oo
Bakgbtethtdist p@.ite, nelt point approx. 103 C. In one
enbodi nent the polyolefin wax is the POLYWAX 2000

from Baker Petrolite, melt point approx. 112 C. In

£ r B SAB BB e TP PorRpR Rs U PETVITAX"R00 j Baer

t hPetblitee nig@npoiaNgshrBRL NG, IoRd eaisbdvnentteypaipélefin wax is

honopol yners, which are linear and characterised
the POLYWAX 655 from Baker Petrolite, melt point approx. 87 °C. In one
embodiment the polyolefin wax is the POLYWAX 850 from Baker Petrolite.
In one embodiment the polyolefin wax is the POLYWAX 1000 from Baker
Petrolite, melt point approx. 103 °C. In one embodiment the polyolefin wax
is the POLYWAX 2000 from Baker Petrolite, melt point approx. 112 °C. In
one embodiment the polyolefin wax is the POLYWAX 3000 from Baker
Petrolite, melt point approx. 115 °C. All the above-mentioned POLYWAX
products are ethylene homopolymers, which are linear and characterised
by a molecular weight distribution, M,/M,, of approximately 1.1 and are

highly crystalline.

In one embodiment the polyolefin wax or at least one of the components in
the mixture of polyolefin waxes suspended in the coating composition is a

polypropylene wax.
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25 by a nol ecul ar wei ght distribution, MVN WM of
approximately 1.1 and are highly crystalline. In one

wepdsemirsent t he pol yolefin wax or at | east oneP@f/DKh@3/000499

conponents in the mxture of gpgol yol efi n waxes

suspended in the coating conposition is a 30

pol ypropyl ene wax. WD 2004/ 011563 PCT/ DK2003/ 000499

25| one émbﬂdhﬁdntfm@tpdlﬁﬂem@wa&'i§%!s§erwﬁa>nyla5p@§Fﬂﬂiyle?{d Wwax.

a EPIypropylene wax. | n one enbodi nent the pol yolefin )
walf ene gmhasiaenbifie pelyelsEn yumpenahleast ane oh éhercempoaents in

Ofth[éoh%gh?é Bf‘géﬁ‘@é%@gf\@%ﬁeﬁéﬂ%ﬁ%&ﬁe@ﬁ t;ﬁgact,deﬁﬁlg compgsition is a

conpositron | propyl €né a

nmoce-potymeer afl ppbpyiene androrener moko dilmeolefinde particle
si ze of the polypropylene wax is between 0.1 and 100
m preferably between 2 and 25 m in particular

befn"\_@ﬁé‘ e‘inb@di%gf@me Hartidle ¥R ﬁgﬁé&jmﬁfoﬁ)}l@é’%& is een

mel ting poi nt t he "pol ypropy tween

an@. 12&tuC10prieh epediérabbebetaren/? amad22 (04, inpsatienlabbgtween 4
be- tween 100 and 180C, preferably between 100 and

178k 2pH”barti cul ar between 110 and 160C, in

particul ar between 120 and 150C, in particular

bet ween 100 and 140C. 15 In one enbodi ment the

polnypme eyt témenixthespealo sieitingigoivit of $ise pbiydkdpyleie wax is be-
br anched polgprop | ene nol ecul es. A decrease in

briREm KE 3Nd 1499° e nfefesallyyheieenol @ and 200G ulpreferably be-
[ di i bution. 20 [ t ..

£ oSEP YD 3 eBGakTorealk, tRRvePR L 288, 378E: (R gartioutar

of bet@rEAN 1@hhY 1609 2Rt h&rtiBQLY BERREENED %Heﬁd%ﬁ in particular

| sotactic polypropyl ene con- sists of nolecules in

whbetiveshl 1Gteamy 14@t@ups have the sane stereo-

chem stry as a result of all insertions of propylene
nononer being identical.

In one embodiment the polypropylene wax is consisting of essentially un-
branched polypropylene molecules. A decrease in branching of the poly-

propylene molecules results in a narrower melting distribution.

In one embodiment the polypropylene wax is characterised as consisting of
essentially isotactic polypropylene molecules. Isotactic polypropylene con-
sists of molecules in which all methyl groups have the same stereo-

chemistry as a result of all insertions of propylene monomer being identical.

In one embodiment the polypropylene wax is characterised as consisting of
essentially syndiotactic polypropylene molecules. Regular alternating
stereochemistry of monomer insertion, resulting in alternating locations of

the pendent methyl groups, produces syndiotactic polypropylene.

In one embodiment the polypropylene wax is characterised as consisting of

essentially stereo block polymer structures, i.e. molecules having segments
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25 I'n one enbodi nent the pol ypropyl ene wax is
characterised as consisting of essentially

wayndiootsext i ¢ pol ypropyl ene nol ecul es. Regul arPCT/DK2003/000499

alternating stereochem stry ? nonomer insertion,
resulting in alternating |ocalrons of the pendent
nmet hyl groups, produces syndi otactic pol ypropyl ene. 30

| nheing SHRsteRbr idtRadif. Yrﬁ’b?nBYérﬁBSdM@ht'tﬁe polypropylene com-
characterised as consisting of essentially stere

bI posepdtgetio polyniepyleas , exhikitingorasdaime dogatiam @f the pendent
ﬁ{]g'?@%' %{&%32004/ 011563 PCT/ DK2003/ 000499 26 bei ng
5L isotactic. In one enbodi nent the
poI ypropyl ene com prises atactic pol ypropyl ene
exh| b| t| ngh random | ocati on of the pendent

adlimgat trepelyriapyl Qﬂﬁ?ewﬁﬁlhﬁﬁra)wp@ﬂty e\éwma@ of 400
zoﬁ*ﬁfpg%ﬂéfssﬁﬁor&%@’a&y %0'iiPa SBRIRsobrerEbly REEPAY &t less,

a s or 'I'ess era s or ess
pr pféembilmeOnﬁ’Bas or dasd, qr&rsferablgfm atﬂ’:y s/ér h;@s preferably 50
S_or 40 nPa

< B1P3 B<F 1630 aprciBbly 38 R S Of Jose BeSTorge 2 dHhg, S less

MParete bl f@%pé%d &ne enbodi nent the pol ypropyl ene
vva?( has a)J It rov(/n%t 230 ¢/ 2.16 kg of 40 g/mn or

nmore, preferably 100 g/mn or rmre pref erably 500
o1 B Bea P RiBrBt ol ks SuriRivn o 2ap o2 1
or k§of 40 gffifin 6E|rﬂiorfe| Qﬂéfél%\t)%@@@”@ﬂﬂwﬁé ﬁﬁ?eWe@é}*abRIfSG@g/mm

nol t en pol yner | owt ng at for 10 m n. throug
2. 00 BIGR) @i’%fﬁé&téy 1Qﬂhoeg/anlnaorzrrmekra@a@haé@@fc)dg/ngntor more,

ATy BOT il 5, 8055 R oGS St it o

betmﬂaten pblyandr #owingr &tf 23T Yorof 0 bt Vbedugh adod8mmZfiameter
gf erably of between 1 and 5 '\Er eferabl of between 1

ezt 8,2 dfalorg agcopdingde AST ferably of

between 1 and 1.5, preferably of betvveen 1 and 1.2

In one embodiment the polypropylene wax has a molecular weight dis-
tribution, Mw/M,, of between 1 and 25, preferably of between 1 and 10,
preferably of between 1 and 5, preferably of between 1 and 3, preferably of
between 1 and 2, preferably of between 1 and 1.5, preferably of between 1
and 1.2.

According to another preferred embodiment the polyolefin wax or, if a mix-
ture of polyolefin waxes is desired, one of the components in the mixture of
polyolefin waxes suspended in the coating composition is a polypropylene
wax, whereby the particle size of the polypropylene wax may be between
0.1 and 100 um, preferably between 2 and 25 um, in particular between 4
and 20um, and the melting point of the polypropylene wax may be between
70 and 250°C, preferably between 100 and 180°C, in particular between
100 and 140°C.
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According to another preferred enbodi nent the
pol yolefin wax or, if a mx- 25 ture of polyolefin

woRe®11563 desi red, one of the conmponents in t hECHDKRWBH00499

of polyol efin waxes suspended-i n the coating

conposition is a polypropyl ene wax, whereby the

parti cle size of the pol ypropyl ene wax nay be between

0. i and érﬂ@om’néﬁtetfn@r QQWIeHﬁtW%ugpéﬁU’ecﬁ% fBiFe do%tm? compo-
partlcu ar between 4 and 20m and the nelting poin

of siting ipel gppohyentes piapyleag Wwith baiakiea site be 0.1 and 50

ﬁgﬁﬁj&@fﬁr%&%@aﬂ%@%§§ %%%%&yrbﬁ%ggicullanr BétweeR 3hd 20um,
PCRAPRAED Y Q@&é%’emﬁa dd’ht%ﬂh@@&?pmteﬁéﬂmsz%ét%@hl 70 and

wax suspended in the coating conpd- sition is a
00256?(3/ nmeferrabtyr beiywesme100 talmda1 &ﬂfﬂt, i Iparticutar betwessn120 and

0.1 f I t 0.5 25 '
a7 Pe1 a1t BAlaAER OF AN MO GRALOTPRINREND 28 -400Rk 1t PAgHoular
| ,
or SPhuen S0 BoRCSXRY fEa TRt Binne B0 Bnf A srigie Wegosiy at
12@49r?d3 0fl 200D raRd saodmﬁseq)reﬁeramyylmi sdta erordessyeenaferably
000, b 0 and 1500, i

paPDBGIPAS beldhst arelorahis 1ES0BPtn g 5% dusragy 0 mPa s or

14%3@ f‘ef@pc{m{)'lﬁanﬁaoﬁ or 865, [f?é]%frﬁf)l?bi@/ mFX4 dmés§ O;S]’éferably

| ess, prefera 300 mPa s or less, preferably

nPaOSmBa 3 esbSSppaferamy P mB’amPar tessr and 4 am_lecular weight dis-

BRI O TSR LB Zitial etk

or | ess, and a nol ecul ar wei ght dis- tribution, MW WM,
of 1to preferably of | to 2, preferably of 1 to

1. §ongy em@tbm@a theeRelyolasinguax is ﬂ_ﬂe. Rolyasoryienengopolymer wax

o BBRHERYRRGAAP S BESL Abiead PR S B O RppSit oraviy:

0. 8% 4/efB, DS BN doiReHAbeC 148keniRg hbfft! F8r@0I Nt :
68C. Accordl ng to anot her preferred embodi ment the

polyolefln max or one of the conponents in the
ture of Iefl su the coatin
SoRCtnEi 1 BheRer BrleleH EnSaBERL R pelbiSfin 8! b bhe of the
Howeirpbnentd hht e tixture of polyolefin waxes suspended in the coating
composition is a polytetrafluorethylene wax. However, polytetra-
fluorethylene wax is preferably used in mixtures or alloys with other poly-

olefin waxes.

The particle size of the polytetrafluorethylene wax may be between 0.1 and
100 pum, preferably between 2 and 25 pum, in particular between 4 and
20pm, and the melting point of the polytetrafluorethylene wax may be be-
tween 250 and 360°C, preferably between 260 and 330°C, in particular
between 280 and 320°C. In one embodiment the coating composition is the
PTFE: 60 % aqueous dispersion of polytetrafluorethylene, Shamrock
FLUORO AQ 60, Average particle size: 2-3 um, pH: 7-8, Apparent density:
1.47
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fluorethylene wax is preferably used in m xtures or
alloys with other poly- olefin waxes. The particle

w@me/0ofs63 he pol ytetrafl uorethyl ene wax nmay bePGEDKe@A/000499

0.1 and 25 100 m preferably,petween 2 and 25 m in
particul ar between 4 and 20m and the nelting point
of the polytetrafluorethyl ene wax nay be be- tween 250

angh 69 embudimenttie Blgbbéﬁﬁrwa%@@r #dcSPB6nehts in the m|xture of

particul ar between 320C. I n one enbodi nmen
t h@olbf@I@fln exaspusriended in dhe peatimrrempesitioncansiais essentlally

GF B e GBI, ST B, st o
ntHe yenedic 46ria2CPRCHRSEH,CHR ) -CHR1-CH3 for n

PCT/ DKZOOg)?OOO499 28 I n one enbodi ment the po yol efin
wakaR! ohe conponents in the mxture of polyolefin

m%@%éuﬁip%?g%, 28, 25‘92%0% 2928098 téé”tgmgr(‘)s'sﬁtgz, 33, 34,

essentr’al I’ é of Kane écte

f rém3hS7y BBuBQpﬂO,aﬁlkaarZe%d«M, 45148, AZd48ywhbere Bgrad iof CHs.
formul a CH3CHRL- (CH2CHRL) n- CHR1-CH3 for n 5 equal to:
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,

28In cir?e ertboddhenBthe gdyoldfin waé%n\flﬁ‘@ &époﬁéwsg’iﬁ t(h;égmxture of

, 43, 44, 45, 46, 47,
| np@M@eﬁnMamusptelmdeﬂom;ﬂm ebatingraamppsitiba a:ommsm@ea$mtlally

| ef | ded_in th
codh Pig U 1 1 clfees, Sedetintsh M HriSaf Srinés de-
motepmired b9 ’@Hé‘g@ﬁérl@qbﬁﬁ@leCHgng1t@l-g{C§]-qu1)Ofcﬁhllﬁquﬁsfor n

de- term ned by the generic fornul
it0}( CH2CHR1) n- CHR1- CH3 for n equal to: 49, 50,

49@ 5@6522§3 gg 5858, g:é 58595§0 @g:eﬁﬁs, % 632@36, 67, 68,
7669770 77872793, 89, 78176,82, 78379840, 8315 828@3 82,, 88886 87, 88,
83@2,998%3511,’1%72,2991,834 3511,0%69 59170398,1%% 1%9101111;02 ﬁq3 {6, 105,
11406, Yo, 15841081910 16, 14571131814 U5, 480117, 118, 119, 120,

121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135,

136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150,

151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,

166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180,

181, 182, 183, 184, 185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195,

196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210,

211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 225,

226, 227, 228, 229, 230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240,

241, 242, 243, 244, 245, 246, 247, 248, where Ry = H or CHa.

In one embodiment the polyolefin wax or the components in the mixture of
polyolefin waxes suspended in the coating composition consists essentially

of one or more of the alkanes selected from the group of alkanes de-
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121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131,
132, 133, 134, 135, 136, 137, 138, 139, 140, 141,

wadm4/01483 144, 145, 146, 147, 148, 149, 150, POI/bK2903/000499

152, 153, 154, 155, 156, 157, 5458, 159, 160, 161, 162,
163, 164, 165, 166, 167, 168, 169, 170, 171, 172,
173, 174, 175, 176, 177, 178, 179, 180, 181, 182,

18 th
i e Y 05,008 5 o

2oaquade 206, 207, 208, 209, 210, 211, 212, 213
210402050, 6 25215502381, 2380682957238 320580951235 260,
23264% 2567,,262’386823@9 227412,27124312 2%3 2?4132752@% 277, 278,

o as B 260 Bar sk o 20, 23l SR S 201, o8, 203,
i %Mffgé’fzgéo%gvoggﬁ' Bodiitfy aq?ﬂ L%Bg%@ T84 %5‘“{?@&398@? 308,

conpositi'on ¢onsi Sts’ e€ss one
th&O&Imé’sHsQHQcBeﬁ 314}@15)61@: Gdp, 818,a31H B30, &Q1V\®22 323,

et 25 ol AT e P80 (Gl GEf P2 R iy Tgh 396, 337, 338

9,3425 2 348D 2 2
S, 440 SRR k. 968 45011780, 305256 o0

6%542355 3560 3527358,2?/@ 350336273622363 5, 3657 BE62367, 368,

SO Sd1 3130315,58 54 3150317365, 3155, Io9080 15382, 385,

30884,3%¥85, 3‘336238303883@89 3&4@)53930@923@53 :%Qﬁ 3953(396 397 398,
310, 311, 312, 313, 315, 316,

32&99@;9 48143 4023403, @2454033260632@7 4@&, 4@394103301 412 413,

1485 Ah 411,318 4R, 44 42d 402 0, 4l hagddesazr, 428

35429,380, wiera Ry, = Bbér, CH56, 357, 358, 359, 360, 361,
362, 363, 364, 365, 366, 367, 368, 369, 370, 371,
372, 373, 374, 375, 376, 377, 378, 379, 380, 381, 382,

258 ongBhogdionte oo e s3poRts e micur o
40%lydiefin wid&Es \pend6d in 408 codthty cdiPositibh, cohbists 488entially
j'é(gf' ﬁlgo ﬁr%;?é éég'\e a?kanes séleér e% frgrzn1 the4 Zg]%ougzg’f alﬁgﬁes de-
termined by the generic formula CH3;CHR¢-(CH,CHR{),-CHR;-CH3 with a
value of n between 430 and 3000, preferably of n between 430 and 2000,

preferably of n between 430 and 1000.

In one embodiment the alkanes has a number of alkyl groups situated on
the carbon backbone of the alkanes as branches, which number is 30 or
less, preferably 20 or less, more preferably 10 or less, even more pre-
ferably 5 or less.

In one embodiment the alkyl groups situated on the carbon backbone of the
alkane are selected from the group consisting of methyl, ethyl, propyl, butyl,
pentyl, hexyl, heptyl, octyl, preferably from the group consisting of ethyl,
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15 429, 430, where R, = Hor CH3. In one enbodi nent
the pol yol efin wax or the conponents in the m xture of

w@olgolsbs n waxes suspended in the coating conpOEDKR@A/000499

consi sts essentially of one %b nore of the al kanes
selected fromthe group of al Kanes de 20 term ned by

the generic formula CH3CHRL- (CH2CHRL) "-CHR1-CH3 with a
vabusyl,0hexyl DEEYE 3oreéid i

bet V\gen e4)§/CI) a%gﬁgg%% br pr engggPyﬂgféﬁﬂggFmﬂin%g Sﬁth' and
10botyl, et onereqiretadabiiis ethys al kanes has a nunber of

al kyl groups situated on 25 the carbon backbone of

t he al kanes as branches, which nunber is 30 or |ess,

pr gf ehabémba@irént! R$Ss CHA gndpraalf tieallethyiGyrelps afdve the same
even nore pre- ferably 5 or less. In one enbodi nent

t hetespeghergisbyps situated on the carbon backbone of

the 30 al kane are selected fromthe group consisting

of nmethyl, ethyl, propyl, butyl, pentyl, hexyl,

hept phe embglimenteRe+abiHy ahdotiet Stereyohepistonshahyeg fiwim one
et hyl , VWO 2004/ 011563 RCT/DKZOOB/O 0499 30 butyl,
heTUAYISERYP 1o AgiaichhauriBEaineT MM SRRy oup

consi sting of ethyl and butyl, yet nore preferably is
ethyl. In one enbodinent RL = CH3 and all the nethyl

gr bupse kamkodimensBRne ClH; and the otndedwdar strudturecisea stereo block.
enbodi mrent R, = CH3 and the stereochem stry changes
fromone nethyl group to a neighbouring other nethyl

9r AdBerdity tdan %@P@&Qﬁqhmésé%t irvéatdnaiitbre he prai@sd bahethod
structure is a stereo block. According to an aspect

of ot tiealineaswrfaca cemprising theeteps of provi ded a net hod

of treating a surface conprising the steps of 15 -

provi ding a coating conposition according to any of

cl apraviding @ &éating capmposititth aedotdip@abidiy fuEias 1 tos2t o

the surface; - evaporating said Iiquid phase fromthe
appl i ed coating conposition; and

- applying said coating composition to the surface;
- evaporating said liquid phase from the applied coating composition; and

- subjecting said dried, applied coating composition to a heating treatment
to coalesce said wax particles.

According to another aspect of the present invention, there is provided a
method of providing a surface with a protecting coating by

- applying a coating composition according to any of claims 1 to 52 to the
surface;

- evaporating said liquid phase from the applied coating composition;
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20 - subjecting said dried, applied coating
conposition to a heating treatnent to coal esce said

w4863 cl es. Accordi ng to anot her aspect of P€TIBK2003/000499

present invention, there is preovided a 25 nethod of
providing a surface with a protecting coating by -
applying a coating conposition according to any of

cl asuBjettihg sari Hed,NgpplRidr Eatititig GfpoSHGP S &t héstirtrEatment
l'i qui d phase fromthe applied coating conposition;” WO _
2004P0eisss theptempratwe/ obtheo dried coating bjasapesiton 4o dring said

tr i ABe! ofce PSR RWARIROR 4 Pebfh B RERIgth, wares into

coatgoafesoimpsiatd albowing dzid MeaxsFrticled 2o PreVi€s acdorftinuous coat-
pol yol efin wax or of a m xture of polyol efin waxes

i nt dn%(’fy?fa%%@?%@ngt ate allowi ng said wax particles

to provide a continuous coat- 5 ing of the surface;

and allowi ng said heat treated coating conposition to
coakmiingasaid heatdreated eoating compasitiog. to ddn$bkdate to a protective
polg lefin wax particles preserve their shapes during

t h& oration of the liquid phase fromthe applied
coating conposition and the particles are essentially
left in a dried state when substantially all the

| i o @opiedefn Wax padigtgsopresetie their shapes during the evaporation of

S RS e R  SEud Bl RS eb SO 2 Bl aribls e
| nesdurttially I9fhase fed erae aiiterPaubstahgslyoyll ke Ii§URNPRAse has
grow ng together of the particles”. The forned

cof@@RHateshase nay consist of a polyol efin materi al
with open- 20 ings. The openings arise due to the fact
that sonme particles that coalesce to forma coherent

ph&malescaittoalascareky if intended tanidsimets: tddosnl frrcformation
' al escence, bet V\ﬁen them In this way a

ggf:qf @rw ,ﬁtg)g\ggec Otg\ais[.a,drqmtqp BYse pfﬁj‘g phase of separate particles by fu-

sion or growing together of the particles”.

