WO 2007/012578 PCT/EP2006/064299 -1 Aqueous-based and
Transparent Coatings for Marking Substrates The present invention refers
WA TORNY composition for marking substrates, to a processPloF/ER2006/064299
preparation of these compositions, to substrates coated with these
compositions and to a process for thelr-preparation, to a process for
preparing marked substrates using these compositions and marked
substrates obtainable by the latter process. Packaging usually needs to be
Aqueanaskes ed thnich fhemsiane sLCbatis de dasVbetimp Sebsaatksy dates or batch
numbers. One way to achieve this is by coating the packaging with a
composition, which upon treatment with energy such as heat forms a
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procefisjéet e prerasalion lechRseoRshiar foieRaraoM akatbeiensy anatinathese
comptainasanetiaBALr SUPSHSHEN ArtaiRabB Y they 15AE PRsLEs, and a metal
compound such as alkali metal, alkaline earth metal, iron oxides or salts
and organometallics. The two components react on irradiation with a
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provide yellow or grey/green markings, but no black markings. Black
compAsiaRgYMFa UK BERERRIY WEhENGrgUsicEATdIReh IR Bt & WRibMArking. When
usingiddirdmratheatide seribreg gomhpoatiang auh hotsaiiablerfaill coating pajxibloror

n earlglFﬁ?ﬁ"ﬁﬁle%qh%zﬁﬂ%%ji%g.esmbes coating compositions comprising an

Xyanion of a multiv t metal such as molybdate or tungstate, a binder
and water or an organic solvent. These compositions were coated on a
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or vanadate, water or an organic solvent and optionally a polymeric
laser to form a product of contrasting colour.

The aqueous-based compositions of WO 02/068205 have the disadvantage that they only
provide yellow or grey/green markings, but no black markings. Black markings are only
obtained using organic solvent-based systems. In addition, the described compositions are

not suitable for coating paper or plastics.

WO 02/074548 describes coating compositions comprising an oxyanion of a multivalent
metal such as molybdate or tungstate, a binder and water or an organic solvent. These
compositions were coated on a substrate, for example cartonboard, dried to yield an opaque

coating and exposed to IR laser irradiation to produce a black marking.

The disadvantage of the coating compositions of WO 02/074548 is that only opaque coatings

can be obtained.

WO 2004/043704 describes coating compositions comprising a colour former, an amine

molybdate, tungstate or vanadate, water or an organic solvent and optionally a polymeric



WO 2007/012578 PCT/EP2006/064299 -2 binder. The organic
solvent-based systems can give a transparent coating whereas the
WEdI2sShhsed systems only give opaque coatings. The conf§S&ERA186/064299

were coated on substrates such as polyethylene terephthalate film,

aluminium foil or polypropylene packayging film, dried and exposed to an

IR laser or thermal printer to produce a coloured marking. WO

2005/012442 describes coating compositions comprising a pigment, water
bindeyr @necorgamic svheatt)zsedsysictive qol\yive raarahepienabpaibindberddscthe
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of the aquedus-based coating compositions of WO 2004/043704 and WO
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markYHhiCh form transparent colourless coatings and yield markings of high

COfitrast on exposure to energy. These objects are solved by the coating
composition according to claim 1, by the processes according to claims

WO 26556120d28:3060RY HaRmPetiatRsiasrbrpiRiftEMIyARANd 28 I organic
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molytrdatsparemgstatauriess coatings, which yield markings of high contrast on
exposure to energy. Preferably, the markings are black. The oxygen
containing transition metal compound is preferably selected from the
The dirgdyana9e SifF AVRYEPRsRLFRRE S TRIIRRRHITCRBRIYERIRA4P P 704 and
WO 20084£1¢p4dariyibandsly Examuplesatihgxygerbeantaingsty chromium,
molybdenum and tungsten compounds are chromium, molybdenum and
tungsten oxides, alkali metal, earth alkaline metal, ammonium and mono-,
Itis aﬂl-?%iﬁ%ﬁﬁ@@tﬁﬁ%&%%%ﬂ%‘?ﬂﬁ%@ﬁ%ﬂﬁ’W?‘éﬁ:%%cbé%iﬁ‘ﬂ)m%?iﬁon& which
form traakpdilaiesornEeidngsinigs sal sl etakkeys b atkgliaermaédbn exposure to
ammonium and mono-, di-, tri- and tetra- Ci_8-alkylammonium

enerﬁ’?éteropolychromates, -molybdates and -tungstates, alkali metal, earth WO
2007/012578 PCT/EP2006/064299

These objects are solved by the coating composition according to claim 1, by the processes

according to claims 22, 24 and 25 and by the substrates according to claims 23 and 28.