The formed coherent phase may consist of a polyolefin material with open-
ings. The openings arise due to the fact that some particles that coalesce to
form a coherent phase do not entirely fill out and cover the surface, prior to
coalescence, between them. In this way a continuous coating with openings
or holes is formed.

According to an aspect of the invention the particle size is relatively small
such that substantially the entire particle is softening upon the heating
treatment, thus leaving substantially none of the inner volume of the particle
unaffected by the heating treatment, such that the particle is capable of
coalescing with the other particles.
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or holes is formed. 25 According to an aspect of the
invention the particle size is relatively small such

wao bat/osishst antially the entire particle is sof PENDKEQV03/000499

upon the heating treatment, ghus |eaving
substantially none of the innér volune of the particle
unaffected by the heating treatnent, such that the

palit bfkeeinbodmiatitl 6f tHe iFRHRACHH vl@cbblt)li e mtehpu oIefln wax
particles. 30 WD 2004/ 011563 PCT/ DK2003/000499

onkéndengeas rieitansitionhte ianlowveri aiue IﬁJlG}i'}scEﬁéaft\&ﬁ & thﬁetlme the

oML A8 S 0 SRALF I 1o e B, B oo
\/\Iaéxcrw:swechwlr@' ds sneurcd Adaligg Bonditae Qﬁ‘iereethbaﬂtemﬂgal struc-

non- excessive heating” is neant a hea} g
cowcﬂ@ tqf dhe \aeticde rRatesiab ja eat camprmised,pRAGr figesubstrate ma-

Letn'a%@bégéﬁe@rtbft‘he 'h?%aﬂﬁ’ tr%%tmé%%%ﬂcoh forflsedne

strat - terra ected to t ati ng
treat ment i s not conprom sed. |In one enbodi rrent a |l ow

ool OIS P Eerb BBl et Eup 5P [bredeiiey T 6T o ot all the
hegélyfih vl imBRiculerdsPoRA UnFBRAN tHRRG h@Etlﬁ €reatment.

invention the particle material 1S a polyolefin wax,
V\,hl ch has an advant ageous val ue of all or nearly aII

ey i efeofftheft MR invditonRe AERE TRl .4 pplyotefin wax,

Sl whithCifas aRladvantigpeousivenesof dll ofkarly lafwirtae ifeliéwilg physi-
particle size. 15 I'n one enbodi nent the pol yol efi n wax

r eCRr paranetere fndo charanteniiche chenyeal ainerinessc teehanical re-
h
pad iR, bt Yol Ref b B ERURANLR, 55,

sai d heat treat ed coating conposition to consolidate

to a tive coatin n one enbodj nment the process
askEOhe afigaent qbgole%hwaw.rem%ﬁfllaesso 51 Bpeies Crystal

Coéﬁuétgrer ?r?érH tfe 'c?yﬁgl'%f?t}&ti?e of the polyolefin wax particles of the
coating composition upon allowing said heat treated coating composition to
consolidate to a protective coating. In one embodiment the process asso-
ciated with the consolidation of a protective coating results in amorphous
regions of polyolefin wax and/or interfacial regions between crystalline and
amorphous regions. The definition of "crystalline region", "amorphous re-
gion", and "interfacial region" can be found in "Handbook of polyethylene",
A.J. Peacock, Marcel Dekker Inc., 2000, p. 68 and the accompanying figure
1, which is hereby incorporated by reference.

The evaporation step can be carried out by allowing the applied coating
composition to evaporate at room/ambient temperature, but heat may also

applied using well-known heating apparatus.



10

15

20

25

30

regi ons of polyolefin wax and/or interfacial regions
bet ween crystalline and annrphous regions. The

waledounitsson of "crystalline regi on", "anor phouBCT/BK2003/000499

gion", and "interfacial regr o;\ can be found in
"Handbook of polyethyl ene” J. Peacock, Marcel
Dekker Inc., 2000, p. 68 and t he accorrpanyi ng figure

25The M‘é‘atﬁﬁ; 'tr%d%feﬁpyoy REAER Hhat W@xbgaﬁi%fe%r %rﬁéebroﬁbﬁt into a
evapor ation st ep can be carri ed out ow ng

appmaleelcrngataiagcandmaoerrteobnut csmaweh/émewat heatlng apparatus

rogny anhi er at,ur.e ut .heat may al so applied
usFity A0 R AT rt*ﬂ?rga""a?) GRS 30 WO 2004/ 011563

PCT/ DK2003/ 000499 33 The heating treatnment by which
the wax particl es are brought into a coal esci ng state
)

caficeerding ta peefered wnbedimants phdhesenewthods Hisphaud yzhase of

e. r |

e, Rl EOhppBRB Bk, At Rlnt & 4 BouEh oot range tower

t hthdnl ﬂrw mauh‘EgSpoirft ort ieltingapoing rargep of ithe Particles af the poly-

bor oi nt aborllng poi nt rang eﬂ_‘ovver, than the
'Hg"’ pref Hie mbrtuie gt Belyalefip wyesoaraby Jfanay begbtained

Of Haﬁehqpiﬂ phalk g5l éi_}‘ée, Eafﬁf eQ%%&légedrbéFdreeth%f temperature of the

po yol eT1 n waxes. obt al ne
I [ waucpanﬂrraese besoreseant hl@hlt;za’eﬂmpmmererdtd)ﬁfe)c@alehung state, i.e.

GBRLSIAF ol SR B Bhdheg e, 2 1 o

before the continuous coating of the surface |s
formed. In one enbodi nent the coating conposition is
apb‘l ose embedimnenirthaceoating spmagsitign issapplied to the surface by
gb & tion of the coating conposition can be carried
§ g any suitable application technique
i ncluding brushing, wping, or rolling accord- ing to
a preferred_enbodi nent the coating conposition is
ap%hﬁeﬁpﬁ"ﬁai'% of dheteratingycappasitiany . cam benearead stnksing any

thg, et 'pBCABPRIhhRud fthldind Brushing, wiping, or rolling accord-
ing to a preferred embodiment the coating composition is applied to the
surface by spraying. In one embodiment the coating composition resulting
from dispersing the polyolefin wax in the liquid phase, is capable of being
applied to the surface to be coated, preferably without using high-pressure
applications. The coating composition is preferably capable of being applied
with a spray bottle worked by hand.

When the method is used as protection treatment against graffiti the coating
composition is applied in an amount effective to prevent graffiti markings
applied to the coated surface from penetrating through the protective coat-
ing to the underlying surface.

When the method is used as protection treatment against attack by aggres-

sive gases or liquids the coating composition is applied in an amount ef-
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20 fromdispersing the polyolefin wax in the liquid
phase, is capable of being applied to the surface to

wheoogoatsesl, preferably w thout using high-presBtr/BK2003/000499

appl i cations. The coati ng conﬁgsition is preferably
capabl e of being applied wth'a spray bottle worked

by hand. 25 Wien the nethod is used as protection

t 7 eak: Lo h L . ! g .
gt e 2gpleisile) Ba§67 Bl TGS UMRELE the Soated
masifaess froap pleinetratiog ttheougbathedpiedtiveecoating to the underlying
pqu&rating through the protective coat- ing to the

un 'ng surface. 30 Wien the nethod is used as
protection treatnent agai nst attack by aggres- sive

gases or liquids the coating conposition is applied in
anAgerding t a\weleomy embsdgnenttherpatng covaesitiuis applied to

cofierac® e Epbi6r S0 SR e e et rat i ng

through the protective coating to the underlying

surface. 5 According to a preferred eppodinment the

coab® ngmeuRp d¥i theoAnpdied pptating coOMPOsEIosy i Aetesmingd by the
a 1 Of

PR et nafind T e fffacSio oD oftepRR. Further, the
poweight \ypemoehtage wfehefpalymefiuwaxmixturebef polgaleéid waxes in the
protected. Further, the JfO wWei 82% er cent ag/e oé] tpe f th
pofSRiNg FAMRRRItoN.IS 2180 AelpEmIPEH Y M RRESIY ARt Qature of the
COglifak PP fehtdPLsr bl%té’été@. determ ned by the porosity

and nature of the surface to be treated or protected.

I n one enbodi nent the anmount of applied coating

coppaosition is de: ernm ned by 1 he i red e

¢ e Pes £ dimeRt 408, 450U, %8 Abrillo sPAtid Gpapositon is de-
t hiegiiess b9fthbh@ediedd ticikhesasfi the ddatings 3n IdheneABodiment the
preferably |less than 10 pm preferably less than 5

pnthigneserefdhg achievacthepatingyis lesy iham20ciome prefesahlyigss than
and_anmpunts of, the | Led coati 0 sitjon ap- 20
00 IR ik TarRbiviIESs B & iy lerally TSP REN Y 2. 2P

Typical concentrations and amounts of the applied coating composition ap-

pears from the following table 1:

Table 1
Composition Coverage
(g wax powder/litre Ili-|(ml coating compo-
quid) sition/m?)

Porous substrates | 140 - 150 125 - 350

Steel/painted  sur-{10 -15 50 - 85

face

Stone, marble, slate |65 - 75 60 -170

etc.
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Table 1 Conposition Coverage (g wax powder/litre Ii-
(mM coating conpo- quid) sition/nR) Porous substrates

wa2®4/0116560 125 - 350 Steel/painted sur- 10 - 15PGDDK2@3/000499

face Stone, marble, slate 65 35 75 60 - 170 etc. W
2004/ 011563 PCT/ DK2003/ 000499 35 The coati ng
conpositions are prepared by suspending a sel ected

arpdtcoaihg RYNYBSid Wpl‘érpfairétﬁ bifi Stispefd g @Q:J_el’édtﬁ iafnount

waxes in a selected anount of a Selected I quid,
desf pelgoliefintvax pr teemidurefoficlysetn viaxagdmesseleeied amount of

tr selbiest 06U10s RefeshBy % pRSent f o SHrkiittan g man-
cl gémendwii pebge, AgCas firtheridisoiidery indhpexamphs.t he
present invention, there is provided a 10 - use of the

coating conposition according to any of clains 1 to 52

fo - ; CRunlz : ting
| hrEel s B AReons st itk G909
pro- viding a surface wth an essentially permanent

anti-graffiti coating; - use of the coatin .
ohpeRMete GibEbampag: obheresentupRion erels rrpyided a
pro- viding a surface with an essentially pernmanent
coating protecting against pollution and corrosion;
andug® of theseoating ¢mmpasitiom gcewningstotamnobaasions il iig SRdor treat-

any .of clz#rrs_l to 52 for pro- viding an under water
strdeg &r¥MaCy. a ship hull, with an essentially per-

- use of the coating composition according to any of claims 1 to 52 for pro-

viding a surface with an essentially permanent anti-graffiti coating;

- use of the coating composition according to any of claims 1 to 52 for pro-
viding a surface with an essentially permanent coating protecting against

pollution and corrosion; and

- use of the coating composition according to any of claims 1 to 52 for pro-
viding an under water structure, e.g. a ship hull, with an essentially per-
manent anti-fouling coating.

According to other aspects of the present invention, there is provided an

- article of manufacture comprising a structure with a surface coated by the

method according to any of claims 53 to 56; and

- article of manufacture comprising a structure with a surface coated by use

of the coating composition according to any of claims 1 to 52.
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manent anti-fouling coating. According to other

aspects of the present invention, there is provided an
wWQ2004/080563 cl e of manufacture conprising a struRCTUDE2003/000499

with a surface coated by the thod according to any

of claims 53 to 56; and - artircle of manufacture

conprising a structure with a surface coated by use

301pbné hanisediichd the BRNSE i e 36E BF Bidtiest & AMvrbite, such as a

clainms | to 52. WD 2004/ 011563 PCT/ DK2003/ 000499 36

| nwinekmill rivddneeeinet advantage 0k using the methed apraiiing &9 any of

© LSS, B g A b SpoSRHL30 i 1
56tcablinto praeideotki b sx0ie Si durableaad prbtectiviecs afacedoating.

claims I to 52 is to provide the blades with a
durabl e and protective surface coating. 5 In one

e"E'P?ﬁé%%de?ﬁeﬂ{ {Hecérﬁ{;liesisaa Riof filiid 'dl‘is%@ld %rutb§&Lch@s, e.g.a
substances, e.d. a netal tank or a glasfibre tank.
Onmetaltankagea glasfilsienignk h©needdvadhtage of dsingrige tethod accord-

of, clains 5 Q 56_and/qgr the coating conpositjon ,
acittr Ay € Ol 3 el andler 35 soaig CaMpRBceassRuding to
Mebal Jf Mkimd § o asrzrgigrt_eg@%v@@dthar Pretat QahR&ilhVS ditabIRCENd pro-
coating. In one enbodinent the article is a plate nmade
of tastive sutfaceicoatingenent), par- ticular for the

roofing and facing purposes for buildings. One
advant age of using the method according to any of

cl B oRe eMBAidRnaHY Sticlelie L£piatd RthdkSoftaeRasfiibr®@ement), par-
according to an¥_ of clains 1 to 52 is to provid
e

e
p| tiewar fardéeopotiag @ndi facingi prreosesHEei huildings. Oae esypatage of

and.; cli cpa [ €t
BB ShECHd HELER BEA0 by RS R°RELFRY iCcosting
cadmpbsnioh@dod'rdi? to eng oldicimisapey 62 isit pevidee pratédathde of
accor dj n%Uto any of 20 claims 53 to 56 and/or the
cogtarpi (Fymsementhwith ecdirablerd PEgigctre yrkacescoating. 52
is to provide plates made of marble with a durable and
protective

In one embodiment the article is a plate made of marble, particular for fa-

cades for buildings. One advantage of using the method according to any of
claims 53 to 56 and/or the coating composition according to any of claims 1
to 52 is to provide plates made of marble with a durable and protective

surface coating.

In one embodiment the article is a metal object, particular a wing of an
aeroplane. One advantage of using the method according to any of claims
53 to 56 and/or the coating composition according to any of claims 1 to 52
is to provide the metal object with a surface coating to improve the de-icing
of the metal object.

According to an aspect of the present invention, these objects may be ob-
tainable by providing:
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surface coating. In one enbodinment the article is a
nmetal object, particular a wing of an 25 aeropl ane.

won@4adsent age of using the nethod accordi ng tPCEDK2@B/000499

clainms 53 to 56 and/or the cgztlng conmposi tion
according to any of clainms 1 is to provide the
netal object with a surface coating to inprove the

deairﬁétﬂgg FlirdallR fé?ér@et%hﬁﬁ éﬂ%&% Qs gfng to an

aspect of the present Inv these objects may be
ob-~ ptavidiag laecdafing roowmpbsitipn mmdm/tomﬁy&g claims 1 to 52;
PCT/ DPﬁZOOS/ QQ049 t reat |

PRY

conPPPY¥INGSR! é’oéﬁ%gom?)og%ﬁpgg Iag, gnggg?fiaﬁa BERE sheet;

Coﬂﬁ%ddaﬂﬁ %‘éﬁﬂf idBhhSe B e @ﬂ)rﬂie@scobtlhg ceiposition; and
appl ying sabd coa ing conposition to at |east one

sur subjecting tsmd éh@@t apphe@k/@q:aimt ¢orgpesitian te guheatintyeatment
fro the}%é)cp |rp onposition; and 5 -
2590 yarde %8% ! !

subJ | i ed coating conmposition to

a heating treat rrent to coal esce said wax particles;

and/or 10 a method of producing a coated sheet

coﬁ’ﬁ¢|0§| ng the steps of - applying a coating

conposition according to any of clains 1 to 52 to at

| east one surface of the sheet; - evaporating said

| i gunethplasferbdusing becombed sleeetommampriging trepstepsiain; -

subjec sal dri ed, |ied copating conmposition,t

o MeRphitgD e GealinonsombaShign raEcatton 4O gt gaiihs o 52 to at

the bk QG Ao CRBRPRIt on to bring said particles
algpo’]et%efc ?’tfn vv%x or of ‘a mxture of polyolefin

vvax eavaiporating smddme@ophigs&sfr@ndhalappmm goatingicorposition,
parti uous

| N f.th
S cBicEind e et el BREbai R SaBAClbRe fnb8fng treatment
congstdidd thé PermpBRRlitedaf ¢hd @riddPéctipgt toripodifion to bring said

coat/ nr(“t:lcles of a
polyolefin wax or of a mixture of polyolefin waxes into a
coalescing state allowing said wax particles to provide a continuous
coating of the sheet; and
allowing said heat treated coating composition to consolidate to a protective

coating.
and/or

a method of providing a surface of a structure with a protecting coating by

coating a sheet on the structure comprising the steps of

- applying a coating composition according to any of claims 1 to 52 to the
sheet;

- evaporating said liquid phase from the applied coating composition;

- subjecting said dried, applied coating composition to a heating treatment
to raise the temperature of the dried coating composition to bring said

particles of a polyolefin wax or of a mixture of polyolefin waxes into a
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and/or a nethod of providing a surface of a structure
Wth a protecting coating by 25 coating a sheet on

WO b@4s1156xt ure conpri sing the steps of - appl yPeyDE2003/000499

coati ng conposition according go any of clains 1 to 52
to the sheet; - evaporating gaid l'iquid phase from
the applied coating conposition; - subjecting said

dri %al@é&ﬁ%%@atEOQH6WiﬁgC§§B0Waki BArtitRs2td18RblIAG a continuous
treat ment O to raisethe tenperature of the dried

Colc’:ltdolfa?@ifngmfrﬁmsmeetm?nd bri ng sai? plarti cIf es of a
. : X1 . . .
P elRg R Bia Chedey Sl b iR onsh M 18 propective

st gb&tir).| owi ng said wax particles to provide a

conti nuous coating of the sheet; and allow ng said
heat treated coating conposition to consolidate to a

br ?bgféély(ﬁle\fll\é%ék qﬂ% Squ I?ﬁe pr%@’&lafﬁ{ '%%%&@%%gt Eﬁ Pending

pol X as osed péndi ng ni's
apPlanisht pateninapplidktie n20 0K PAIAR2 01 353 ridpegdPanDahish patent

patent application no. A 2003 sgne .
appPPlcation ey e d 2% { (Same a%lmggatsame date of filing

appliradd oAy | &3 BPard'if ted b
i ng%lpggéréar?e%?ﬁ)pgé\gﬁdig’ %Eﬁriﬂ%ggﬂ?g@g%@ E@nr%ogiar?er{tcc%r&gra ed by
or raferenceoat i ngs are applied to a sheet, and one

coating is applied to another coating and so forth for

any other coatings. 15 The sheet conprises one or nore

fi |{renanbddiffant vé DredBRs béétir?g?;s 8 apSifdd/ B bastRiet28Ad one
a liner. I'n one enbodi nent the sheet is a | am nated

st codling is.applied ita anethervsetingend sofertbfeeany stherfdopiings.
The adhesion of a filmto a structure nmay be effected
by e.g. surface ten-

The sheet comprises one or more films and it may also comprise an ad-

hesive layer and a liner.
In one embodiment the sheet is a laminated structure.
In one embodiment the sheet is a film.

The adhesion of a film to a structure may be effected by e.g. surface ten-
sion properties and/or electrostatic properties of the film without a dedicated

adhesive layer present.

In one embodiment the sheet is comprising an adhesive layer having a first
major adhesive layer side and a second major adhesive layer side which
defines the bottom surface of the sheet and a film having a first major film
side and a second major film side, said second major film side being
bonded to the first major adhesive layer side; and the coating composition

being applied to said first major film side.
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sion properties and/or electrostatic properties of the
filmw thout a dedicated adhesive |ayer present. 25

w0 poogielsebodi nent the sheet is conprising an BGBERME/000499

| ayer having a first major aghesive layer side and a
second maj or adhesive layer side which defines the
bott om surface of the sheet and a filmhaving a first

major film side and a second major filmside, said

second major filmside being 30 bonded to the first

rraJTbe temn abiove "Papded &"dueansich file apdan aghesinp dayariipadher-

oo 288k e a8 55053 By GBI NE i comoltl

bondlmbstt@ommeﬂew sucH thatessshtilly dioks &l Mﬁfé@’éll‘eal @f one of the
adher- ing to each other and the adhesjve |aye

cong fllﬁ@ sides afithe,fikm dqelrbqqmﬁ@ttvgtlyeSQQnt@IIwg@ ¥u|l surface area of
COHRé%ffgﬁé/ v'gdg%@hteg% I87SE él&é M}é ?ﬁhé#ﬂ/lﬁ |a°y€rf i€ t8ffi Apeing

one two fi m SI
cohowaed m‘tﬂmayssesnhllm Wyytdsedéﬂﬂeld abweaehsoad@fme)é refatienship

Thbe e ShEHE ob Bredinast fas Siie of APPEeT Iy Wit the excep-
defld)r'i‘ ﬁi’at%@?@rc@%%ﬂﬁ@éh BRo3utk |fﬁﬁ1' Gaed hidy %b‘f‘%edlﬁ&;éﬁé mag-

one | mand one side of another filmwt
exalétpde an@natmattharméorftbe@ase ioé evibmrandwen adbesivel layer. Further-

1% o i Cheohorl ¥k mERincsimilah 465, 2 Hefid “6ove aiso

Fuaéﬂireer a reltienship®etwesh ababjod snestasHice andy duface of a liner
| ar way as defined above also define a

r ewah |tbﬁ§xp9ptm Heatrihg faegesrbeiween tworsuchesuifirces may be of a
lfff@Féht%aGn ®hnd ;H'am}ettngn ‘ch‘:fﬁ@t SR 6#??“&1'%‘?}0’( 84 SBResive

ween two~such surfaces ma
na@yetude and nature than for the case of a filmand
an adhesive 15 layer. In one enbodi nent the sheet is
conprising an adhesive layer having a first major

2B BreuneAl 8 AN B5ARNENRLP SRR Ry kUG a
anmajprfadhasﬂtewlay@r side aatl amagcond imajor adhesive Iayer side which
defines the bottom surface of the sheet and a film having a first major film
side and a second major film side, said second major film side being
bonded to the first major adhesive layer side; and the coating composition
being applied to said first major film side. In this embodiment the film has
substantially a thickness of 0.025 mm and is made essentially of polyester
and the thickness of the sum of the film and the adhesive layer is

substantially 0.050-0.075 mm and the adhesive is pressure sensitive.

In one embodiment the sheet is comprising an adhesive layer having a first
major adhesive layer side and a second major adhesive layer side which
defines the bottom surface of the sheet and two or more films each having
a first major film side and a second major film side; and each film is stacked

upon another film such that a second major film side of a film above is
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20 side and a second major filmside, said second
maj or filmside being bonded to the first major

wa@elivesirses | ayer side; and the coating conposi t PGNDK2003/000499

being applied to said first hor filmside. In this
enbodi nent the filmhas substantially a thickness of
0.025 mm and is nade essentially of polyester and the

t hbehdwb® @firdthaapriigisidder 4 rnlrmb@nﬁv bk@e@tdh@ﬂb\%st film in the
layer is 25 substantially 0.050-0.075 nm and t

adlasked wmcfphag s@rs_ecs:@ﬁlsmawéllmmd@ rb@ndﬁddﬁltherftrst major ad-

T80 By BSOS VG B PR 8,8 Thanoo o

| ayeatingl. de whi ch defines the bottom surface of the
sheet and two or nore filns each having 30 a first
maj or filmside and a second major film side; and each

Atk SRR B SLARAIR T o
Pmmmw@ow@r side Iaodobac%etr:]mclh gﬂajgltsasmaﬁ?? Ibgt/irrerside which
ot s BriboiOm SutecS S Eht ahags & Fo o ndie Bisusech paving
t hé? fifdt hedjoPRin® sidetand 8 Se¥6nd %Yé?ér ﬁihP'§‘ de28fd lLe'%\‘%htfﬁ’rﬂ'lg%’éacked

I mside is subjected to said of ~ coatIn
I numfb aéﬁﬁlﬁﬂlfﬂﬁhsucméh@heeseqmdcmml Hmgiden o’é(m‘éhrm \above is

s AFartt 4 ahlbf bon FBlsCYr ZARE BRI ARG FrdSn BRI n the

bOs.*.tbokecSwhicﬁ\C Raofitstdeonbanhjorfith isie ®HnHBA Qo fthb THsteR|br ad-
or filmside and a second mmj or

having a first
fi NP8 ayer site; @d@thel fopmost §Hm@¥iﬁjlslwbjgéﬁ$daf@o$ai@rmeth0d of

| TRAE Bt 350 sBoa PR LR 8 1 boPidd L7 e
beI ow except the lowest filmin the stacked which has

secon jar. fil S|de bonded to the first nmjor
ad hgas? whee J;?g fhis; gl ngféeri hé ARRlisdsto ﬁ|$tFHC§P'@e't|f§ay in the

SuRjrsd B tikfe Eé'p‘i‘eﬁ?ﬁeﬁf}g & OS%%{O?E%"WFI’P%yEFr ?t%_@k of film

maj or adhesi ve l[ayer side |s a
15ayers. E.g., the topmost film layer treated to form a coating on the topmost

film side may be removed, in part or fully, from the stack to expose a non-
treated film layer. The non-treated film layer may thereafter be subject to
said method of coating. In this way a renewal of a coated film layer may
take place without the application of a new sheet to the structure. The ad-
hesion force between such two film sides is of a magnitude such that a
manual removal of one film adhered to another may be carried out by hand.

In one embodiment the sheet is comprising two or more pairs of layers,
each pair of layers comprising an adhesive layer having a first major ad-
hesive layer side and a second major adhesive layer side, and a film having
a first major film side and a second major film side with the second major
film side bonded to the first major adhesive layer side; and each pair of

layers is stacked upon another pair of layers such that a second major ad-
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When a sheet of this enbodinent is applied to a
structure it may in the course of tinme be preferred

wao o00epdee anot her filmlayer in the stack of PCT/DK2003/000499

| ayers. E.g., the topnost filpylayer treated to forma
coating on the topnost filmside my be renoved, in
part or fully, fromthe stack to expose a non 20
t r hesied laydrBid@yeh palitgbdvers bopdeado & firgt h@y&rﬁlﬁ%{de of a pair
thereafter be subject to said nethod of coating.
t hpfs laygys &eﬂ%eaad the taproest @l sidenis| sykiectedyto said emethod of

rsgjrthout the application of a new sheet to the
stru The ad- hesion force between such two film
sides is of a magnitude such that a manual rem)val of

red to another nmpy be carried out

fil
ﬁgﬁuohe %ﬂ%qﬁﬁ iBieet i SopetamATRessRecim gwtboarﬁraténai@r film side
tWenQTa BBESHP A dﬁr fln Eﬁl\éeraﬁd théﬁ‘ﬁ&‘t Iﬁ’i@jdri fﬁlfgt élﬁéjeéorrﬁj tgg second

conprising an adhesive avin
hesiajer ﬁlaysdesarelesubmtaj toesan@doahupgameelldtbdzsi ve | ayer
side, and a filmhaving a first mgjor filmside and a
second major filmside with the second major 30 film

Si ﬁﬁoﬁ@@ﬂ%bdu@xehhﬂ]é filhPfurfi@r @bn'@)(#’%% o dravisre of B appllcable

and each pair of |ayers is stacked upon another pair
of sukgtanees geleciethirom theceiouprafjleguer overpidalean skarcoat or

acbodrd: dad Gettietehe Rleoh. gl &1 Brdlr frPRidpatn tis em-

of bbdiyesrt thel shidet angy beeapsliedositert bélﬁgssuiﬁecttsto said method of
subjected to said nethod of coating. 5

enBRRtings nereferablh aeay één@mwl@@'sf%l@@/eldu bbh b@lﬂﬁ %utmwtgd to said
MehRihdd |dF é(%éjtﬁ% 4Bds s %%0 h TR rﬂ fMeQP ?ét%e Ersa@% tiors in

first major srde an e seco maj or

ar beavilyj teaffiekled arezms. d coat i ng net hod I n one

enbodi ment the filmfurther conprises one or nore of
the applicable 10 substances selected fromthe group

of moéﬂé‘%_rmbéafﬁe'ﬁ“ sﬁé%gfas & gekrad ofof)ete/\%% k?@gm Qﬁ&‘ 8000

i natlons thereo ed 1o a nmajo
t hius, mfén@blyﬂﬁﬂweéhQoshmeéndTBMODQLrﬂpﬁidr@(ﬂ)r@fﬁei’@ély lbetween 30

subj ect to said nmethod of
um and 2000 pm, even more preferably between 30 pm and 500 um.
In one embodiment the film has a thickness of between 20 um and 4000
um, preferably between 20 um and 2000 um, more preferably between 20

um and 500 pm, even more preferably between 20 um and 250 um.

The film is made of a material selected from the group consisting of poly-
ester, polycarbonate, acrylic, polyurethanes, polyacetyl, polyolefin based
ionomers, ethylene vinyl acetate polymers, polyethylene, polypropylene,
polyvinyl chloride, polystyrene, urethane acrylate polymers, epoxy poly-
mers, epoxy acrylate polymers, and mixtures thereof, preferably said mate-
rial is selected from the group consisting of polyester, acrylic, polyethylene,

polypropylene, polyvinyl chloride, polystyrene, and mixtures thereof, more
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coating, preferably may be applied foll owed by being
subjected to said nethod of coating, to surfaces with

wa@2mighiseear rate, as e.g. floors in 15 heaviPgI/DK2003/000499

trafficked areas. In one enbo 'gmant the sheet has a
t hi ckness of between 20 mand 8000 m preferably
between 30 mand 5000 m nore preferably between 30 m

angrel@Rblyrsaiel fiatery] 6s BeRicesRBovn ke whsup 6@nﬁ§ilﬁg16f PoRester
m 20 In one enbodi nent the filmhas a thickness of

befi@ &plVYI W chlpdidgcy mixurgsdheieghbl y bet ween 20 m and

2000 m nore preferably between 20 mand 500 m even

nore preferably between 20 mand 250 pm The filmis

maiibe diimamamgttss tintedsert épddsdarfa hmé%@agc@uﬂe&oﬂﬂe@{ lopaque or

ol arRATRAR 48 OrgcisRaL DL e By e e diswbisds Rriviedendhe fim
et\'i\‘/}fhedi% ¥ m’énya bﬁfqﬁeé’%b/ Eﬁglﬁllngogl%sfﬁ%'t‘é%ﬂlm e.g. electro-

pol ypropyl ene, yvi nyl rene

ureﬂaharmlrﬁmgy paize lphl Jgh'rmrﬁlngemﬁkyt puh’gmg nsareen gpioking or ther-
res t her gr efer

hate; bl
Soinh T It p R 1n 2R Sinbndiienn PRt in, Rosmieiid ngivester
of f|IﬁO|IM%$1beémb@§|hVédt‘fhe IR s duentiagy a%y@ﬁlrxpr opyl ene,

pol yvi nyl chloride, polystyrene, and m Xtures thereof,
nore WO 2004/ 011563 PCT/ DK2003/ 000499 42 preferably

S aj{ SE?E?HV% A%y% l? %?eq%yﬁ?fd% Haggﬂlsg eé%ﬁgﬁ]?r)gﬁﬁ 5’ rto'uB%o(r)]fsisting
t h@fr eofylics, heubbiersn patyolbfing iantiethiairedy @éresM d el adfasiRS layer
colorless cl ear, opaque or 5 transparent. |In one

aspeyt bR Preseureripasitiveror h@ﬂ-@f@iﬁﬂr@SBaswwen{re@n@nemh@dlment
f'ﬂh@adﬂéé\/é’%gef’ [W@Q%r%%@ tfges for applying a

graphic to a ro- static printing,
pi ezo ink jet pr|nt|ng of fset printing, screen

erbpoans entbadigent nf pandied RveRfugher Gmpiasone or mare sub-
|nst9ﬂ§e§'§é@é&t83rﬂ?orhhtﬁef rlo 'éor?s?ﬁg@t bf"téé'kn‘?e%' ]L, stabilizers,

film The adhesi ve IS ma a mat eri
s eﬂlmeﬂreterrd antst bky-kghd l&}bsome% sendngixtures thereof.

In one embodiment the adhesive layer has a thickness of between 5 pm
and 150 pm, preferably between 10 um and 50 um, more preferably be-
tween 10 pm and 25 pm.

The sheet may be prepared in several ways. The bonding layer may be
extrusion coated and thereafter dried and/or cured.

In one embodiment of the invention an article comprising a sheet is pro-

duced by the method of producing a coated sheet according to claim 64.
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of acrylics, rubbers, polyolefins and m xtures
t hereof. The adhesive |ayer nmy be pressure-sensitive

W@ROOAONESHF essur e-sensitive. I n one enbodi ment PCTIBK2003/000499

adhesive layer is pressure-sepsitive. 15 In one
enbodi nent the adhesive |ayer "further conprises one or
nore sub- stances selected fromthe group consisting

of jut ifd i |3 4hS Ul A HARE RS » arti i Bhéet i -
o 5 SO ot e e i e s pro
entiuwckdrbytthe maetididesfi produaingr a lasited sheekaesydinig to claim 64,

SWBIRR PE HRBPLramPRdsA ifRERAa (NS hhe fce.

sheet may be prepared in several ways. The bondi ng
| ayer may be 25 extrusion coated and thereafter dried
antihelineucemprises ermaatenabaclesied bemithe gravesf keaft aaper, poly-

artj cO Iy Si .1S pro- duced by the nethod
ofétaﬂ? c?%ég%@gg§’§8%ﬁ§@{neitcor ding to claim64. WO
2004/ 011563 PCT/ DK2003/ 000499 43 In one enbodi ment of

the invention an article conpri si n? a sheet is pro-
dulfeenegmbiedimentRfdhe invantian dhe gricie isapreyidedas a roll.
according to claim64, which article further

conprises a |liner bonded to a major sheet surface. 5

Thin bheembodintent ed the mvanrtion theebdictee s pravidedasga caparate

i st A ESRaelaBaest s eTged we & SHAGt: PN tal Bel Fenipulated
| SwiRhOYH fiRd n@%e?sifyo{)fe rriwggr libdifatRB osticrety agplgfrfbe the sheet,

invention the artic provi (Ijed as a separ .
sheuth as dividingathe shtesét Al sepbratenshieatsmaydheegh behinanipulated

can. be mani pul.ated w.thout the necessi.t f | O .
ot roider sRea bR it ib, tnifionfas 3f dbd sReefEhees outting
di ¥indilegpicbes eharishedtsepar ate sheet may though be

mani pul ated wth mnor nodifications after the

application of the sheet, such as cutting 15 smaller
P! i 6ive %%t}gbﬁn%nfaﬁ%sheet consists of a film on top of an adhesive layer,

which adhesive layer is on top of a liner.

In one embodiment a structure has been covered fully or in part with an
article of claim 73, wherein the structure is selected from the group con-
sisting of buildings, parts of buildings, elevators, windows, doors, tiles,

walls, partitions, furniture, signs, bill boards, artwork, vehicles.

In one embodiment the structure is according to claim 77 wherein the ve-
hicle is selected from the group consisting of buses, trains, automobiles,

subways-trains.

In one embodiment the use of an article of claim 73 is for providing a sur-
face of a structure according to any of claims 77-78 with an essentially

permanent anti-graffiti coating.
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In one enbodi nent the sheet consists of a filmon top
of an adhesive | ayer, which adhesive layer is on top

wo@tooa/olisner. 20 | n one enmbodi nent a struct ur e PEEDE2E®R/000499

covered fully or in part with, an article of claim73,
wherein the structure is sel e% ed fromthe group con-
sisting of buildings, parts of buildings, elevators,

Wi ' | S+ t Ak ia f Fhvitdi -
o1 B pritRiient freihe obBh g ABPTR ip 1o oWt a sur
enfaodi gfeatstturturst acording tos aay oafr diaimgs t707-£8 avith 2h essentially
wherein the ve- hicle is sel ect fromthe group
cd?%rmn%Ceat'rtﬂje@?cttngaw@?sfa?ﬁ@weaﬁnéis?O" lon.
subways-trains. In one enbodi nent the use of an
article of claim73 is for providing a sur- 30 face of
a lstanecembedinerdradinethadasenrding tol daims82 s p@wvidach an
essentially permanent anti-graffiti coating. WO

2004/ 011563 PCT/ DK2003/ 000499 44 In one enbodi nment

t he dcedbodimatitid flethed aéécﬁtjmg?t% digind 88 iPpvidEdlg a
sur- face of a structure according to any of clains
77-78 with an essentially permanent coating

protect] [ NS ' CQLILOS) . one
el eBoRi il PR P oG a e S provided "ac
I n one enbodi nent a nmethod according to claim83 is
provided. In one enbodinent a rreté‘H%d g cor di DC?&C{O

c! I epepambedineiti yergthod aceqdiigelosaiay ﬁé‘n?myl ‘hod
according to claim85 is provided. In one enbodi nent
a nethod according to claim86 is provided. 15 In one
e nimosherembodimen theochedivad adeorgingotoodlairmB8 Ts provictei ded.

In one enbodi nent a nethod according to claim88 is
provided. In one enbodi nent a structure has been

SUR &5 8fHoRIrh&% ATRIHNSH abca@ihgPlo cldith 8 & provided8.

wherein the structure is selected fromthe group
consi sting of buildings, elevators, w ndows, doors,

ti fneg’ne \éﬁwlgo%imgr?trg Hétr%‘é’ accfzéjrrdmgt & Gaint bg s provided.

In one embodiment a structure has been subjected to the method of any of
claims 81-88, wherein the structure is selected from the group consisting of
buildings, elevators, windows, doors, tiles, walls, partitions, furniture, signs,

bill boards, artwork, vehicles.

In one embodiment the structure is according to claim 88 wherein the ve-
hicle is selected from the group consisting of buses, train, automobiles,

subways-trains.

In one embodiment the use of the method of any of claims 81-88 is for
providing a surface of a structure according to any of claims 89-90 with an

essentially permanent anti-graffiti coating.
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bill boards, artwork, vehicles. In one enbodi nent the
structure is according to claim88 wherein the ve- 25

whr@he1ise3 sel ected fromthe group consisting oPCHDER®3/000499

train, autonobiles, subways-tygains. In one enbodi nent

the use of the nethod of any of clains 81-88 is for
providing a surface of a structure according to any of

cl B 8Re RAiMmehhtrRNusSBf BRSMRBHHGY d)ﬂ/arﬁﬁbff@laﬁﬂé 81-88 is for pro-
anti-graffiti coating. WO 2004/ 011563

PCYidine @034 b a gipucthre) agcendingiionany efhelaime &390 mdth an

Corruly Batodheft Gialhatoliing Aol iyt afifgBrrosion.

89-90 with an essentially permanent coati ng

protecting agai nst pollution and corrosion.
errkrbenmﬁm diwent he tse e thetmelhodrofany ef cl@!rasr% ’@188 is for

0 f
! Opft ddnn% %ur&%&Xt Cﬁ%c@g@%&c{%@&gg to B/ SHGLHAS 89 to 90 with
esaamssahmallyn:&mrwmnt antHgrafjtigbbtihg. coating. I n one

enbodi nent the use of the nethod of any of clains 81

to 88 is for 10 providing a surface of a structure
aCﬁPbHé"&nE&lﬁl@‘lt He ©58!TRNE MéModbrY r}hOf é8ims 81 to 88 is for
essentially permanent coating protecti agal nst

poprqwdmg aasigiface obalatmcturBFacEIércﬂjE@(BRlahVI mleﬁng 88 to 90 with

neh essoaA et st Bineindadtr o iBof ardikfosion.

di scl osed wth detail ed description of preferred em
bodi nents. Reference is nade to the drawi ngs in which
Fi BRIBF DESCRET TN O THRRAVINGSa first type of a
sheet; 20 Fig. 1 b illustrates schematically the first
type of a sheet with a coating; Fig. 2 illustrates

schetiat follewing, dyswapof ekinmled oﬁly$ﬂ@émb6tiﬂneﬂts of the present
il]ustrates scherratl cally a_thi rdaég pe of a sh

Fi tvention jaigfuEhes disaiesrst ithl dgta cﬂﬂspﬂpi*%@foqregprred em-
ShE&8inirits RefePRidd i@ made tthe FriindHnRaseR! PTI ON

Fig. 1a illustrates schematically a first type of a sheet;

Fig. 1b illustrates schematically the first type of a sheet with a coating;
Fig. 2 illustrates schematically a second type of a sheet;

Fig. 3 illustrates schematically a third type of a sheet;

Fig. 4 illustrates schematically a fourth type of a sheet with a coating;

3. DETAILED DESCRIPTION

Figure 1a illustrates a sheet 1 schematically in section side view. The sheet
1 consists of a film 3 on top of an adhesive layer 2. The film 3 and the ad-
hesive layer 2 is bonded to each other and the sheet is shown as a lami-
nated structure. The first major film side 4, which is also the topmost sur-

face of the sheet, is also shown.
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Figure 1 a illustrates a sheet 1 schematically in
section side view The sheet 1 consists of a film3

woeeotopised an adhesi ve layer 2. The film 3 andP¢TiBKa@3/000499

hesive layer 2 is bonded to eggh other and the sheet
Is shown as a lam 30 nated structure. The first major
filmside 4, which is also the topnost sur- face of

t hF/gféJfr’@% .sHowsAhE0sHeR WA figH¥e ?9%&éb%tlng 5 has been applied
DK2003/ 000499 46 Fi gure 1 b shows the sheet of

f i tuthe frsbmajasfimzside 4di which inadshihertoppisist surface of the sheet
fiﬁ?t maj or filmside 14, which is also the topnost

ace of the sheet 11. 5 Figure 2 illustrates a
sheet 101 schematically in section side view The

sheet 101 consists of two filnms 103 stacked upon each
ot higiure e? HMSH?&?S @t shaetol 0% .amﬁmatrﬁ@"&stra@@ca@nfww'ew The

on I f
orshel B s syl MU 19940008, uPBhGEec o fom <
susifaak&)fcfﬂmst ﬁ'hebalaokzvoff ifilrs a$ mhte:psd)faark mﬂne\sﬂdel Ia&er 1ube. The

fot h bel f 10 th ' dhesi v
" 2iorsside of dhe,GRaus Y bf stk poreciBie Faiorurtace of
Sh@i@“bé\é\/\ﬁﬂlhﬁﬂf e §Qc§td§4\‘h§f=wlﬁa§h-t2i-ergﬁaﬁ3?%mé%f fHd B ow_ fllm and

surface 1s a major first 104 and 1's subje
t othe o@jori adhesitehdayer FSl@em& banded de teamhesthar. s]ﬁbetshbm 101 is

schenat i caII LN .S si ew. The 15 sheet 201
s £0p Wnthyaf B! Eheioftiost Bin silraoRyn aor firs
| dfIRd bidal10anghd mjéét&o@fco%thglméta@a on top of an
adhesi ve | ayer 202. The two pairs 205 are stacked

upon each other with the film 203 of the bel ow pair

bo t dhe

bt o A SHEN 8CFhE 2Tt SoneRiBan IF sEOF 418} iow. The
20éh@e“tdZO1Scﬁrh§isteC<§f tho EalﬁsJaOBnEaﬁh?fpbﬂOQOR% sh@wn edéntical and
i1lustrat es a coated sheet 401 schematically_in

seePNpfs Gf g Tilm H3 orriep ohabt adhesiveplayps 2920 hg two pairs 205
CO%FG! BQcHOP uantéél:hoc‘;th@r WHRARE G AP of ?H@Pefblvf ??i‘? ¥¥hnded to
40 ilms a m

Is onto first major rde o
40the adidesivee l&ydrn202 of the above pair. The topmost film surface is a

major first film side 204 and is subject to a coating method.