The composition of the present invention comprises an oxygen containing transition metal
compound and an aqueous-based solvent and forms transparent colourless coatings, which

yield markings of high contrast on exposure to energy.
Preferably, the markings are black.

The oxygen containing transition metal compound is preferably selected from the group

consisting of oxygen containing chromium, molybdenum and tungsten compounds.

Examples of oxygen containing chromium, molybdenum and tungsten compounds are
chromium, molybdenum and tungsten oxides, alkali metal, earth alkaline metal, ammonium
and mono-, di-, tri- and tetra-C,_g-alkylammonium mono-, di- and polychromates, -molbydates
and -tungstates, alkali metal, earth alkaline metal, ammonium and mono-, di-, tri- and tetra-

Cs.s-alkylammonium heteropolychromates, -molybdates and -tungstates, alkali metal, earth



-3 alkaline metal, ammonium and mono-, di-, tri- and
tetra-C1-3-alkylammonium peroxo chromates, -molybdates and
WORHGMRES, and hydroxyl containing chromates, molybdates PAAEP2006/064299

tungstates. Examples of C,-a-alkyl are methyl, ethyl, propyl, isopropyl,

butyl, isobutyl, sec-butyl, tert-butyl, pehtyl, hexyl, heptyl, octyl and

2-ethylhexyl. Examples of chromium, molybdenum and tungsten oxides

are chromium(lll) oxide, chromium(VI) oxide, molybdenum(IV) oxide,
alkalimoybtiramm(gh)ioxrided tunogste did \ii-candie etred CiLgrgj R idar(ivi poixideperoxo
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tri- and tetfa- C,_a-alkylamimonium mono-, di- and polychromates,
and WHg#R/stes and -tungstates are ammonium chromate, potassium
chromate, magnesium chromate, ammonium dichromate, sodium
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pentyhdigidalie i atdylians dnelolberite, ammonium heptamolybdate,

ammonium octamolybdate, ammonium decamolybdate, ammonium

tungstate, sodium tungstate, potassium tungstate, magnesium tungstate,
Exan e A e T AT P AR S R A LT B
chrormimmOh)uxiqearatiyiesaten (INolyobeo matgsdenotyDdatesdaentlingsgstdigoxide and
tung&BR(@I§2RGecalled isopolychromates, - molybdates and -tungstates.

Examples of alkali metal, earth alkaline metal, ammonium and mono-, di-,
tri- and tetra- Cx-B-alkylammonium heteropolychromates, -molybdates
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ta I MORIID Of MiXILreS here ol ds cpunIgLation. FRamples, of IvAroXNl oybdate
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ammapiroxieetarhediiate Antpdrdxicl @ Aaa olgkedipd eoxmen b dieeanypybdate,
amm%QQJM%@@t@@EﬁPﬂ?Qﬁ@Q@@%ta&ium tungstate, magnesium tungstate, calcium

tungstate, ammonium metatungstate, sodium metatungstate and ammonium paratungstate.

Polychromates, molybdates and tungstates can also be called isopolychromates, -

molybdates and -tungstates.

Examples of alkali metal, earth alkaline metal, ammonium and mono-, di-, tri- and tetra-
C1.g-alkylammonium heteropolychromates, -molybdates and -tungstates are [Fe"(MogO24)]%,
[Te"(MosO24)I%, [IV"(M0gO24)17, [Cr"(MoO24Hs)I>, [IMN"(MogO3,)]%, [Ni"(MogO3)I7,
[(PY(M012040)%, [(Si"(M012040)]*, [(S"(M012040)]", [(Ce"(M012042)I*, [I(W5024)I,
[Te(Ws024)]%, [P(W12040)]> and [Si(W12040)]* having sodium, potassium, magnesium,

calcium or ammonium or mixtures thereof as countercation.