Figure 4 illustrates a coated sheet 401 schematically in section side view.
The sheet 401 consists of a coating 408 on top of a clearcoat 407. The
clearcoat 407 is on top of a first major film side of a film 403, and the film
403 is on top of an adhesive layer 402, and the adhesive layer 402 is on top
of a liner 406.

The invention will now be illustrated by way of the following examples which
are for the purpose of illustration only and are in no way as to be consider-
ed limiting. In the following examples all parts and percentages are by
weight and all temperatures and degrees are Celsius unless otherwise indi-

cated.
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403 is on top of an adhesive |ayer 402, and the
adhesive layer 402 is on top 25 of a liner 406. The

WO poogiotisen will now be illustrated by way of tPEI/DK2003/000499

following exanples which aresfor the purpose of
illustration only and are in no way as to be consi der-
ed limting. In the follow ng exanples all parts and
pe4 EXARIAESre by 30 weight and all tenperatures and
degrees are Cel sius unless otherwi se indi- cated. WO
2004/ 011563 PCT/ DK2003/ 000499 47 4. EXAWVPLES

Pr

1 Pisdeed sHTiERie e e hPalich Bl Faih e Buotit By gramptes
i | Whishrael for thel purpbse astdllugirationVély @’ld ardéh nd way as to be
considered limting. The materials used in the
exeifisidareddimditing. f ol | ows: Waxes: 10 Car nauba \x:

Car nauba Wax, Type CARNAUBA CARE 100, from Brenntag
Nordic, Melting point: 80 - 86 C, Acid value (ASTM D

13869 malerials uSeddnitine eramplesnesienasmlopswder , Speci fic
gravity: 0.8 g/cnB, Boiling point 15 approx. 300C,
Melting point 57 - 59 C. PE (1): Pol yet hyl ene wax

powdges: DAVCOSI, Average particle size: 3-5 m

Specific gravity: 0.96-0.98 g/cn8, Drop form ng point

( DGF- MI II 3) 125C PE (2): Polyethyl ene wax powder,

Spedbag VI PralS s "Pine: GERNABAY TAE 100, from

SoB.temltag;N@mat Meﬂﬁg pdikt: 68)- sFety At f0E (M@vrwpgvma 2-7.
Shanrock S 394, SP Average particle size:

Specific gravity: 0.95 g/cnB, DSC nelt point: 113C
SObL TR tatesif Wax powder, Specific gravity: 0.8 gicm?, Boiling point
approx. 300°C, Melting point 57 — 59 °C.

PE (1): Polyethylene wax powder; DAVOSI, Average particle size: 3-5 um,
Specific gravity: 0.96-0.98 g/cm?®, Drop forming point (DGF-M-II| 3): 125°C

PE (2): Polyethylene wax powder, Shamrock S 394, N1, Average particle
size: 5 um,

Specific gravity: 0.95 g/cm®, DSC melt point: 113°C, Softening point: 99°C

PE (3): Polyethylene wax powder, Shamrock S 394, SP 5, Average particle
size: 18 pm,

Specific gravity: 0.95 g/cm?®, DSC melt point: 113°C, Softening point: 99°C

PP (1): Polypropylene copolymer wax powder, Shamrock S 363, Average
particle size: 5 um, Specific gravity: 0.94 g/cm®, DSC melt point: 140°C,
Softening point: 68°C



PP (1): Pol ypropyl ene copol yner wax powder, Shanrock S
363, Average particle size: 5 m Specific gravity:
w@28M/o0gv56nB, DSC nelt point: 140C, Softeni ng POI/MNK2003/000499
68C 30 WO 2004/ 011563 PCT/ DK2Q@3/ 000499 48 PTFE (1):
60 % aqueous di spersion of polytetrafluorethyl ene,
Shanrock FLUORO AQ 60, Average particle size: 2-3 m
pH:Trz‘E8(1)Awp/@@qu%%u§lduypersibn48f %o@%tY@HlIo‘-‘réWéi’fe Shamrock
Paraffin oil pharmaceutic grade, Paraflurd type
PLEIOU@R(DQA:QF&} aﬁ\,{ema@b pafticke size! s pi, pthaf-8, Spbatent density:
{zﬂvrg Germany 10 Acetone: Commercial grade, Borup
AS, Denmark Xyl ene: Commercial grade, Borup Kem
AS, Denmark Wite Spirit: Comrercial grade, Borup
Kem AS, Denmark 15 Al cohol: Denaturated Ethyl
5 al Selvents/Apiser ci al grade, Borup Kenmi AS, Dennark
Concentrat ed Sul phuric Acid: 96% Commerci al grade,
Borup Kemi AS, Denmark 20 Water: Tap water Auxiliary
aget Paratfin Gil pﬁarﬁﬂao%gﬂﬁtgrad’élulaémlu'ﬁe K5@PRArdnk ®Brafluid

Teknos Denmar k AS npari son tests: npari son

efoﬁﬁ"@'OJQe{Scegﬁﬁfé@bem\Hi)Ha@‘@u@@%@@anwmcr ete plate
90 x 160 mMm

10 Acetone: Commercial grade, Borup Kemi AS, Denmark
Xylene: Commercial grade, Borup Kemi AS, Denmark

White Spirit: Commercial grade, Borup Kemi AS, Denmark

15
Alcohol: Denaturated Ethyl alcohol, Commercial grade, Borup Kemi AS,
Denmark
Concentrated Sulphuric Acid: 96% Commercial grade, Borup Kemi AS,
Denmark

20

Water: Tap water

Auxiliary agents:

25 Coloring Agent: Aquatop Teknomix 2990 from Teknos Denmark AS

Comparison tests:

Comparison example A (carnauba wax)

30
Surface: Concrete plate 90 x 160 mm.
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WO 2004/ 011563 PCT/ DK2003/ 000499 49 A mx of oil and
Car nauba wax (90:10) was heated in small contai ner

wandodh11seel ti ng of the wax. | medi ately after PEEDRR003/000499

was applied by brush on to tgg concrete plate. 5

Dried for 24 hours at 20 degrees C, 65%rel. humdity.
Then a sol vent based graffiti paint was spayed on to

t ha mbebedil gntfesmaabd wé‘a@%éd:?@) Was AP iH §n@;|_c%9tainer until
degrees C, 65%rel. humdity. 10 Then the graffiti was
subjeliing:af the wiagh Ipireediataly aiter #1e MuR waeppliad) by lbeash on to
in ; graffiti could not be renoved by high
pr%gggoﬁ'ewr%wgfe'% -100 bar) cleaning. 15 Conparison
exanpl e B (ceresin wax) Surface: Concrete plate 90 x

165 m_ 20 A mx of oil and Ceresin wax (90:10) was

heRfigd Phe4 hokes at 2bdegiessC.fih%rel. hemidig of the wax.

I Mmedi ately after the m x was applied by brush on to

the concrete plate in a thin layer. Dried for 24 hours

at Thén desplesrd based Sivaffit Ipaiftuwagispayed @5 tdtiencantedlsugate and

bas raffiti pai S S e n to the coated

su?eﬁﬂ@a f%rnéA hlelFst ?gﬁ) é\gﬁreﬁgacﬁ%’% rgl gEm'@B’gr ees C, 65%
rel. humdity. Then the graffiti was subjected to high
pressure (water, 90 -100 bar) clean- 30 ing WO

200a¢n the grffiCwankdfsrted da digh presRasa(watem 80 ¢iQff bar)iclean-
co.hl d not be renoved by high pressure (water 90 -100

ba 9 cl eani ng.

Result: The graffiti could not be removed by high pressure (water 90 -100
bar) cleaning.

Comparison example B (ceresin wax)

Surface: Concrete plate 90 x 160 mm.

A mix of oil and Ceresin wax (90:10) was heated in a small container until
melting of the wax. Immediately after the mix was applied by brush on to
the concrete plate in a thin layer.

Dried for 24 hours at 20 degrees C, 65% rel. humidity.

Then a solvent based graffiti paint was spayed on to the coated surface and
settled for 24 hours at 20 degrees C, 65% rel. humidity.

Then the graffiti was subjected to high pressure (water, 90 -100 bar) clean-
ing
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Exanpl es according to the present invention 5 The
follow ng coating conpositions were prepared and used

w0 poothersédl | owi ng  exanpl es: Coating PE(1l) PE(R)T/PEE®B/000499

PP(1) PTFE(1) Al cohol con‘posééi on (PPW (PPW (PPW
(PPW (PPW (PPW 1 10 1000 10 1000 3 10 1000 4
10 1000 5 10 1000 Exanple 1 (PE (1) Davosi -
Po { -
TRt TRE G SRERLY b SaTERLALY HighaeaRiE fater, 00 100
6 Fanj@leanifhd.cn?2 The wax nmi x was applied by airless
spray gun on to the steel plates and 15 dried for 3
hours. It was observed that the surface of the test
S PERARPRINGGCordiAY 86 &t BiesentMiveativ@x powder. Then the
surface of the test specinen were heated by a Ri pack
2000 gas heated gun until the white wax powder

ot s 080 REGRAE o5 ERB3RRRS Nere Fiu bt 4 wﬁ"éﬂqi@the following

sobxgnpldsased graffiti paint was spayed on to the

coated surface and the paint settled for 24 hours at

20Caatinges CPEEBY. r|EB{2) ve Fﬁ@@ﬁ)dl tyP(Wo 2604411 364cohol

Eamrﬁéare%cg@ﬁ% a%%%ﬁ and ILk:@\aa m\i&?{;r Ist:/uglﬁ?w)

as1 by hi gh|g0essurie cl eanj ng (water, 904100 bar)|1000

2 10 1000
3 10 1000
4 10 1000
5 10 1000

Example 1 (PE (1) Davosi — Polyethylene wax powder)

Surface: Glass plates 70x150 mm; Steel plates 150x150 mm  Quantity
applied: 6.7 10”° ml/cm?

The wax mix was applied by airless spray gun on to the steel plates and
dried for 3 hours. It was observed that the surface of the test specimen was
covered by a white wax powder. Then the surface of the test specimen
were heated by a Ripack 2000 gas heated gun until the white wax powder

was melting and become transparent.

Settled for 12 hours at 20 degrees C, 65% relative humidity

Then solvent based graffiti paint was spayed on to the coated surface and
the paint settled for 24 hours at 20 degrees C, 65% relative humidity.
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5 Simlar tests were carried out on the follow ng test
speci nen substrates: Steel plates with car | acquer

wao@4%11560 nmm Concrete plates 100 x 100 nm 10PE/RKe003/000499

pl ates, snooth, 100 x 100 nmm fl ate pl ates, rough, 100
x 100 nm Granite plates, srmg h 100 x 100 mMm G anite
pl ates, rough 100 x 100 mm Marble plates, snmooth 100
X GBReMtidRs:Sand stone plates, 100 x 100 mm
Qoservatitons for all layers: The graffiti was easily
removed by a brush and | ukewarm water as well as 20

by—hi gh_nr.essure .cl eani n 90- 100, bar). .On one of the

¢ oo el B efal AR g% e i uplpBRddler a5 wel as
9rigy high! preaéiire cl¥@sing PRhte?do@dordpved on the sane

wax coating. 25 To teést the wear resistance on anot her

of the test specinen steel plates 1000 repetitive

O 1 S SRS UL BBt

pai nt was spayed on to the coated surface and settled
fgé 24 Egurs_at 20 degrees C, 65% relative hu- mdity.
el pies with 568 1asevPPK2003/ B88X9H0 B Fyr t her
obégﬁg,%q% Hedn non heated sufhaseryd gy Wax coating
was easi 9 renoved by a cloth or a soft sponge. 5 On
on8ladé ptaies,samutthpne speci nendQ0 xoilemhnon one si de

ONL¥e Blaids 1S, 100 x 100 mm
Granite plates, smooth 100 x 100 mm
Granite plates, rough 100 x 100 mm
Marble plates, smooth 100 x 100 mm
Sand stone plates, 100 x 100 mm

Observations for all layers:

The graffiti was easily removed by a brush and lukewarm water as well as

by high pressure cleaning (90-100 bar).

On one of the test steel specimen up to 50 repetitive layers of graffiti paint

was applied and removed on the same wax coating.

To test the wear resistance on another of the test specimen steel plates
1000 repetitive grindings (of 30 seconds each) made with a 3M hard, green
Kitchen sponge. Then solvent based graffiti paint was spayed on to the
coated surface and settled for 24 hours at 20 degrees C, 65% relative hu-
midity.
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based graffiti paint was sprayed on as described in
t he above on both the coated side as well as on the
woenspooEbed side. 10 Cbservations: On the coatBAI/PKA@®3/000499
the graffiti was easily renov§? by a brush and
| ukewar m water as well as by gh pressure cl eaning
(water, 90-100 bar). On the non coated side the
ar gf,fhbf olsUH Siigipt be renoved. 15 Then concentrated
Epﬁurrc*acrd‘mﬁs applied in a thin | ayer on approx.
5096of the coated side. 90 mnutes | ater the aC|d was
ved cl,ean. water and t surface mas ried
o et StRi0GH She A daiing e erviva gl & Gioth ora
acggﬂ gngetected. 25 1 hour later a new |ayer of
graffiti paint was applied and settled as pre- viously
descri bed. (Observations: 30 WO 2004/011563

PG 00 AL b 95, g GBSt

pr pased eraffie Paintovad epidfeddat hs daschbed notthe @@b@d ar Beth the
a simlar test wwth sul phur acid was nade. 5

Obseripdisidmas weflqs gn mq nep cpafask sidas

di | uted/ destroyed by the acid, which has also started

to deteriorate the surface of the sandstone. 10
Observations:

On the coated side the graffiti was easily removed by a brush and
lukewarm water as well as by high pressure cleaning (water, 90-100 bar).
On the non coated side the graffiti could not be removed.

Then concentrated sulphuric acid was applied in a thin layer on approx.
50% of the coated side.

90 minutes later the acid was removed by clean water and the surface was
dried.

Observations:

No visible attack from the sulphuric acid was detected.

1 hour later a new layer of graffiti paint was applied and settled as pre-
viously described.

Observations:
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To investigate the effect of the heating treatnent of
the wax conposition a nunber of specinens wth a

wale@amtss3 of approx. 60nm and a thickness of RQI/DE2M5/000499

mm were nol ded by heating up ggprox. 15 g of wax
powder in a mnmetal cup. 15 4 specinens were dyed into
brown respectively blue, green and black colors. The

mvﬁé@réﬂﬁﬁwvé@@aswsr@né%dmy@emumt@d/mmwm WGtérQa% well as
such as: 20 Concentrated Sul phuric Acid Al cohol

Whby bigbppriessuregleaniag (98-180hahe Tap wat er
(bservations after 21 days: 30 No damages or any kind
of visible deterioration of the speci mens were de-

t eOhafle i Alied skl Akirhikg tbstamtitsulphar abidayyehaddd
2004/ 011563 PCT/ DK2003/ 000499 54 1 col ored speci nen

was subnerged into sea water for 18 nonths.

Oot@%g%lngﬂs 5 No danmamges or any kind of visible

were detected. Test for diffusion
openness To eval uate the diffusion openness a test was

o SalliinaitedaB Bifestey ey Y feiegh! HCr haggiso started
Wi fd“det%ﬁ@ra?é‘ﬁ?@%kﬁ&cé’gf heCddrfelsfon. t h a dianmeter of

Omm on one 0O e si Exactly on the said circle a
gI ass tube with a di ameter of 40mm and a

To investigate the effect of the heating treatment of the wax composition a
number of specimens with a diameter of approx. 60mm and a thickness of
up to 15 mm were molded by heating up approx. 15 g of wax powder in a

metal cup.

4 specimens were dyed into brown respectively blue, green and black

colors.
The molded specimens were submerged into various liquids such as:

Concentrated Sulphuric Acid
Alcohol

White Spirit

Xylene

Acetone

Tap water

Observations after 21 days:

No damages or any kind of visible deterioration of the specimens were de-

tected. No coloring of the liquids was observed.
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hei ght of 600 mm was glued on to the steel plate with
silicone. 15 The tube was filled wth 500 mm cl ean
wowrien1Emnz the plate was placed on 4 pieces OPCTHOEA0B/000499
each corner to raise it fron1é€e tabl e plate.
Qobservation: 20 After 5-10 seconds the water began to
drip very fast through the coated concrete plate.
Te I i s(al [ |
¢ of 1gol kBLLTort R supfierGRy 6 B8 vitet IGH e months.
to verify whether the degree of |light reflection was
re %ced y our coating. The wax m x was applied by
aigiéﬁggggﬂay gun on to the steel plates and 30 dried
for 3 hours. Then the surface of the test specinen
wer e heated by a WO 2004/ 011563 PCT/ DK2003/ 000499 55
R Nadlanages gaany sindeef Vigible gietenioratien wWeire slefestedowder
was nelting and becone transparent. Settled for 12
hours at 20 degrees C, 65%relative humdity 5 Light
t eFbstcar dife@icbpshiidgad the night tine proved that the
coating do not have any adverse effect of the |ight
reflection. Test of discoloration on coated surfaces:

10 val i . i r |

Lo15u504E S 0y 081 B SAUATLS ot on
ancrete (t0®ss! 505Xd>2mmym'bat.e$im previowesty descritved paiaﬂtsmﬂes with
Stgel only an exronely 1mied darken ng and i ncrsase

Exactly on the said circle a glass tube with a diameter of 40mm and a

height of 600 mm was glued on to the steel plate with silicone.

The tube was filled with 500 mm clean water and the plate was placed on 4

pieces of wood in each corner to raise it from the table plate.

Observation:

After 5-10 seconds the water began to drip very fast through the coated

concrete plate.

Test on traffic sign:

On a special light reflection treated traffic sign a test was carried out to

verify whether the degree of light reflection was reduced by our coating.

The wax mix was applied by airless spray gun on to the steel plates and

dried for 3 hours. Then the surface of the test specimen were heated by a
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15 Test of protection against noss and al gae:
(bservations froma range of tests on concrete and

wG@t@ehitseye showed that the coating has a proPOIDE2@3/000499

effect to avoid or strongly rgguce growt h of 20 npbss

and al gae in noist and wet environnents. Example 2 VE

(2) Shanrock S 394, N1 - Pol yet hyl ene wax powder)

SURWZ 208 gas Hetas ghAumi tmnwrﬁﬁee@b@@k%? a9 ¥delfing and
mm Quantity 25 applied: 6.7 10-5 m/c The wax m x
wabeeqpeiteamnsparentr | ess spray gun on to the steel

plates and dried for 3 hours. Then the surface of the
test specinmen were heated by a Ripack 2000 gas heat ed
guBetiledi for i Rehoulns bE20vas m@m,r%‘%srel‘ﬂiivbimﬁni@ﬂ? 30
beconme transparent. WO 2004/ 011563 PCT/ DK2003/ 000499

56 Settled for 12 hours at 20 degrees C, 65% rel ative
Ui T . . Fit .

ore Pt st ' fod D Eing IRE HRC L] bigWBUthal i SPEEF do ot
20ha\sgapye adlerseSsiiect bbtheviight wefletition. 5 Cbservati ons:

The graffiti was easily renoved by a brush and

| ukewarmwat er as well as by high pressure cleaning
(WRéof BSchOIRHBATN cobfed¥@iabss;3 (PE (3) Shamock S

394, SP5 - Pol yet hylene wax powder) Surface: 4 ass

pl ates 70x150 mm Steel plates 150x150 nm Quantity

a ied: ..6.7.10-5 m,/cn? 15.The wax m x was applie
o PpkEanipd yoA e oo 8t Lokt askiol olERsols sytatés nes
f sshcwdptiiat.chBhga ik B6loPd Bhaee giiss! iBxtrefiely BRI Ven on non
were heated by a

painted steel only an extremely limited darkening and increase of gloss can

be observed.

Test of protection against moss and algae:

Observations from a range of tests on concrete and steel have showed that
the coating has a pronounced effect to avoid or strongly reduce growth of

moss and algae in moist and wet environments.

Example 2 (PE (2) Shamrock S 394, N1 — Polyethylene wax powder)

Surface: Glass plates 70x150 mm; Steel plates 150x150 mm  Quantity
applied: 6.7 10 ml/cm?

The wax mix was applied by airless spray gun on to the steel plates and
dried for 3 hours. Then the surface of the test specimen were heated by a

Ripack 2000 gas heated gun until the white wax powder was melting and
become transparent.
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Ri pack 2000 gas heated gun until the white wax powder

was nelting and becone transparent. 20 Settled for 12
whowns1Es3 20 degrees C, 65% rel ati ve hum di ty AEEDK2003/000499

sol vent based graffiti paint was spayed on to the

coated surface and settled for 24 hours at 20 degrees

C, 65%relative humdity. 25 Cbservations: The

gr 8etiidd forag RArs by 20 eBBrRst OY68%Melstivediiiditievar m

water as well as by high pressure cleaning (water,

90- 100 bar). 30 WO 2004/ 011563 PCT/ DK2003/ 000499 57

Ex ) Po, .o

ponieh poferifprsat it Beiitivas 3dyed oiig ML EFRufEEe and
158ttt fonp4 Qoars att30 degrelesat): 653% felbfive huihigig 5 The

wax m x was applied by airless spray gun on to the

steel plates and dried for 3 hours. Then the surface

of speci men were heated by a Ri pack 2000 gas
heOtblg r\k"%ﬁqshtil the white wax powder was nelting and
beconme transparent. 10 Settled for 12 hours at 20

d 65% relative humidity Then. sol vent based
ar SS RITARS cRaly EHGeH By 4 Blishos kel et WaE amgell as
seby hﬁf\yﬁ@ssaﬂe H@Hﬁiﬁg%@va?&', Q@W@ﬁ@arﬁ 65% rel ative

hum d 15 Qoservations: The graffiti was easily
renmoved by a brush and | ukewarm water as well as by

hi g0 RIES SR &) 8RARIGCK WIS PR F BRlbhe wax powder)

Surface: Glass plates 70x150 mm; Steel plates 150x150 mm. Quantity
applied: 6.7 10 ml/cm?

The wax mix was applied by airless spray gun on to the steel plates and
dried for 3 hours. Then the surface of the test specimen were heated by a
Ripack 2000 gas heated gun until the white wax powder was melting and
become transparent.

Settled for 12 hours at 20 degrees C, 65% relative humidity

Then solvent based graffiti paint was spayed on to the coated surface and
settled for 24 hours at 20 degrees C, 65% relative humidity.

Observations:

The graffiti was easily removed by a brush and lukewarm water as well as
by high pressure cleaning (water, 90-100 bar).
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20 Conparison exanple PTFE (1) Shanrock FLUORO AQ 60 -
60% aqueous di spersion of polytetrafl uorethyl ene

w@owder1sdhe wax di spersion diluted by 50% of wedEDKRY03/000499

airless spray gun was ap- pligd on to the steel plates
and dried for 3 hours. Then the surface of the 25
test speci men was heated by a Ri pack 2000 gas heated
guBxa®@ld 4¢PPT(9Y) SRarimtkss 86320 Fipdiresvefe Wehdpowder)
refative hum dity Then solvent based graffiti paint
was spayed on to the coated surface and 30 settled

fo our, lat] 1dity. .
vo oL raad PRl siibasseeEaRie, L st B Ruantty

gr applidd: 6iBg08mhljcrpart |y renmoved by a brush and

| ukewarm water as well as by high pressure cleaning

(90-100 bar), but the dispersion could not 5 bond to

th e

cl T B! Tk AR BF Slitae SERY Gt 8 BN Eel pigtes anc

usdridd éorf B)rhourse Thﬂneﬂn@eshrﬁauepoﬁme nesbspambieyl \lvemabeated by a

STEEY TR AT R ——"

Exgg@ﬂ,,ﬂetira'}:@, hrawestigate the behaviour of PE-wax
powder s such pomders were suspended in the carrier

(Et hanol ), and a series of test specinens (see be-

eSSy TERBUE A o8l SRR BVERIRRR ).

m Xheh \yomenEbb@éw lgr@mﬂl peitaygs spaEyécpoﬁ t61tRe Tokted Surface and
Davosi - mxed with hanol and sprayed

an%etﬁegtf%rd%howré ai 20xdegegs £, 558 gelative humidity.

Observations:

The graffiti was easily removed by a brush and lukewarm water as well as
by high pressure cleaning (water, 90-100 bar).

Comparison example PTFE (1) Shamrock FLUORO AQ 60 — 60% agqueous
dispersion of polytetrafluorethylene powder

The wax dispersion diluted by 50% of water by airless spray gun was ap-
plied on to the steel plates and dried for 3 hours. Then the surface of the

test specimen was heated by a Ripack 2000 gas heated gun.

Settled for 12 hours at 20 degrees C, 65% relative humidity

Then solvent based graffiti paint was spayed on to the coated surface and
settled for 24 hours at 20 degrees C, 65% relative humidity.
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Shanrock type S-394 SP5 wax - mxed with Ethanol and
sprayed on to a glass plate Shanrock type S 394 SP5

wowroo4/011ssXxed with Et hanol and sprayed and heaP@dDER2008000499

a glass plate. 30 Shanrock tygs S-394 N1 wax - m xed
wi th Et hanol and sprayed on to a glass plate WO
2004/ 011563 PCT/ DK2003/ 000499 59 Shanrock type S-394
NI Owasrvatiohxed wit h Et hanol and sprayed and heated on
to a glass plate Observations: 5 Fromthe
observations it was evident that the wax powder was

no I Szec ed. i Lt I at the
a8 g PGt BarFeeR Oty o bl 3f TR AR Iy es wel
t has \tyr highspreasu o siEInny9@-100X84h) Wotih tied liddpBrsiohOcould not
Li kewi se it seens to be evident that after the heat _

t r BAAGER then SUREIaleaand Wase Sagly deamvesr bydthertsaid cleaning
tr £nt, honogeneous, pernmanent very stable heat

and chem cal resistant sheet. ADDI TI ONAL TESTS FOR

ANTI - FOULI NG APPLI CATIONS 15 Exanple 6 (Test with

Sﬁg'ﬁllat'el'A gel -coated GRP pl ate approx. 100 x 400 mm
o on 50% of one side. 20 The wax mx (10 g
of Davosi pol yet hyl ene wax powder in 1000 g of ethanol

96% was applied by airless spray gun on to the steel
pl Bhe preduct ds ineti useabls fohthe intemttesh purpossy preswemalblytberause

ue AEL TR BT B nabeePi Bl S o REp e oo

DISPERSION TEST OBSERVATIONS

Example 5
To investigate the behaviour of PE-wax powders such powders were
suspended in the carrier (Ethanol), and a series of test specimens (see be-

low) were observed in an electronic microscope.

Test Specimens — Glass plates:

Davosi wax, PE (1) — mixed with Ethanol and sprayed on to a glass plate.
Davosi wax, PE (1) — mixed with Ethanol and sprayed and heated on to a
glass plate.

Shamrock type S-394 SP5 wax — mixed with Ethanol and sprayed on to a
glass plate

Shamrock type S-394 SP5 wax — mixed with Ethanol and sprayed and
heated on to a glass plate.

Shamrock type S-394 N1 wax - mixed with Ethanol and sprayed on to a
glass plate
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25 transparent. Settled for 12 hours at 20 degrees C
at 65%relative humdity. The test specinen was

weamaergesl i nto seawater in the Leisure Boat BOI/MKRI0A©O00499

i n Bogense, Denmark for 30 da)§§. WD 2004/ 011563

PCT/ DK2003/ 000499 60 Cbservations after 30 days: The
non treated/ coated surface was green from al gae,

st iegki t o Nt ur : T

Cr ShpDAoR tyBE S OO Mt L mRERL uAn Ehanal ang spraved and
dubegtedfareto agltdssglate open air, but the very fine
particles (not algae) were easily renoved by a soft
hand. 10 Exanple 7 (Test with steel plate) Test
SpesBBAtioAsD! ack steel plate, dinensions: 150 x 150
mm  50% of the one side (approx. 75 x 150nm was
coated. 15 The wax m x (10 g of Davosi polyethyl ene

wa rd Lof et 9 ' .
a FraB g obghrdions i o ahiu it e d25: MRide WY ot ais-
3 sblesd dn thdaithdhd. stwhatearfthihehd @six saticiesenerLintact in all
heated by a Ri pack 2000 gas heated gun untjl the
whilteSRRSIMBBsvdIeradae yareysyaxmowsiess yere spixed with ethanol.
transparent. Settled for 12 hours at 20 degrees C, 65%
relative humdity The test speci nen was subnerged into
sebiketvise itrsecnes ke bsuedd&uathat 2fieMitre heat treBgemisthe wax par-

Denmark for 30 d . (Cbservations after 30 days: The
noHOIE SUPBPRRYRTAN dnfPr 3 deaNRerglita POMPgERe0ySy pgrmanent very

bagpmfd REat antPchemical resistant sheet.

ADDITIONAL TESTS FOR ANTI-FOULING APPLICATIONS

Example 6 (Test with GRP-plate)

A gel-coated GRP plate approx. 100 x 400 mm was treated on 50% of one

side.

The wax mix (10 g of Davosi polyethylene wax powder in 1000 g of ethanol
96%) was applied by airless spray gun on to the steel plates and dried for 3
hours. Then the surface of the test specimen were heated by a Ripack
2000 gas heated gun until the white wax powder was melting and become

transparent.

Settled for 12 hours at 20 degrees C at 65% relative humidity.

The test specimen was submerged into seawater in the Leisure Boat

Marine in Bogense, Denmark for 30 days.
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WO 2004/ 011563 PCT/ DK2003/ 000499 61 The treated
surface was slightly dirty (easily renoved by a brush

wapa4olsen water), but the plate ot herw se WaBCTDK2003/000499

attacked by rust or algae. TE§HS FOR DI FFUSI ON OPENESS
5 Exanple 8 Test 1. A snooth concrete specinmen with
di mensi ons 100 x 200 x 10 mmwas 10 coated with a
CoalsBE/RiONBFHer i3 al | faces except for a circul ar
area wth a dianeter of 40 nm The coating
conposition was prepared by m xing 100 g of

ot R l0rG Rt 2Bl D R b B, shiéiind syonaly to
ai tHeeswmfage.ay gun and dried for 2 15 hours. It was

observed that after evaporation of the carrier
(ethanol) a white wax powder covered the surface of

th | . . e . .
| hEr8 ey ToER o ae o 2000 8%, IRESIGRPHDS A g i
beopem dir, ot fhe ertry fiaedpdrticesdhdealgabd warat eéadlywemoved by a
sett)Jed for 48 hours. 20 At the untreated circul ar

ar 8t Bagfass tube with a dianeter of 40 nmand a

hei ght of 600 nmwas fixed in silicone mastic and

settled for 24 hours. The glass tube was filled with
coExampte Vi est withl stded ptadecr et e speci men  was pl aced

on four steel bolts with a dianeter of 10 mmto |ift

the specinmen 25 fromthe table. Cbservations: After

4- Pestesprititheh DA Hladlestedl PBfe, dimuAsishs M40 kRsot@k. e

pl ate and the water was dripping through the concrete
specinmen with 1-2 drops per second. 30 WD 2004/011563

P 6%@%%/ o%%oéigg (aggrox. 75 x 150mm) was coated.

The wax mix (10 g of Davosi polyethylene wax powder in 1000 g of ethanol
96%) was applied by airless spray gun on to the steel plates and dried for 3
hours. Then the surface of the test specimen were heated by a Ripack
2000 gas heated gun until the white wax powder was melting and become

transparent.

Settled for 12 hours at 20 degrees C, 65% relative humidity

The test specimen was submerged into seawater in the Leisure Boat

Marine in Bogense, Denmark for 30 days.

Observations after 30 days:

The non-treated/coated surface was heavily rusty and barnacled.
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Test 2: A simlar test as described in the above test
| was carried out to see if nore separate coatings

w@oukairsesluce or elimnate the di ffusion opennBGEDK2008/000499

snoot h concrete specinen w thgdi nensi ons 100 x 200 x
10 mmwas coated with a coating conposition on all
faces except for a circular area wth a dianeter of

40Thmtre'§ted Saefbce Yvasaslighdy dirg(esily PeRBREES hyby bFUsPh' &84 clean
yet hyl ene wax powder type Davosi into

i W@?ergfblgtth@rﬁ)&ﬁte%'%wlsﬁw‘@aé oat aﬂgckeﬂfpwmatucmlm

applied in three successive coating treat 10 nents by
airless spray gun onto the surface. For each coating

t r EEGTENEFOR DIMEYSHDN ORENESISat after evaporation of

the carrier (ethanol) a white wax powder covered the
surface. After the evaporation of the carrier the
supkag®le gas dried for 2 hours. Then a Ripack 2000 gas
heat ed gun heated the sur- face until the white wax

powder was nelting and becone transparent, and 15

S % e for 48 hours. Each of the three coatings was

agt with an interval of 6 hours. At the untreated
CIAcsmabﬂﬁb@ﬁcr@t@'sgéélrﬁéfpww aiﬁn@n%@mwx oHQ ’mnmm was
and a height of mmwas fixed in silicone mastic
an@p%t@fitw'élm g epating kompesitigo amelldfieges axgbpt farsa fainclikd area

" S SPY 8, SR R d e R4 RS G peppy
i 100 ghﬁ pabethytene Warxcpnwm {6 DawoRBintd s ﬁfé’r&if'eﬂﬁhﬁ'lol 96%.

After 4-5 seconds the first drops of water hit the
tabl e plate and the water was dripping through the
Coﬁﬁé%bgt

Cones oAURE it Bag coolledty BtesS 350V aun ang ged for 2

el houmsattevas dbsarved tha3@ften eeapommmjﬁhe saainp!(E8@nol@ white

2004/ 011563 PCT/ 03/ 000499
wax powder covered the surface of the sheet. Then a Ripack 2000 gas

heated gun heated the surface until the white wax powder was melting and

become transparent, and thereafter the coating was settled for 48 hours.

At the untreated circular area a glass tube with a diameter of 40 mm and a
height of 600 mm was fixed in silicone mastic and settled for 24 hours.

The glass tube was filled with cold tap water and the concrete specimen

was placed on four steel bolts with a diameter of 10 mm to lift the specimen
from the table.

Observations:
After 4-5 seconds the first drops of water hit the table plate and the water

was dripping through the concrete specimen with 1-2 drops per second.
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TEST FOR CHEM CAL RESI STANCE Exanple 9 5 To test the
chem cal resistance the following test was carried

wWo@i04/0118peci mens of concrete and nmarble w th dPEEDER@AH00499

97 x 35 x 10 mmwere used inghbhe test. Sol utions of
hydrochloric acid were used on the speci nens.

Speci nen Exposure Cbservations 1 Coated concrete 30 No
Vi Sest 2:damages/ deterioration mnutes 2 Coated
concrete 20 hours No visual damages/deterioration 3

Und Sdear eshas é*@écrﬂoaﬁ Iﬁdh@@hqyaxigstdbwes.c(armd pHt to samif more
SOWtﬁcoa (g)tcli'ﬁjc rﬁaé{ﬂdagﬁfe%@{ﬁét}é tﬂ?ac}f#l{sg(ﬁré gb}gﬂ{@ég on

m nutes 6 Coated marble, one 6 m nutes Heavy
on on uncoat ed ide only sides - 15% No

T AAmOE HoRet Sassaien Ml GmOened00 ¥20P ol sam was
”Hé&\t@d Wie aGQoJﬁh“g %h@ltlﬁﬂr@ﬁ eliiShated! é&ceéLﬂfr Qrglﬁéular area

m nut es appear ed thin transparen eet
obwith ediafriabar a)fr@ nm. tTh?e a@atmgscd)mpos;mon wa]s(prEESfredZEy mixing
DURBLLLTY O, COATLING O 4 STEEL PLATE 40 2004/ 11563

The coating composition was applied in three successive coating treat-
ments by airless spray gun onto the surface. For each coating treatment it
was observed that after evaporation of the carrier (ethanol) a white wax
powder covered the surface. After the evaporation of the carrier the surface
was dried for 2 hours. Then a Ripack 2000 gas heated gun heated the sur-
face until the white wax powder was melting and become fransparent, and
settled for 48 hours. Each of the three coatings was applied with an interval
of 6 hours.

At the untreated circular area a glass tube with a diameter of 40 mm and a

height of 600 mm was fixed in silicone mastic and settled for 24 hours.

The glass tube was filled with cold tap water and the concrete specimen
was placed on four steel bolts with a diameter of 10 mm to lift the specimen
from the table.

Observations:
After 4-5 seconds the first drops of water hit the table plate and the water

was dripping through the concrete specimen with 1-2 drops per second.

Conclusion: The diffusion openness is not reduced or eliminated if up to
three coatings is applied.
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we@dvanolse96%

A coating conposition was prepared by m xing 10 g of

pol yet hyl ene wax

airless spray gun
of a steel
dried for 3 hours.

surface unti l
be
12E

sol vent - based graffiti
(area |

total surface

plate with di nensi
It was observed

etiTrqui F@ﬁCﬁmgﬁﬂfﬁéS@Sﬂﬁi\ﬁme powder covered the
surt 0SC d gun heated the

the white wax powder was nelting and

i gnsparent.
t 20 C, 65% relative humdity. A

pai nt was sprayed on to the

powder Davosi

The coating conposition was
Eg’ area, denoted area 1,
S

onto hal f t

The conposi

+ area 2

liter of
5 ap@l/DEC0BP00499

into |

150 x 150 nmm and
t hat when the

tion was 10 settled for

and settled for 24

holipdest thechemicayesistanceibeollawing yest@reearsiedons:

o R bf Congp@eind elip i MiRefity 87558 5D mm were

andéed irathey redi.t card coul d not

Conti nued test:

h two days i

renove the graffiti.
nterval the process of

apﬁpwtiﬁ’@s&fﬁ’éfdf%hg?rfq @qldnnegrewsaﬁmt@e SPECHBORS- of the

settled graffiti
| ayers of graffiti

pai nt were

pai nt was repeated. 50 repetitive

appli ed/ renpoved on the

p| Specinfdrser vat i ons: | Hkposyraf { Qbsepadtionsi n area 1 was
easily renoved using [a nail ang/or a credit 25 card.
The graffiti paint in area 2 could not be rem)ved
USHTI id or a redit
SDHAnglé?t:égjnﬁn%ﬁ?erl al?é(?vvere tPSt eds@'dafﬁéq erra ﬁé'z:drtlgn
desclri bed in the tablemirbdé®w W th indication of
S:I e n”uS= ol nor Arnmpt Ar o A 2(’04/ 01 1563 _ .
o e S geYisial Haaages/deteparation
BMUNESSRa coRcrdte O | IRiTRGtel’ THeal§ eiibtafisirei5y,
4 | Uncoated concrete | 5 minutes | Very heavy deterioration 50%
5 | Uncoated concrete | 60 Only small stones left
minutes
6 | Coated marble, one | 6 minutes | Heavy deterioration on uncoated
side only sides — 15%
No Visual damages/deterioration on
coated side
7 | Coated marble, one | 60 The marble completely dis-
side only minutes appeared.

A very thin transparent sheet was
observed floating in the acid solu-
tion.

TEST OF DURABILITY OF COATING ON A STEEL PLATE
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conposition mnelting ng/g point KOH Al Licowax PE
0.96 130 C 19200/ 7300 25000 O 190/PE nPa s @140 C
WO200@e11568st VP 0.96 5-8 124 C 0 3610/ PE A3 QeCT/0KSG03/000499

0.97 8.5-13 127 C 5350/ 1350 043620/ PE A4 Ceri dust

0.98 13-22 121 C 18 3719/ nodified PE AS Ceri dust

0.97 8.5-13 127 C 5060/ 1240 4 3715/ PE A6 Ceri dust

1. @xafndle 10 142 C 6 3910 ami de wax A7 Ceridust 1.00
8.5-15 98 C * 15 5551 ester wax A8 Permaid 5 120 +/-
1084 A/PE 4 C * Drop point values. Materials were

SUBS YR O e TR 67 ARHEEIO) 67 e v
powder Davosi into 1 liter of ethanol 96%. The coating composition was
applied by airless spray gun onto half the area, denoted area 1, of a steel
plate with dimensions 150 x 150 mm and dried for 3 hours. It was observed
that when the ethanol had evaporated a white wax powder covered the
surface. Then a Bosch air heated gun heated the surface until the white
wax powder was melting and become transparent. The composition was
settled for 12 hours at 20 °C, 65% relative humidity. A solvent-based graffiti
paint was sprayed on to the total surface (area 1 + area 2) and settled for
24 hours at 20 °C, 65% relative humidity.

Observations:
The graffiti paint in area 1 was easily removed using a nail and/or a credit
card. In area 2 a nail and/or a credit card could not remove the graffiti.

Continued test:
With two days interval the process of applying a new graffiti layer and re-
moval of the settled graffiti paint was repeated. 50 repetitive layers of graffiti

paint were applied/removed on the plate.

Observations:

The graffiti paint in area 1 was easily removed using a nail and/or a credit
card. The graffiti paint in area 2 could not be removed using a nail and/or a
credit card.

ADDITIONAL TESTS

Additional materials were tested. The materials are described in the table
below with indication of selected physical parameters.



66 Dispersions of the materials Al -A7 were

manuf actured with vari ous

anounts of water and

wetianolseand the results of applying the coatiPQEDK2003/000499

described in the follow ng. A
aqueous dispersion by Cariant.
and 0 % water:
tendency to separate.

\

ol .