Examples of hydroxyl containing chromates, molybdates and tungstates are chromium(lil)

hydroxide, chromium(ll) hydroxide and hexahydroxymolybdate.



Oxygen containing chromium, molybdenum or tungsten compounds are
either commercially available or can be prepared by methods known in
WaeRSEMN1MGe preferably, the oxygen containing transition metBCEGPO6IH6H299

is selected from the group consisting of alkali metal, earth alkaline metal,

ammonium and mono-, di-, tri- and tetfa- C1-8alkylammonium mono-, di-

and polychromates, -molybdates and -tungstates. Most preferably, the

oxygen containing transition metal compound is selected from the group
Oxygeonsistiiging alikaihmetah cdybdsmniomerandgstenaordpotndarmade either commercially
availBGT et BUYRBURANNThPBRS uflinfi BldfRCbdates and

-tungstates. Examples of alkall metal and ammonium mono-, di- and

polymolybdates and -tungstates are ammonium molybdate, sodium
Morepedydrdale, thetasgiemdnetyihiiai&aasivo midtal dongipbeats, smeienfubm the group
cons| RSP SINBEAIE 20UR %H&ﬂnoc%‘é?ﬁ'ybrﬁ%tg A TenLo decamolvhdale,

ammonium {ungsta?e sodium %ungsta?e, potassium tungstate, ammonium
Cre-afeiafnmgsitie netiord i nsethaniitae2iag. anomeraen pritatungieies. The

agueous-based solvent can be water or a mixture of water and a

water-miscible organic solyent. Any suitable water-miscible organi
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N-methyl pyrolidone and sulfolane, whereby C1 -alkanols and ,
mongodir AR Malyates BEfmINERIRIFE a9 AIKIR) UBX BayRdals: sodium
molybdtea betasituarenoligtidarsg | astihan nimpdopainbdats oqroparmohohdpttanclbdate,

ammi @Hﬁ%@%nﬁﬁ}?ﬁgé‘@%ﬁ%% ¥ é%%%'gmg]a@rﬁfng&?in tungstate, sodium

oxydertivatives thereof are 2-ethoxyethano
tungsipieratpssivropaesiatexampiesiyn Delalgisiae aseciie sreiat pgpiaipRnd
ammb¥RMetefrgstdidketones are acetone and methyl ethyl ketone.
Examples of C4-6-ethers are dimethoxyethane, diisopropylethyl and

tetrahydrofurane. An example of a C2-3-nitrile is acetonitrile. Preferably,
The aqeegutehanpstisiaitgzaiideolaten s saneduse dfovateiandcup aensiitiigieprganic

solvénitARlkaliRisebitepphiibiCodakrionnenténeHy [semamidroridof water-
dimethylacetamide, whereby C1-4-alkanols and C24-polyols ma beS
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C,.s-nitriles, nitromethane, dimethylsulfoxide, dimethylformamide, dimethylacetamide,
N-methyl pyrolidone and sulfolane, whereby C4.4-alkanols and C,.4-polyols may be
substituted with C44-alkoxy. Examples of Cq4-alkanols are methanol, ethanol, propanol,
isopropanol or butanol, isobutanol, sec-butanol and fert-butanol. Examples of a
Ci.4-alkoxyderivatives thereof are 2-ethoxyethanol and 1-methoxy-2-propanol. Examples of
C,.4-polyols are glycol and glycerol. Examples of Cs s-ketones are acetone and methyl ethyl
ketone. Examples of C4s-ethers are dimethoxyethane, diisopropylethyl and tetrahydrofurane.

An example of a C,.s-nitrile is acetonitrile.

Preferably, the water-miscible organic solvent is selected from the group consisting of
Ci4-alkanols, C,4-polyols, Cse-ketones, dimethylformamide and dimethylacetamide, whereby

Ci4-alkanols and C,4-polyols may be substituted with C44-alkoxy.