A5- A7 forne

d stable

was supplied as an
5 100 % et hanol
The di spersions of Al -A4 showed a

96%

dispersions. The dispersions of Al -A7 were applied to
stel Bpand es, ddesditabrtitien BSG er| Maheat ejd/issosity |Acid
heat i n. Glaffiti| paint |was thereafter applied tlo
t he sﬁ%g%l]l ol at|@Mhng ﬁﬁo B settle. Thefeafter number
th_e eggmp@gitibﬂnvyal of“rhhe fn@itfrigtl pai nF was test edmg/g
which resulted in the foll ovvl_ng resul ts: 15 The
graffliti paint |on the| coati nBoiRksu| ting when usi ng AKOH
cogd Tt oe = ver—tthe b AT i ‘W“"
coa i%'g&?"é‘g‘uf’ﬁrﬁ’gg en usi ngq’%(ZyCofm/@ﬁA%gQ: L%S(gope 90
renovédQ/Rehe grjaffiti| paint [on thel coating riggehti 1Rg
when |usi ng any |[of A6-JA7 could not | be renoved. 25 50 %
et hamol 96% vol|. and 50 % water: [The di sper/@ons!46¥
/jl -A4 separated. A5 forned|a stabl e di spersjio The
di spersions of [Al-A5 were applied to steel plates,
drAzdCeridusth¥Pe8fa@r | Gi8at efdi26P@g a heati ng gun. 0
affééiwg%'ant was thereafter appljied to theg steel |30
pl at ¢ X Il gwed to settle. WO 2004/ 011563
‘A3 PBeHdust’VV797  [8.5-13 |127 °C {5350/1350 0
3620/PE
A4 | Ceridust 0.98 13-22 (121°C 18
3719/
modified PE
A5 | Ceridust 0.97 |8.5-13 |127 °C |5060/1240 4
3715/PE
A6 |Ceridust 1.00 |6.5-12 {142 °C 6
3910 amide *
wax
A7 | Ceridust 1.00 |8.5-15 |98°C* 15
5551 ester
wax
A8 |Permaid 5 120 +/-
1084 A/PE 4°C

* Drop point values.

Materials were supplied by Clariant.

PE denotes polyethylene.
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67 Thereafter the ease of renpval of the graffiti
pai nt was tested, which resulted in the foll ow ng

wOo e®ub1563 The graffiti paint on the coating reRCI/DK2@3/000499

when using Al -A4 could not beggb renoved; the graffiti
pai nt on the coating resulting when using A5 could be
renmoved. 0 % ethanol 96%vol. and 100 % water: 10 The

di Dispessions of e AhatepiRr ALA7 WeredintRRIFSERRS Ofith various
Al - A5 and A8 were applied to steel plates, dried and

théW%P Wé%tﬁé@ndseﬁthgn@d éwafétth%ge@dts lotaaaprymg thrareetings is
v Gt EBER T o AR AR e Sy o811 858045 cpgersion by

of Cldrangraffiti paint was tested, which resulted in
the following results: The graffiti paint on the
coating resulting when using Al -A5 could not be

reqrgg%letﬁ%@@/g (/bF by At the coating resulting
when using A8 could be et P O AMRLES, RELATI NG

TOT BeiEisE®rsiBramilAd -Ad shewEdst tehdeAcp ibsepatats. f r om

Marp s€f s' public transportati on conpany had been ap-
?éfmef k’k‘r%’??@@ eet of the brand 3M

SC?Dhé Mer@%ﬂs dfi Ah AR wee a@d%"d' t@"&t@éF 6Ia‘§e°99 drR¥EaAd thereafter

all sides and doors of the bus. 30 A coatin
c oRpriertushing ﬂdseaﬁm@m&aratfltlmamhgaamhqeaﬁer applied to the steel

er Davosi into 1 liter of
hléﬁ%{‘é(é%%ﬁo&% %§§ I'ng conposition was WO
2004/ 011563 PCT/ DK2003/ 000499 68 applied by airless
spjl'_ag %%n onto the sheet and dried for 3 hours. It was
hereafter the ease of removal of the graffiti paint was tested, which

resulted in the following results:

The graffiti paint on the coating resulting when using A1 could not be re-

moved;

the graffiti paint on the coating resulting when using any of A2-A5 could be
removed;

the graffiti paint on the coating resulting when using any of A6-A7 could not
be removed.

50 % ethanol 96% vol. and 50 % water:

The dispersions of A1-A4 separated.

A5 formed a stable dispersion.

The dispersions of A1-A5 were applied to steel plates, dried and thereafter

heated using a heating gun. Graffiti paint was thereafter applied to the steel
plates and allowed to settle.
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observed that when the ethanol had evaporated a white
wax powder cover- ed the surface of the sheet. Then

wao be4susbrce of the sheet was heated by a R pBCRDRR®G/000499

gas heated gun until the white-wax powder was nelting

and 5 becone transparent. The ‘quantity of polyethylene

wax powder applied was 6.7 10"5 m/cnR2. The
corpepedficintieneaget of eehBealt ef ther gl%fﬂ'tptp"a?’ntaffvagot&ted which
65%relative hum dity. A solvent-based graffiti paint
wasesifliegyindhe foltawing eestdist ed surface in two 10 areas
approx. 0.1 n2 and settled for 6 hours at 20 C, 65%
relative humdity. Cbservations: The graffiti paint

| NThef grasiti phint fom thaocedtkRs rovadtirgashey l!isiﬁ@\ﬂeﬂAhyccﬂjld not be
brush 15 and | ukewarm water as well as by high

pr E8Q¥edc| eani ng (water, 90-100 bar). After further

18 hours: The graffiti paint in the second of the two
areas was easily renmoved by a 20 brush and | ukewarm

wathey geedfitivphlint as thy cbafiiig prsedting wheh esirigWys Coaldese réfleved.
100 bar). Test 2. Another test was carried out on a

bus, which had been applied with a de- 25 corative

shee% ézﬁaﬁdsuegd%%ﬁ a%MﬁﬁP‘?’C\W?@r 639, High G oss

Overl am nate coverin si des and doors of the
bughBLdlsftﬁﬁélOiﬂlSEthAMé saparaiedt ed as described in Test

TPl SR TAS el AaBRerRe B B REE) plfleh g and

s ettidreditéohetcdousisg athei O/Gfeﬂ‘ht@bai/rﬂ Wak tHerehfter applied
WO 2004/ 011563 PCT/ 003/ O 499 69 (Observations:
to the steel plates and allowed to settle.

Thereafter the ease of removal of the graffiti paint was tested, which
resulted in the following results:

The graffiti paint on the coating resulting when using A1-A5 could not be
removed,;

the graffiti paint on the coating resulting when using A8 could be removed.

EXAMPLES RELATING TO SHEETS

Example 11

Test 1.

A public bus from Marseilles' public transportation company had been ap-
plied with a decorative sheet of the brand 3M Scotchcal 639, High Gloss
Overlaminate 639 covering all sides and doors of the bus.

A coating composition was prepared by mixing 10 g of polyethylene wax
powder Davosi into 1 liter of ethanol 96%. The coating composition was
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After 6 hours the graffiti paint could partly be
renmoved by hard nechanically brushing with a hard

whewsh11583 After further 18 hours The graffiti PEi/DK2003/000499

could not be renoved. Exanplgg12 10 A sheet 210 x
320mm 3M Scot chcal 639, Hi gh oss Overl am nate 639
vvas coated with a pre-prepared coating conposition.

pliealt b@%lﬁéﬁ@éﬁbﬂ/@m VAR MHeehlasstdamy driedifog 37heuref It was
poI yet hyl ene wax owder Davosi into 1 liter of

et oRsesved giat wWien tmmthagobmqa exaporatedia vhitesvay ppivelgr cover-

pa?‘%a Y SidaGERT e ibe> Ref e S8R RPIHEL fodlavat np i ov @

CORpRekt2000 géy ¢icatbdhglih uaftil tﬁ‘@wrﬁtbaﬁéx mmkwvaé‘lmeltlng and
areas 1 and and dried for hours. It was obse

t hfa@corwaéwrtsﬁ@reétthﬁmﬁ;nuaa@ry@fa}%y%hﬂena Wit PWGgKapPlied was
ef e e 0
Bl BYRE HECeaHPoREen yits, e dRoMERled K3 npyfaFRo oc.
uné59o retativethiumiditax powder was nelting and becone
transparent. The com position was settled for 12
hours at 20 C, 65% relative humdity. A solvent- based
or gf S r in two
QU hien Rl QRS ResHrabd R B ahp ot Blsce.
65ase|ae| approx. Hufi ai’t gnd 2ptied fondethouss athad Han88d% relative
@ulm&g in several hard folds to exam ne the
XMWYty of the applied coating. The sel f-adhesive
| am nate was then ap- plied on 1 nmsteel plate.
(bservations: 30 The graffiti paint in area | was
ea@bsgrvedigtsed by using a nail and a credit card.

o BerFuIal Boa MR8 b7 Bub e e BEUBEEy Y a brush

gr and ilbkewainmtwates as twelk as hyhhigiepreissuteh eleanirigatreateh ud0-100

coglg be renoved by a nail and a credit card.
ar).

After further 18 hours:

The graffiti paint in the second of the two areas was easily removed by a
brush and lukewarm water as well as by high pressure cleaning (water, 90-
100 bar).

Test 2.

Another test was carried out on a bus, which had been applied with a de-
corative sheet of the brand 3M Scotchcal 639, High Gloss Overlaminate
639 covering all sides and doors of the bus but the sheet was not coated as

described in Test 1.

A solvent-based graffiti paint was sprayed on to the coated surface in ftwo
areas approx. 0.1 m? and settled for 6 hours at 20 °C, 65% relative hu-
midity.
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Continued test: 5 After another 24 hours an attenpt to
renove the graffiti paint in the areas 2 and 4 was

wora@e/01Ghser vati ons:  The graffiti paint in arBEI/DKM#S/000499

easily renoved by using a naiggand a credit card.
This also applies to the "lines" where the folds where
made. 10 The graffiti paint in area 4 could not be
rempéep/pnysi ng a nail or a credit card. Exanple 13
15 A sheet of Blue Oracal Series 640 pernmanent foil

waAftee 6 thewrs theegradithraint el tiasths ba semered Ry havd gagchanically
I amd%% \g/ﬁﬁ%rﬂﬁ'a%nitjéh.aa”pl e 11. The preparation of

t he coatd ng conmpositicon was carried out as in Exanple
20 11: A coating conposition was prepared by mxing 7
g of polyethyl ene wax powder Davosi into | liter of
et AigbHfU o1>éﬁ%'r%oati ng conposition was applied by

ai r t consisting of four
pa?b-sg?%@g p%ntg.'lg%’?@(s 1é, F@?é\g&gnd 4 such that the

coati ng conposition covered half of the sheet, nanely
the areas ,’h; and 2 and dried for 3 hours. It was
obgéﬁw fAat  when the ethanol had evaporated a white
wax powder covered the surface of the sheet. Then a
Bosch air heated gun heated the surface of the sheet

unfi sheete2 Uthixt 320am, Fdddgotokeal AR, iHigh Lpl@ss Lveraminate 639

holps piath it St PeBdr O AR e oo Vet wo
2004/ 011563 PCT/ DK2003/ 000499 71 based graffiti paint

was sprayed on to the entire sheet surface, areas 1-4,
andheetadtiag GasRPesitigbwas Rieraredcby esindel & Pl polyethylene wax

huBLAHLY Davosi into 1 liter of ethanol 96%. The coating composition was
applied by airless spray gun onto the sheet consisting of four part-areas
denoted 1, 2, 3 and 4 such that the coating composition covered half of the
sheet, namely the areas 1 and 2 and dried for 3 hours. It was observed that
when the ethanol had evaporated a white wax powder covered the surface
of the sheet. Then a Bosch air heated gun heated the surface of the sheet
until the white wax powder was melting and become transparent. The com-
position was settled for 12 hours at 20 °C, 65% relative humidity. A solvent-
based graffiti paint was sprayed on to the entire sheet surface, areas 1-4,
and settled for 24 hours at 20 °C, 65% relative humidity.

The sheet was then bended resulting in several hard folds to examine the
flexibility of the applied coating. The self-adhesive laminate was then ap-
plied on 1 mm steel plate.

Observations:
The graffiti paint in area 1 was easily removed by using a nail and a credit

card. This also applied where the laminate had been folded.
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The sheet was then bended resulting in several hard
folds to examne the 5 flexibility of the applied

weoationge3 The sel f-adhesi ve | am nate was t hen BEF/DERI08600499

on 1 mmsteel plate. oservatygns: The graffiti paint
in area | was easily renoved by using a nail and a
credit 10 card. This also applies to the "lines"

Whar febl® the betfitMpenrt W@@%tickiﬁ%ﬂae@erﬁoatmmdme,ebut could be
credit card could not renove the graffiti paint.

coemavesdhy @ ogil angd anereshit eaidt her 24 hours an attenpt
to renove the graffiti paint in the areas 2 and 4 was
made. (bservations: The graffiti paint in area 2 was
eaSbhiinueziteged by using a nail and a credit 20 card.

This also applies to the "lines" wheye the folds where
e nangr B ours et eemotodhg g P S eas 2

re Lhg a nail or a credit card. 25 Exanple
14@2&%@/@%@% Scot chcal 639, High G oss Overlam nate

630Qbservatianed wWith a coating conposition prepared by
1 X] .yet hyl wd Sh k S-394 wth :
o 16 rafl BEitdn Sa i WRS CoETY &P BroB ARG deval i credt

30c 42T hR%ISS BBpfHdd ithel Bnadrlhad thy fa1ae wHerglhade.
airless spray guns onto the sheet in a continuous

process allow ng the sheet to be noved continuously WD

PO R AR DR e B B SRR TR P

Af ¢ . application of the coating conposition, the
sheet-part emanating from the spraying-zone enters a
dryi ng-zone where the ethanol will evaporate.

Th@kg £ the sheet-part emanating fromthe
drying:zone enters a heating 5 zone where the
particles of the coating conposition nelt. Thereafter

hg\ sheet of Blue Oracal Series 640 permanent foil was tested under same
conditions as for the 3M 639 laminate described in Example 11.

The preparation of the coating composition was carried out as in Example
11:

A coating composition was prepared by mixing 7 g of polyethylene wax
powder Davosi into 1 liter of ethanol 96%. The coating composition was
applied by airless spray gun onto the sheet consisting of four part-areas
denoted 1, 2, 3 and 4 such that the coating composition covered half of the
sheet, namely the areas 1 and 2 and dried for 3 hours. It was observed that
when the ethanol had evaporated a white wax powder covered the surface
of the sheet. Then a Bosch air heated gun heated the surface of the sheet
until the white wax powder was melting and become transparent. The com-

position was settled for 12 hours at 20 °C, 65% relative humidity. A solvent-
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sheet-part emanating fromthe heating-zone enters a
cooling-zone to let the nelt conposition solidify and

w0 oroaoaiselibst anti al Iy conti nuous coating on t hBCT/DRe@B/000499

10 The coated sheet is thereafer subjected to
sol vent-based graffiti paint. The paint settles for
24 hours at 20 C, 65%relative humdity. Cbservations:

I't pased @g@ﬁhtﬂd&iﬁt Wwas ﬂ)’ré@?éd bh toahetertiee sheetsaifhye, areas 1-4,
r enoved brush and | uke- 15 warm water as well as

by anﬂ@ett!ﬁcb&aﬁl%@wéﬂmﬁg G ReVerelatig NBDIdiy ) . Up to
50 repetitive layers of graffiti paint can be applied
and renoved on the same wax-coated sheet. 20 Exanple

15 TAet sHdet waxg then beaged ir@:hlﬂpig m ee\térabhalaisfoi@s td exaimine the
in Ex 11. A
E SRHPU o 185 ARBHPAEaINgnd B alsAghosS IS was then ap-

eThereafter the sheet is subjected
o\bﬁég% ’{ﬁirﬂs@f@&%”% Exanpl e 11 of treating the

surface. The coated sheet is thereafter subjected to a
sol vent - t{ased graffiti paint. Thereafter, the paint
setlQISEValsiSepser vat i ons: WO 2004/ 011563

PCWh@@@ﬁﬁi’ 9&%993@6\31 had éaél@/%%d\}é%it b h@lr@r élfrfallltdnd a credit

pai nt Tan be easily renoved by brush and ["'uke- warm
watcard. ddhisvelso appliep taitis “Im%sw@eée thestoidswhewamade.
90-100 bar). Up to 50 repetitive layers of graffiti
pai nt can be applied and renoved on the sane

wain afst 26 sAiEet a chedikedrd cdukbndt rehesle the graffitif gainth i n
Exanple 11 is coated with a pre-prepared coating

conposition. The preparation of the coating

Co'ﬂ%‘?ﬁiinhiea'?eét?‘ carried out as in

After another 24 hours an attempt to remove the graffiti paint in the areas 2
and 4 was made.

Observations:
The graffiti paint in area 2 was easily removed by using a nail and a credit

card. This also applies to the “lines” where the folds where made.

The graffiti paint in area 4 could not be removed by using a nail or a credit
card.

Example 14

A sheet, 3M Scotchcal 639, High Gloss Overlaminate 639 is coated with a
coating composition prepared by mixing polyethylene wax powder
Shamrock S-394 with a particle size of 5 pm with 1 liter of ethanol 96%. The
coating composition is applied by one or more airless spray guns onto the

sheet in a continuous process allowing the sheet to be moved continuously



10

15

20

25

30

10 Exanpl e 11. The coating conposition is applied by
one or nore airless spray guns onto the sheet. After

wa@ppkiocass on of the coating conposition, the BECEBK2008/000499

dried and the ethanol evaporatgs. Thereafter the sheet
Is heat treated in order to nelt the polyethyl ene
particles. Thereafter the sheet is cooled to let the

mﬁﬁto@ﬁ?ﬁéﬁﬂﬁg -26né Gt dpifaxnr@nmef @ééﬂr@ somposhiohadhty the sheet.

con- i NnUous coatlé on the sheet. The coated sheet
i s Aftee epaticationsabiheceamiingoasepasition, fhe shegt-aarti emanating from

PO sp g DS e b S 8lzch Ul L o 3if Fpgorete
t hahetdifitegthé fshbt-pait imattingfrarathé yirylﬁgmé dntem a heatlng-
brush and | uke- warmwater as wel| as hi gh pressu

cI &8ane M erRather pagislesoof kg poaiing tcgn‘gnps,lt@‘;bmqlq 'Iawereafter the
, 24 S e BERIRE 085 R SRR et e

Pcmmﬁﬁb@ﬂﬁn%hdlﬂllaﬁﬁmﬁw aGubsidatially soriiraiausgcoating on the
co osjtion conprising particles of a polyolefin wax

Sgee m xture of polyol efin waxes suspended in a
I|qU|d phase. 5 2. The coating conposition according
to claim1 wherein the |liquid phase of the coating
cofpegiaaten shast is therdaftey spbjientedoho @Immkbaagdwaﬁiti paint. The

range.l ower .t the i.n tlng poi nt
gt sptlEdob A hasal e s el nffiday or o
the m xture of polyolefin waxes. 10 3. The coating

gjposulon according to any of clains 1 to 2 wherein
bservationsphase of the coating conposition is

or R dSunthat e SR M SRR bRl RFAGYE! BP ol udPend luke-

t hevasmalatey asonplbas bydigie pressatﬁcleaamgt(wtéry 90£1G0 bar).

Up to 50 repetitive layers of graffiti paint can be applied and removed on
the same wax-coated sheet.

Example 15

A train wagon is applied with a sheet as set forth in Example 11. A coating
composition prepared as in Example 11 is applied to the parts of the sheet-
covered train wagon. Thereafter the sheet is subjected to the method in

Example 11 of treating the surface.

The coated sheet is thereafter subjected to a solvent-based graffiti paint.
Thereatfter, the paint settles.

Observations:
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menber of the group consisting of ethers, esters,
ket ones, alcohols and m xtures thereof. 5. The

weeationgexonposi ti on according to any of the abOWBK2003/000499

clainms wherein 20 the |iquidsghase of the coating
conposition conprises an al cohol, pre- ferably ethyl
al cohol. 6. The coating conposition according to claim

5 whisreimd th thé @'#éfﬂtl pafiafibe bASICRMOER spmsh izp luke-
conprises an al cohol, preferably ethyl alcohol, and

o5Wastewater asheelbas by nggfb@ﬁqségfq ¢lganmedweden §Oot Whban m

e BFIE B0 eBBUR ey B oPlr et b ot sgfhgved on

Theqesgamenga;cowmlghe@n according to any of clainms 1

to 2 wherein the |1|iquid phase of the coating

corrposi tion is essentially aqueous. WO 2004/ 011563
Qﬁ.ﬁgg {000499 75 9. The coating conposition

accor ng to any of the above clainms wherein the

coat i ng con‘posn ti on cal cul ated on wei ght basi s,

co!&t a%lsgg @/rﬂ'b §am i%q] )ﬁguc{qegt% d\ﬁ | g%ggcgg@%@e)é coating
75c%’9nﬂéfsﬂfo%r ?‘HEYpraﬂ»aratlgﬁ oqfﬂthelgoaﬂ_rﬂ‘g?cé%bbﬁﬂn is carried out as in

conposition accorlngto anyo t he above cl ai ns
mplettle Theatcoating eepwasitiam is applied dy one ar mave airless

auxj.liary agents select fr h L,ou nsi sti

o Shiahong SaEL et e Calia o8 B éfA b8 bBition, the
sesMaéi W) dABENARd tREBtRANI SghpREgiReS Thaaftst ¢ ERdet is heat
agents. 11. The coating conposition according to claim

10treAtacimordar teomeltiige ralvaibwWene arartielgs clihateafiepthe sheet is
V\'e'cg%edb?oS h th‘éome?t' EchthiB’sﬁlS’n 10 E}V)%lrld[ B aagﬁﬁ%tﬁntléﬁl con-

e coating conposition accord 0 an
abtimaous aommbmtm shedthe coating conposition is
consi sting essentially of particles of a polyolefin
The coated sheet is thereafter subjected to solvent-based graffiti paint. The

paint settles for 24 hours at 20 degrees C, 65% relative humidity.

Observations:
It is found that the graffiti paint can be easily removed by a brush and luke-
warm water as well as by high pressure cleaning (water, 90-100 bar).

Up to 50 repetitive layers of graffiti paint can be applied and removed on
the same wax-coated sheet.
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wax or of a m xture of polyolefin waxes suspended in a
liquid phase. 20 13. The coating conposition according

wao o00aky1sed t he above clains wherein the coatiPQI/DK2003/000499

conposition is consisting essentially of particles of
a polyolefin wax or of a mxture of polyolefin waxes
suspended in a liquid organic or aqueous phase and

one or nore auxiliarypgy¢g § $ecachqdufgom the group
consi sting of diluting agents, dispersing agents,

conservation agents, 25 emulsifying agents, and

colouyri .agents. 14. The coating..conposition .
acdo Py RS Bipostion, RGO Bb T RE iler ardyolefin, wax or of a
PohituRS DRpBKSIetin Wi sCRUBPRAEBE $n BNliGuEpRAgE.ur e of

pol yol ef i n waxes suspended in the coating conposition
are selected fromthe group consist 30 ing of

boa SheYeE g SR iR Ao R 3G P, Er e in e BotiRf bhase of
hatheg eoatiregl compositioni lsag ar bdiling polratsrda PRl prinefenge lower
an olypro tyI ene, waxes.. 15. The coati ng conposi tion
ac@tﬁ?ubﬁgm% RghpoBtt qrhachingveoipt sange whdheinartices e the poly-
pObbéﬁ'1ﬁé)@o?"@f‘th%rmf)gﬂ?re%?%gfb?érﬁrfwgﬂeé.he m xture of

pol yo I n waxes suspen coating conposition

is having a degree of polynerisation between 8 and

109, —in particul ar hetween 20 and 80. 1. The coating ,
coﬁ'pgb?t&@ﬁmgp%r'e‘?ﬂgo'? GCeerdings ta 2ny d’f_lcgamﬁetpr? pherein the
Poliguid bhagb&fitie WEXtIRY cArBoSiABRMERIahid.N the mixture

of polyol efin waxes suspended in tthe coating

conmposition is an oxidi sed pol yethyl ene wax. 17. The

coat 4 nOSit | according to clai 6 erein. the .
COR. 108 PARATLHRAET SR % 5h01 08 ABRBrke froron
i nther \ﬁqhidO;phlasbooﬂQﬁeﬂﬁoéfﬂd Gompdsitidre Yy édsehfiflly of a
interval of 1 to 40 ng KOH g, nore preferably in the

i nieMRey| ofpther gfeyB GohgjsikH0F ethetsn asters, ketdnesatlgphiols and

t hesJ r f 2 to 20 ng KOH g, yet nore preferably
inﬁ‘t')ﬁgel%ntbglﬁdgl of 2 to 10 ngy KOH g. 18. The coating

conposition according to any of the above clains
vvhgr_ﬁ[] n . - .
. The coating composition according to any of the above claims wherein
the liquid phase of the coating composition comprises an alcohol, pre-
ferably ethyl alcohol.

6. The coating composition according to claim 5 wherein the liquid phase of
the coating composition comprises an alcohol, preferably ethyl alcohol, and
water

7. The coating composition according to claim 6 wherein the concentration
of water, calculated on weight basis, in the liquid phase is up to 50 %.

8. The coating composition according to any of claims 1 to 2 wherein the

liquid phase of the coating composition is essentially aqueous.
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20 the polyolefin wax or one of the conponents in the
m xture of polyolefin waxes suspended in the coating

W@ uposistd on i s a pol yet hyl ene wax. 19. The cOBLT/DE2003/000499

conmposition according to any t he above cl ai s

wherein the polyolefin wax is essentially a

pol yet hyl ene wax. 25 20. The coating conposition
aCQOﬂmenéoétmgaﬁdm?Bsiﬁbﬁ'd&oﬂd‘lné Go HhyWbefl BbovdBlaims wherein
particle size of the polyethyl'ene wax is between 0.1

anéhe goating cpmebeitian) calode weighl b2Bisrcontains:

particul ar between 4 and 20m WD 2004/011563

PCT/ DK2003/ 000499 77 21. The coating conposition

acc otljonsfirt wagkMixire o polyldith Waxdd 1\WEs %,rprefela@bl\71 9-13 %, -
mel ting point of the pg&yet hyl ene wax i s between 70
e

and HaEphape Per Ehioy Prefeiaidn 946 &h. 150C, in
particul ar between 90 and 120C. 5 22. The coati ng
conposition according to any of clains 14 to 21 .
whdOeiThe ddatingesumpaditiongegmdimg wf atyhef (i Medvy ckids wherein
way i s between 70 _and 145C,  preferably between 80 and
148 cpﬁtu&lcﬂanﬂsgpnb@qm@gﬁe@@ngnq mnese auxjiiary agents selected

Pakoht Uhar gﬁ?ﬁﬂ‘%ﬁs%ﬁn?ngf ]&Qlo' giﬁglgrﬁr’tg Ié)?[t)é;r@w ents, con-

conposi tion according to any

wh eepiationtagenis | epaulsifiieg ageats, aad talouringeagbads.ce of
pol ymeri sati on between 10 and 3000, in particular
bet ween 10 and 2000, in particular between 10 and

1099, THe @@éﬁﬂé@ldoﬁ{pdéﬁfo‘heﬁﬁcé@i@‘@o 2%m 10 RAEHIR Uh8' coating
bet ween 20 and 300, in particular between 30 and 200,

i ncpeanpostignarcaleulaiednonoweigit 113as5is,i goptains 1 to cl0%r auxiliary
be%ggﬁg 40 and 100. 24. The coating conposition

according to any of clainms 14 to 22 wherein the

pol yet hyl ene wax i s having a degree of polynerisation

bet ween 50 and 3000, in partjcular between 50 and .
156§?Tﬂﬁ Geating GamposianeesPrdindsiagany2of theoabovesclaims wherein

52%\&] ggaetl?r@"PSﬁ{pb'bﬁBn & ¢BhEishfg 'esBRalff o paHiBRs 15t 4 Bolyolefin

wax or of a mixture of polyolefin waxes suspended in a liquid phase.

13. The coating composition according to any of the above claims wherein
the coating composition is consisting essentially of particles of a polyolefin
wax or of a mixture of polyolefin waxes suspended in a liquid organic or
aqueous phase and one or more auxiliary agents selected from the group
consisting of diluting agents, dispersing agents, conservation agents,

emulsifying agents, and colouring agents.

14. The coating composition according to any of the above claims wherein
the polyolefin wax or the components in the mixture of polyolefin waxes
suspended in the coating composition are selected from the group consist-

ing of polyethylene waxes, polypropylene waxes and oxidized and/or



t he pol yethyl ene wax is consisting of essentially

i near polyethylene. 25 26. The coati ng conposition
wa@ewandisny to any of clains 14 to 25 wherein PEEDK2003/000499

pol yethyl ene wax is a high-dengity polyethylene, HDPE

27. The coating conposition according to any of clains

14 to 26 wherein the polyethylene wax has a viscosity

at hafsyehatdd, 20 Opartieular ofludrdffied 1B8Neth3foriE aarkd Opolypropylene
| ess, of 300 rTngs or | ess, pref ergaigl yr%éoo nPa Sb fPToPY

| e¥&Xe90 2004/ 011563 PCT/ DK2003/ 000499 78 pref er abl y
150 nPa s or less, preferably 100 nPa s or |ess,
preferably 70 nPa s or less, preferably 50 nPa s or

I ed$, Theefcatinglopraibsitiem SCMrdlr?Stbl ardBof tﬁfeab@ﬂi tl@ms wherein
of clains t

03| accor di to an
5 g?%upﬁ Ogetfhwawryﬂtgwpmp@n@@t@ atnes miguER @f polyRlptimiwaxes
d' §h§bé’dﬂéoofr‘| th%ﬂ? 9Qforﬂp6é?tlc%15rs rﬁwﬁ%g @rge?f pblyrerisation

r ef er abl 0 5, prefera
pr éﬁnglﬁa@ﬂ 100, Impartlcptaefoet\a@ery%fanﬁ 8k 1.5,
preferably of | to 1.2. 29. The coating conposition
according to any of clainms 14 to 28 wherein 10 the

poHgeThy |c©@ﬁn%'86?"ig@§|ti@n'§8c%ﬁdih§rto %lﬂ@tw\% ﬂ@vJHb?eln the poly-

i nterval of 3500 and a" nol ecul ar
10 gi olefi 'ﬂb/M@X ehthevggmponetsdn the mixtuss of po@b@tﬁab@xeéwassrmnded

e et S ol SH S 2 3500 e

| ess, rmre preferably has a nol ecular weight M in
h iq_berval_ of 400 to 3500 and a nol ecul ar wei ght
i?r. Gt $HINg qamppgilian agcopdingde ¢laiss 163whetein the oxidised

CoPLi B R halarPEEA s i ROIBlaP b1 T8 Hb § Korig,

15 com&ﬁamhll)sml metlh‘ervalnfulrm 4;0) nng)KY)H/gf hrfore W&RSably in the inter-

SO o B i S S S R 2 020
aCKQII—#gnﬁettrﬁo@Wre%raBlthWﬁ Heﬁ)%\l 6F2‘f@%‘?\‘1@n é% 32

polyolefln wax 1s esséntially a polypropy
The coating conposition accordlng to any of clainms 14

t °1é.5TH‘Q%BSﬁr?g composition according to any of the above claims wherein
20 the polyolefin wax or one of the components in the mixture of polyolefin

waxes suspended in the coating composition is a polyethylene wax.

19. The coating composition according to any of the above claims wherein
the polyolefin wax is essentially a polyethylene wax.

25
20. The coating composition according to any of claims 14 to 19 wherein
the particle size of the polyethylene wax is between 0.1 and 100 pum,

preferably between 2 and 25 um, in particular between 4 and 20pum.



10

15

20

25

30

25 one of the conponents in the m xture of polyolefin
waxes suspended in the coating conpositionis a

weosopoiyeer of propyl ene and one or nore ot herPCT/DK2003/000499

ol efins. 33. The coating conpgzition according to any
of clainms 14 to 15, 30 to 32 O wherein the particle
size of the pol ypropyl ene wax i s between 0.1 and 100

gnp1pTREoRhY dphy&aior a8berdiRy 1B ah dtadlaingdiMarto 20 wherein
bet ween 4 and 20m WD 2004/ 011563 PCT/ DK2003/ 000499

79ttes mattieg cpeint 1of hempobjiethydenaoeax ds nigetweemny Ooand 200°C,
cl ai 4 to 15, 30 t wherej.n the nmelti i nt
of pﬁ'f%f%& W@W@%n&éﬁr@, BeRaicHarbetaen bg d 120°C.

preferably between 100 and 1800C, in particul ar

between 100 and 140C. 5 35. The coating conposition
ac2?dr Thegoating opnopositien mscdrlingtd any G dlain® 14vibe? Eiwherein

RS Bt SR S B SE 36 b
oS L Mgl 1903l B! BRALI) i 3 o5+,

acpaitiduirg betwesyy 98fanel 20ve. 14 to 15, 30 to 35 wherein
t he pol ypropyl ene wax is consisting of essentially

unbranched pol ypropyl ene nol ecul es. 15 37. The

Coah 86 SRR SRR LA SR AT 22 here
c htheapdlpethgleticasax nbawing rgdedreessrenilyraktigatiors BE#E3drt10 and

po opyl ene nol ecul es. 38. The coating _conposition
Dot Rpagiculiy Beiwens: 43 and 40095 in Furigak betesn 10 and
o C b > .

oo AR BRI O D0 RREET itz apo oo
moinepartieslar Bétwede 3@ @aidi 220, do padtidulardretaveenr4d agdti®0, in par-

an%(cu%r gelt\?viererﬁ 43}18168,’ 30 to 36

24. The coating composition according to any of claims 14 to 22 wherein
the polyethylene wax is having a degree of polymerisation between 50 and
3000, in particular between 50 and 1500, in particular between 60 and
1000.

25. The coating composition according to any of claims 14 to 24 wherein
the polyethylene wax is consisting of essentially linear polyethylene.

26. The coating composition according to any of claims 14 to 25 wherein
the polyethylene wax is a high-density polyethylene, HDPE.

27. The coating composition according to any of claims 14 to 26 wherein
the polyethylene wax has a viscosity at 149 °C of 2000 mPa s or less, 1000
mPa s or less, of 300 mPa s or less, preferably 200 mPa s or less,
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wherei n the pol ypropyl ene wax is characterised as
consisting of essentially 25 stereo block pol yner

w@2omo11sses, i.e. nol ecul es having segnents bePCIYDERIV3/000499

diotactic or isotactic. 40. Thg coating conposition
according to any of clainms 14 to 15, 30 to 39 wherein
t he pol ypropyl ene wax has a viscosity at 190 C of 400

nPareferably 360! e&a s bf ¢, Fpbterail) 108amP0E dr988s, preferably 70
pref rably 150 nPa s or | ess, preferably WD

D SIS PEIPIReln H00DBac0 I8ss, TwefarellyAbmRas or less.
preferably 70 mPa s or less, preferably 50 nPa s or
| ess, preferably 40 nPa s or |less. 41. The coating

co2Bodhei mtmgcomrdbogltlbn am;arcﬁiﬁg ¢b a@inysofldlairas 14, to397tv@hereln
ne wax has a nelt flo

h
238‘%”%’?@‘ Peoaxfa gé) arnwleht pisEiution) var{Ma Yof 110 25,
f
9/ Bréfefibly'Bf ¢ ’colofda rﬁ?%%g%m%%ﬁ?q /41 er;}g gW(ﬁobbo 87 preferably of

preferably 1000 %
or 1rf©r2eprquean fyto 18@anegafrablyaﬁrl toor.2. 10 42. The

coating conposition according to any of clains 14 to
15, 30 to 41 wherein the polypropyl ene wax has a

noRecTharcotinghéorelpssitibl WckertindVid MP'X of%¢la ﬁ’!ﬁ%r aeq?) 8 Mwherein

and 25, preferably of between 1 and
eihet pelathylenri vsix hasfeemalgaulast wb@htvéén mlthmmterval of 400 to

bl f bet
o 3505 3 BB PRy ol Ao BlaP bt Shserably
coha$ mgmotetudsi Weigmt kYo mmmtérvaaawob t@lza‘:sanﬁaﬂ& d folecular
ol efin wax or one of

15 wher h

coWﬁ&i"éeH{'%t“Pﬁtﬁt'QefhéV'wyMu et 8orgess,dners hrefa@bi%s has a molecular
t

Sg\lﬁlgt A, '?‘WQFPZ&E??Y)@ rﬁiéc %098'5@@ é{ﬁfg.mélegglg{ V\heéght distribution,

conSMh,tmfd,‘}Oan’dessn ng to claim43 wherein the particle
size of the polytetrafluorethylene wax is between 0.1
and 100 m preferably

30. The coating composition according to any of claims 14 to 15 wherein
the polyolefin wax or one of the components in the mixture of polyolefin

waxes suspended in the coating composition is a polypropylene wax.

31. The coating composition according to any of claims 14 to 15 wherein
the polyolefin wax is essentially a polypropylene wax.

32. The coating composition according to any of claims 14 to 15 wherein
one of the components in the mixture of polyolefin waxes suspended in the

coating composition is a co-polymer of propylene and one or more other
olefins.

33. The coating composition according to any of claims 14 to 15, 30 to 32
wherein the particle size of the polypropylene wax is between 0.1 and 100

um, preferably between 2 and 25 um, in particular between 4 and 20pm.
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between 2 and 25 m in particular between 4 and 20m

25 45. The coating conposition according to any of
W@L@uns1548 to 44 wherein the melting point of PETBK2003/000499

pol ytetrafl uorethyl ene wax is %etween 250 and 360C,

preferably between 260 and 338 , 1 n particular between

280 and 320C. 30 46. The coating conposition

acegy #hg%da?ingra/orﬁ{:%&iiéﬁ ABcdrdl @ar‘i‘?%? 8ldims "4 to 15, 30 to 33

pol'yol efi n waX or e conmponents 1h the mxture o

poivhereihi thevenelSny\Podtodi €Hel poB/pRATYIENR 002X (9 B@eeB 170 and

su nded i.n the coating conposition consists
esigﬁ%qg,apﬁfera%%h@wﬁemg@% 290 14455 dn ipaTBsulgE bebiesn 100 and
frng;@e group of al kanes determ ned by the generic
formila CH3CHRI - (CH2CHR1) "- CHR1- CH3 for n equal to:

15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,

28, 29, 30, 31, 32, 33, 34, 5 35, 36, 37, 38, 39, 40
413543 he gpating composiigon agcording tehany oRkclaime f taoig, 30 to 34

47 : r : of
1 PR RE PR FRAR TR 17 RONEISRIET, AR 1 befUe 70 and
I N200€C npreferapobetwderol @0 iandWiFET, is ysptituadbetwddre110 and
coating conposition consists essentially of one or

nod 80%Y$, inarfieular Refwesnstieandd50t@m t he group of

al kanes determ ned by the generic fornula
CH3CHR1- (CH2CHR1) "- CHR1- CH3 for n equal to: 49, 50,

513652he Tbatind, cdrposition 8éeorbithg anpof ckilms6@ tH35, 30 to 35
64, 65, 66, 67. 68, 69, 70, 71, 72, 73, 74, 75, 76
77Whegein7the polynsapylepe wax igacongistinge of gzsseptially ggbranched

90 5, 96, 97, 98, 99, 100, 101, 102,
108?@’%6046,“%‘%%01‘8&9‘8, 107, 108, 109, 110, 111, 112,

113, 114, 115, 116, 117, 118, 119, 120, 121, 122,

12 4, 125, 126, 127, 128, 129, 130 31, 132, 13

133?- %é@,coaﬁge,wm?s'1%‘8?0%§zn91%?n>1@i9f51rm§,1141&13,15, 30 to 36
154188 g gRivdgviedd daxif Dheforigd e pRpSisf ] b pagentialy
16Botactisqolymopylese, makeules70, 171, 172, 173, 174,

175, 1ve6, 177, 178, 179, 180, 20 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195,

38. The coating composition according to any of claims 14 to 15, 30 to 36
wherein the polypropylene wax is characterised as consisting of essentially

syndiotactic polypropylene molecules.

39. The coating composition according to any of claims 14 to 15, 30 to 36
wherein the polypropylene wax is characterised as consisting of essentially
stereo block polymer structures, i.e. molecules having segments being syn-
diotactic or isotactic.

40. The coating composition according to any of claims 14 to 15, 30 to 39
wherein the polypropylene wax has a viscosity at 190 °C of 400 mPa s or
less, preferably 200 mPa s or less, preferably 150 mPa s or less, preferably
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196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 206,
207, 208, 209, 210, 211, 212, 213, 214, 215, 216,

WQ1004/02683 219, 220, 221, 222, 223, 224, 225, PQRBHK2003/000499

227, 228, 229, 230, 231, 232, g@33, 234, 235, 236, 237,
238, 239, 240, 241, 242, 243, 244, 245, 246, 247,
248, where R1 = H or CH3. 25 48. The coati ng

CONMPO ThPROS oRC6SY, irberalsly FY niba & & I@é‘,s4ﬁr@fbre’rﬁy 50 mPa s or
wherein the al kanes has a nunber of kyl “groups

si legat Beefenabiynd0 eaPasor Igskbone  of the al kanes as
branches, which nunber is 30 or less, preferably 20 or
| ess, nore preferably 10 or |less, even nore preferably

5 4t. Ths&oaﬁﬁg%nmm’dhlééﬁiﬁdlﬁgr b@i%ﬂ@ﬁélﬁﬁﬁéaa t08¥5,480 to 40

The, coat Itﬂg 03| tion according to claim48 wher ei n

t hWhgraiy| ropyieneaweﬂ has el diave mt 2k Boe16 kg of 40
t h§/n€ﬁr1|iﬁ' ﬁ?ﬁr epréf%lrﬁcﬂ}tr qgg@t’/fhﬁh bPf 09‘51(’[{'5I er%?)ﬁlsf)(zé g{hqllnoér more,

pent
ocplgerferabty éﬂ@@ agﬁhm br umrehpr@‘e:amy @1009| gs'tmrn ®rahord, preferably
é@é 1h octyl, nmore pre 5 ferably fromthe group
Q4 E‘y%mgf%yl and butyl, yet nore preferably is
et hyl . 50. The coating conposition according to claim

46 or_47 wherein Rl = CH3 and all the nmethyl groups
ha% i coatieg sosmesitiesracoorging 10 . ofTtlaint® d#i togl 5, 30 to 41

e g OEER IO Wy ChanlaBlar Matifi sl oo, Mw,

gr@fubeiweem neagd G Hréfaralsly RErbatwicBy| 1 EHnQNH’O ﬂ)%féPably of be-
The coatl n% conposition according to claim4
=0, aeferably of hetwesrd and 3,s|t>rretwlabfyeof tsetween 1 and

rrp[?rg Bictadfof oot THROh S brerb BB A e 1.2

corrp05|t| on according to any of clains 1 to 52
43. The coating composition according to any of claims 14 to 15 wherein
the polyolefin wax or one of the components in the mixture of polyolefin

waxes suspended in the coating composition is a polytetrafluorethylene
wax.

44. The coating composition according to claim 43 wherein the patrticle size
of the polytetrafluorethylene wax is between 0.1 and 100 um, preferably
between 2 and 25 um, in particular between 4 and 20pm.

45. The coating composition according to any of claims 43 to 44 wherein
the melting point of the polytetrafluorethylene wax is between 250 and
360°C, preferably between 260 and 330°C, in particular between 280 and
320°C.

46. The coating composition according to any of claims 1 to 13 wherein the

polyolefin wax or the components in the mixture of polyolefin waxes
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- applying said coating conposition to the surface; -
evaporating said liquid phase fromthe applied coating

w@eooposists on; and 25 - subjecting said dried, PEPPKR@®d/000499

coating conposition to a heat gjg treatnment to o
coal esce said wax particles. A met hod of providing
a surface with a protecting coating by 30 WO

20844 $EntRRinRkd /cCOKERY 36 RPB4RIBN o%?lsrstéiéﬁédntféﬂg@f Q)ﬂétdrriﬁore of
conposi tion according to any of clains 2 to the

theaeléanes Setgssrbimiy thaapwun glialiapeasietémined thy the generic

ar' egﬁmaa%@fl éﬂﬂ %Rbﬁ%}ggﬁ ﬁ%@f?eqﬁ{%ﬁ?l o

treﬁ,t wm7, 18 1@@29;321 &2 1231190 26UP6, 27, %31@'93*@03‘31 32, 33, 34,
said par- ticles

RGO BenpOot it 2ttt G 0447y ABeTaaBRne<H or Chl.

| nto a coalescing state allow ng said wax particles
to provide a continuous 10 coating of the surface;
andl’ .al hewbating adhphsition taceatding toahy of ota)nmpcrlstd rIBIwHe?em the

avageifc e, of 6 5APaNSaisc a3 miSLE, dinePROIEfimaares

C
oo LAON BB e B ARF B gy o

t othezaliaeeisaleckast frem theggratipnpfoalkanes demrammd éxy the generic

S%nﬁgu eﬁe PF@ %ﬁ%@b’%ﬂ%ﬁ%ﬁ gg&ﬂ“@?ﬁ’g to any of

cht@ g0, 51, 32553 64, 55, r&mtsm%%sueoa@ﬁ 6283, dae 68f 66h€7 68,
thg co 03|t|on accord n% to any ClaInB fo
f 71,72,73,74, 75,76, 77, 78, 79, 80, 81 82 83, 84, 85 86, 87 88,
89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105,
106, 107, 108, 109, 110, 111, 112, 1183, 114, 115, 116, 117, 118, 119, 120,
121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135,
136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150,
151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180,
181, 182, 183, 184, 185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195,
196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210,
211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 225,
226, 227, 228, 229, 230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240,

241, 242, 243, 244, 245, 246, 247, 248, where Ry = H or CHs.

48. The coating composition according to any of claims 46 or 47 wherein
the alkanes has a number of alkyl groups situated on the carbon backbone
of the alkanes as branches, which number is 30 or less, preferably 20 or
less, more preferably 10 or less, even more preferably 5 or less.
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25 providing a surface with an essentially pernmanent
anti-graffiti coating. 59. Use of the coating

W@ vposised on according to any of clains 1 to 5PCT/DK2003/000499

providing a surface with an e%?enti al ly permanent
coating protecting against pollution and corrosion.
30 WD 2004/ 011563 PCT/ DK2003/ 000499 84 60. Use of the

c040i MhexALAG icbhposivnodsiording Qo JMIMA8 Glharsh the tafkyPdroups
for, providing an under water Structure, e.g. a ship

huBituatggdion B erbeRtiagkbone of thevalkene asatseldcied ifiogn the group

coakj ; . regcl e ct c h Si

ot FonpRing B matyEl L ® pRomy BEART Sty B HEH R ooty
acpmf“fdi*atgy fromathye gfoup edmsistidy bbeﬂ@'l,_tﬁﬁyl, A@xﬁ? tocoll emete pre-
manuf act ure conprising a.strycture w a surface ,
obleiPRlY Hemdfiyiraus Psiod@tingncbhybdiatarore preferably is
acgfyli ng to any of clainms 1 to 52. 10 63. A nethod

of treating a sheet conprising the steps of -
provi ding a coating conposition according to any of

cl gj 1 to,.52: - applving said ., oat.ing.co sijtion to

| 8p0T0d oRuRE cpimeEBIoH SRS B R A cr
| i gHd dilirhe kethyIdfolips hare the dafeadtbRGcREMMIA).1 i on; and

15 - subjecting said dried, applied coating

conposition to a heating treatnent to coal esce said

wa x4 p icl et roduci a at ed. _
USAPREL R cBhocf L A9%sRhoB38H| B8 of 30h8Mkp m. - o
coapdshe¢ istareacitamnidtryghangas\rath obleansthyl gisupb i hheldhbouring
20 {heast ne surface of the sheet; - evaporating said

| i GBI ¥eOrPHBm t he appl i ed coating conposition; -
subjecting said dried, applied coating conposition to

a heating treatnent to raise the tenperature of the

dr b2dTbe apatigy compositionaacdoedingitoglaim 46 opa7t wheesn &, = CH,

3 BRLYRE RleutE st s % Jotds bigoR! POl volefin waxes
53. A method of treating a surface comprising the steps of
- providing a coating composition according to any of claims 1 to 52
- applying said coating composition to the surface;
- evaporating said liquid phase from the applied coating composition; and

- subjecting said dried, applied coating composition to a heating treatment
to coalesce said wax particles.

94. A method of providing a surface with a protecting coating by
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25 coalescing state allow ng said wax particles to
provi de a continuous coating of the sheet; and
w@bdoamirsep sai d heat treated coating compositi oPCT/DK2003/000499
consolidate to a protective gaating. 30 65. A nethod
according to any of clainms 63 to 64, wherein the
sheet is a film WD 2004/011563 PCT/ DK2003/ 000499 85
66 - ahpiEid adcautivey briposifloR2tcofdind & BRy @F dlaintstl to 52 to the
wherein the sheet 1 1s conprising an adhesive |ayer 2
havistgfages i r st maj or adhesive | ayer side and a second
maj or adhesi ve | ayer side which defines the bottom
surface of the sheet 5 and a film3 having a first
maj- @vapolatingisaéd Hquid phaise dwen therappited ¢cdatingl ctampssitioh;
second maj or film side being bonded to the first major
adhesi ve | ayer side; and the coating conposition

A rePEERRRG R5id, A8, Bpbicc koM bomippEHiBh 18 # nepting froatment
t he telreise the lemperadurer dfdhagiried adlieg icompasitin tbdsring said par-
having a first [or adhesive | ayer side and second

i GEfestinb e PoGIoET BP0 an ke el “pAROIsTn, §EReS into a
sur ffesting ReateS BR&VingNgaili> wiaO paFticley ¢o f plotRiel @3 continuous
each having a first major filmside and a second

maj @oating @F thedsyrfaged agdch filmis stacked upon anot her

filmsuch that a second major filmside of a film
above is bonded to a first mgjor filmside of a film

belaflowiigcsaid hebetrebaesdatingl dBrhositivh & esielidaty ©ha pastective

its second major film side bonded to 20 the first
mejcoAtiA@hesi ve | ayer side; and the toprmost film side
104 is subjected to said nethod of coating.

55. The method according to any of claims 53 to 54 wherein the coating

composition is applied to the surface by spraying.

56. The method according to any of claims 53 to 55 wherein the coating
composition is applied to the surface in an amount of 50 to 350 ml per m?.

57. Use of the coating composition according to any of claims 1 to 52 for
treating a surface.

58. Use of the coating composition according to any of claims 1 to 52 for

providing a surface with an essentially permanent anti-graffiti coating.

59. Use of the coating composition according to any of claims 1 to 52 for
providing a surface with an essentially permanent coating protecting
against pollution and corrosion.
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68. A nmethod according to any of clains 63 to 64,
wherein the sheet 201 is conprising 25 two or nore

w@2008811863 | ayers 205, each pair of |ayers 205 PCT/DK2003/000499

conpri sing an adhesive | ayer 2 having a first major
adhesi ve | ayer side and a second major adhesive | ayer
side, and a film 203 having a first major filmside

angoa Useconthe8osting bd)rﬁpésﬁ@n WckBrdiheg t6 ef9nef eMRInes 1 to 52 for
film side bei ng bonded first major adhesive 30
e

| apeavidingean sRdenwaEncAncLIese.gPamikIod 3mvibcrpgsseaggially per-
ea i, of 05 is stacked upon another pair

of Wﬂ&&‘?”ﬁﬂ%h@ﬁ{ﬁ?" a second mmj or adhesive |ayer
side of a pair above is bonded to a first major fiIm

side of a pair of layers 205 below, and the_topnos
fi b And@‘tlgtwﬂ @agutﬂcé%r@e@pmw%g @ $iBiTyee vith dabatlrfﬁ@e obtain-

5 3 to 64
vvhgrglee@/ﬁée s g%drj{ym%rtlbge ragncgé anl ? - a ?i rst

mej or filmsi de and a second maj or fllmsi de; and the

fir r filmside and the_secon orf | msi.d

ar 625 08 Wdpie ot BB faRt TR A TR S L Cluts Wb SRR gbtain-
acesidhyash of #Y ooktirtd difBodifort So8StdfeioR oy, &fafihd o 52.

furt conpri ses or nore o t he "ap a
subst ances selected fromthe group of Iaquer

O PR 0 B RSB, 1 o o
15. ﬁiowd‘in%’% BOstirRF6sthpbsifiort BcesrirRf toCard) FBclitnd 9 t1d62;

wherein t sheet has a thickness of between 20
ni c BpRYInthaaidorating coamesitipndpateast ane: swtasesf the sheet;

mng %éo%ﬁiﬂg? L n&'&l& pha3e R ﬂ1e°58;t)lf‘ercﬁg$é(tlr@eéd’}ﬁsgslﬁc9n and

- subjecting said dried, applied coating composition o a heating treatment

to coalesce said wax particles.

64. A method of producing a coated sheet comprising the steps of

- applying a coating composition according to any of claims 1 to 52 to at
least one surface of the sheet;

- evaporating said liquid phase from the applied coating composition;

- subjecting said dried, applied coating composition to a heating treatment
to raise the temperature of the dried coating composition to bring said
particles of a polyolefin wax or of a mixture of polyolefin waxes into a
coalescing state allowing said wax particles to provide a continuous
coating of the sheet; and

allowing said heat treated coating composition to consolidate to a protective

coating.

65. A method according to any of claims 63 to 64, wherein
the sheet is a film.
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m crons, even nore preferably between 30 m crons and
500 mcrons. 20 72. A nethod according to any of

w@bkaunoslseB to 71 wherein the filmhas a thi ckpespKed03/000499

bet ween 20 m crons and 4000 niggrons, preferably
between 20 mcrons and 2000 mcrons, nore preferably
bet ween 20 m crons and 500 mcrons, even nore

Pr g6 EAFREMoBE CHRENING %o Bhe 0P BRIABE $326B4TWHerBM 25 73.
An article conprising a sheet treated by the nmethod of

antheoghegtsl isscagaprising 72. 74. An article according to

repDachibetl® EYBF 200 208 ldraiinasy Bivsh 3o pig goseoond
87mijor Adhesite dhperasiderwihiod definelsaihe BSttdrm sidfqueoni thed sheet
as aroll. 76. An article according to claim73 to 74

prédfded as a separate sheet. 5 77. A structure which

ha e . i ' i . .
cr 2 S AR BifrSe fnelor il B ot Befbhdniay i cice, said
gr segorm nwjot filng sioe bding lbondgd ,to fthe fisstahajonicddbiesiys, layer side;
el evators, w ndows, doors, tiles, wall.g, _ partitions

£ udh i Eoating romposiion heindiappid tiuraid frtnaieE i Site 4

78. A structure according to claim77 wherein the

vehicle is selected from the group consisting of
bub&sA methiodsacoonding yo angiof slaimsettdnofi4, odherzm.  Use of
an,articl e1d;f. claim 73 for providing a surface of a

st I sre 1QLISHMMPENSD any of claims 77-78 with an

esgAnhiRésive NaYERAGR havlhy - grfabf invdjor Hiheele Rger &ide and a
Use of an article of claim73 for providin surface

a
of sacend majar adhegive dayaiide wigh gefieeaithn %WOI‘XBSWQCF? of the

an jally permanent coating protecting against
polsﬁéét?%fﬂd and corrosion. 20

two or more films 103 each having a first major film side and a second
major film side; and

each film is stacked upon another film such that a second major film side of
a film above is bonded to a first major film side of a film below except the
lowest film in the stacked which has its second major film side bonded to
the first major adhesive layer side; and

the topmost film side 104 is subjected to said method of coating.

68. A method according to any of claims 63 to 64, wherein

the sheet 201 is comprising

two or more pairs of layers 205, each pair of layers 205 comprising

an adhesive layer 202 having a first major adhesive layer side and a
second major adhesive layer side, and

a film 203 having a first major film side and a second major film side

with the second major film side being bonded to the first major adhesive

layer side; and
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81. A nethod of providing a surface of a structure
Wth a protecting coating by coating a sheet on the

W@ 20011552 conpri sing the steps of - applying BCUDERI0AH00499

conmposition according to any ?é claims 1 to 52 to the
sheet; 25 - evaporating said I'fquid phase fromthe
applied coating conposition; - subjecting said dried,

apghcie fak ilaytds QOBRO Stdcke upod @ndiRét pa of 258+ "ROS such that
to raise the tenperature of the dried coating

cofpsiondomajay adhesives laver gide f @ @eiroabevepis ponded o a first

wa ' f ' s into a
cog]aiésrcfﬁ{'}]gag?g? tguéﬁ?rl %ﬁag%s?gﬁéﬁW%ﬁ&t icles to

prthe tdpnrost dilrh isideo2(4 isHubjested ng sald mbthaghefaioatingd WO
2004/ 011563 PCT/ DK2003/ 000499 88 all owi ng sai d heat
treated coating conposition to consolidate to a

2168 ety o STEIRE RCESA ) by Bt o
A pesdsdneaitro mdihna fitsd nddja filmB4did esimelr & s econidhmagdrefiitn dide; and

HESTOL R CsiGe 350 i1 <685 aiqbHmhSIoP e UbIeynd fo sai
| ay®4tingj fetidy.ch defines the bottom surface of the

sheet "and a film3 having a first major filmside 4
and a second nmajor filmside, said second ngjor film

ot 18 RpRQROSSA S "Gl bt i B 6% e B8 B BeTim further
satomptised oM oF rholeMmofitle #bplitabiR4substaRté@elected from the
according to claim8l1, wherein the sheet 101 is

c o#AUPs Ph¢AGHETa @VEEMNG dlere Cleaygoataor hgcking and eanbinations
AdRRSLYE abBNE tooh M ¥inPside.

71. A method according to any of claims 63 to 70 wherein the sheet has a
thickness of between 20 microns and 8000 microns, preferably between 30
microns and 5000 microns, more preferably between 30 microns and 2000

microns, even more preferably between 30 microns and 500 microns.

72. A method according to any of claims 63 to 71 wherein the film has a
thickness of between 20 microns and 4000 microns, preferably between 20
microns and 2000 microns, more preferably between 20 microns and 500
microns, even more preferably between 20 microns and 250 microns.

73. An article comprising a sheet treated by the method of any of claims 63
to 72.

74. An article according to claim 73 further comprising a liner bonded to a
major sheet surface.
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second maj or adhesive |ayer side which defines the

bottom surface of the 20 sheet and two or nore filns
wao®4meashs having a first major filmside and aPGEDEA@W3/000499

maj or film side; and each filg*TZiS stacked upon anot her

filmsuch that a second major filmside of a film

above is bonded to a first major filmside of a film

beVHvARXekHE atberdingbtd ¢lams 73t 78 provitbe agtaeded which
has its second major filmbonded to the first major

adhesi ve | ayer side; and the topnost filmside 104 is

R e

conprising two or nore pairs of |ayers 205, each pair
of _Layers 205 c rjsing WO 2004/ 011563, ) i
pc#i-oéz%iw BBONBEN Bos DeehdpRLTod Ul eF ip@arhwithnen article of
fi i e gy [ S J o
| EImTES Pnaety SRYSE 5198008 R BB phaistng of
mabwitdings, mpsirtde chnbuildisgs; oetbvatprsy  Windows, ddoars, htikese walls,

second major .film.side.bei ng bonded to,the first major
adﬂ%rst'igegs’fgrq'tékr/%rs'g'iqsdz;‘,llpgﬂﬂ'%@a@ﬁwﬂﬂ?' VeBPIi]qsayers 205 is

st acked upon anot her pair of layers 205 such that a
second maj or adhesive | ayer side of a pair above is

bofdeft staiciure gesordingjterclaim Wy swikrredt the pelicleols selgeted from

£ o e gl s Hubg B bARE faind ARt o BRBS: ng
to any of clains 81 to 85 wherein the filmfurther

conprises one or, nore of the applicabl e substances

selSclise ot 8 q1ele gt slaimor 31 g uepYidBige ppsuiaCc I8 structure

g:{)%ﬁdggiﬂpo@;am(‘rzlﬂgﬁ %?ggéég{ﬁh' APEL M ian} HerfShent anti-graffti
coating.

80. Use of an article of claim 73 for providing a surface of a structure
according to any of claims 77-78 with an essentially permanent coating

protecting against pollution and corrosion.

81. A method of providing a surface of a structure with a protecting coating

by coating a sheet on the structure comprising the steps of

- applying a coating composition according to any of claims 1 to 52 to the
sheet;

- evaporating said liquid phase from the applied coating composition;

- subjecting said dried, applied coating composition to a heating treatment
to raise the temperature of the dried coating composition to bring said
particles of a polyolefin wax or of a mixture of polyolefin waxes into a
coalescing state allowing said wax particles to provide a continuous

coating of the sheet; and
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15 87. A nethod according to any of clains 81 to 86
wherein the sheet has a thickness of between 20

wore@sonseand 8000 m crons, preferably between BOI/DK2003/000499

m crons and 5000 microns, norggpreferably between 30
m crons and 2000 mcrons, even nore preferably
bet ween 30 m crons and 500 m crons. 20 88. A nethod

acghuwiing $aicdPhéatredted|cdiatifg 8dnipdsRionvibaiopistliddte tbid protective
has a, thickness of between 20 m crons and 4000

m €9} preferably between 20 nicrons and 2000
m crons, nore preferably between 20 m crons and 500
m crons, even nore preferably between 20 m crons and

2582 ni\ emnethed a2boing ® slhim@tlundevdihch has be\%ﬂ appl i ed

with the method of of clains 81 to 88, erein
th&’%ﬁhﬁ%ﬁ?@%’%ﬂ@e&gf'@& fromthe group consisting of

buil d- ings, parts of buildings, elevators, w ndows,

doors, tiles, walls, partitions, furniture, signs,

bi 88. Aomatbed ascondindto elaim 81 ewheBin WO 2004/ 011563

P /DI?%%Q 1.000499. .90 90. A structure according to

cl Seny BCRMPSHY vehicle is selected from the

gr SNRAREEIvEIAY I Plavitiés 8 Firsti hajot adhadiveNBYér §Rle and a second
subway-trains. 91. Use of the nmethod of any of clains
g1mejpreadifasivep tayer diide) whiehdiefives dhe dotona tsurfacer ef the sheet
acg&gdi ng to any of clains 89 to 90 with an

esSentially permanent anti-graffiti coating. 92. Use

of atfive 3rhbbiad ®firdniajer fihaide 48nd 8 sEtohdrmBjaVilgh sife, said
a surface of a structure according to any of clains

goseeesomgiarilmnside being bengegta tentbist maior adhesivg layer side;
Pr QA& HHed BhtRYASHipodRdh BEINLiPiRd 98 saRFHRE major film side 4.

84. A method according to claim 81, wherein

the sheet 101 is comprising

an adhesive layer 102 having a first major adhesive layer side and a
second major adhesive layer side which defines the bottom surface of the
sheet and

two or more films 103 each having a first major film side and a second
major film side; and

each film is stacked upon another film such that a second major film side of
a film above is bonded to a first major film side of a film below except the
lowest film in the stacked which has its second major film bonded to the first
major adhesive layer side; and

the topmost film side 104 is subjected to said method of coating.

85. A method according to claim 81, wherein
the sheet 201 is comprising

two or more pairs of layers 205, each pair of layers 205 comprising
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an adhesive layer 202 having a first major adhesive layer side and a
second major adhesive layer side, and

a film 203 having a first major film side and a second major film side

with the second maijor film side being bonded to the first major adhesive
layer side; and

each pair of layers 205 is stacked upon another pair of layers 205 such that
a second major adhesive layer side of a pair above is bonded to a first
major film side of a pair of layers 205 below; and

the topmost film side 204 is subjected to said method of coating.

86. A method according to any of claims 81 to 85 wherein the film further
comprises one or more of the applicable substances selected from the
group of laquer, overprint clear, clearcoat or backing, and combinations

thereof, applied to a major film side.

87. A method according to any of claims 81 to 86 wherein the sheet has a
thickness of between 20 microns and 8000 microns, preferably between 30
microns and 5000 microns, more preferably between 30 microns and 2000

microns, even more preferably between 30 microns and 500 microns.

88. A method according to any of claims 81 to 87 wherein the film has a
thickness of between 20 microns and 4000 microns, preferably between 20
microns and 2000 microns, more preferably between 20 microns and 500

microns, even more preferably between 20 microns and 250 microns.

89. A structure which has been applied with the method of any of claims 81
to 88, wherein the structure is selected from the group consisting of build-
ings, parts of buildings, elevators, windows, doors, tiles, walls, partitions,

furniture, signs, bill boards, artwork, vehicles.
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90. A structure according to claim 89 wherein the vehicle is selected from

the group consisting of buses, trains, automobiles, subway-trains.

91. Use of the method of any of claims 81 to 88 for providing a surface of a
structure according to any of claims 89 to 90 with an essentially permanent
anti-graffiti coating.

92. Use of the method of any of claims 81 to 88 for providing a surface of a
structure according to any of claims 89 to 90 with an essentially permanent

coating protecting against pollution and corrosion.