Preferably, the ratio of water/water-miscible organic solvent of the mixture
of water and water-miscible organic solvent is at least 0.1/1, more
W 808 IBR7®.5/1, and most preferably, at least 1/1. Preferab\PGR&EP2006/064299

agueous-based solvent is water. Energy can be heat or any other energy,
which yields a marking when applied-t0the coating formed by the
composition of the present invention. Examples of such energy are UV,
IR, visible or microwave irradiation. Preferably, the energy is IR

Prefareqtiatienratitood wabdeveddr: i scéne rggas it avadiatidhehavishgeaof water and
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the energy is IR irradiation generated'by a CO2 laser or a Nd:YAG laser.
atleagboitlpreferably, the energy is IR irradiation generated by a CO2 laser
having a wavelength of 10'600 nm. A transparent coating can be defined

atlnﬁ that has a transmittance of greater than 80%, preferably

Prefed?ga{ tha u&%/S ot the ?/?sﬁﬁl‘é Ivsvavtv\/ae?ength The transmittance can be

determined by measuring the transmittance at a particular wavelength of
Energﬁﬁﬁﬂ%%mwmﬂﬁ él’lwyf}'s\ﬁﬁ%ﬁtm&tﬁrnﬁF@i@MMntﬁﬁphed to the coating
; c%rﬁl){p sition oft ,ﬂﬁ) nt invengon also rlses an additive selectei}/ IR
Orme, R GrRpHaNRLiNg BPSPY H%e& DIRER SP A psIREE R 1R
visibleasavicTtwayrgamadiatds can be of formula R1-COOH, wherein R1 can be

hydrogen, C1_13-alkyl, C2.11-alkenyl or aryl, whereby C1.13-alkyl and
C2.11-alkenyl can be mono- or olysubstltuted with hydroxiﬁ%carbox
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C1_4-alkoxy are methoxy, ethoxy, propoxy, |sopropoxy butoxy

sec-butoxy, ,isobutox d tert-butox 07/01257
A tra S S R Y e Eond I e A Eihitance of arapley than
80% vitelesiblR Disaty-themf8oant t’aleeﬂel kieiwaysiep@hic Aeittabsnyitiangeigan be
deteYRIFSIFRCHe RNRICAFH s RARIARS 5t a5 riREiBNAISVREAGth of the visible region

using a UV/Vis spectrometer.

Preferably, the composition of the present invention also comprises an additive selected from

the group consisting of organic acids, polyhydroxy compounds and bases.

The organic acids can be of formula R'-COOH, wherein R' can be hydrogen, Cy.1s-alkyl,
C..11-alkenyl or aryl, whereby C1.13-alkyl and C,.11-alkenyl can be mono- or polysubstituted
with hydroxyl, carboxy, NHCOC,4-alkyl and/or aryl, and aryl can be mono or polysubstituted
with hydroxyl, halogen, Cq4-alkyl, Cq4-alkoxy, di(C4.4-alkyl}amino and/or aryl.

Examples of aryl are phenyl and naphthyl. Examples of halogen are chlorine and bromine.
Examples of C,4 alkyl are methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, isobutyl and fert-
butyl. Examples of C4-alkoxy are methoxy, ethoxy, propoxy, isopropoxy, butoxy, sec-butoxy,

isobutoxy and tert-butoxy.



decanoic acid, lauric acid and myristic acid. Examples of organic acids of
formula R'-COOH, wherein R' is C1-13-alkyl, which is mono- or
WeaNEbEiited with hydroxyl, carboxy and/or aryl, whereby aP¢IT&EROMG064299

or polysubstituted with C14-alkyl, C14-alkoxy and/or aryl, are lactic acid,

malic acid, tartaric acid, citric acid, ox@lic acid, succinic acid, phenyl

acetic acid, p-tolylacetic acid, 4-biphenylacetic acid,

4-methoxyphenylacetic acid, 3,4-dimethoxypheny| acetic acid,
Exaniphespiitbydacietacasiof foyduaiRh@00onherein R is Ci.43-alkyl are acetic acid,
propidifca U By QRlunB RS ARl b SRS BRI AR RIaNgE e,

acid. Examples of organic acids of formula RI-COOH, wherein R1'is
decapoicacigilaHiF adctaIsMYiskRRHiC acid, trans 3-hexenoic acid,
2,4-hexadienoic acid, 2,6-hexadienoic acid, trans- 2-octenoic acid and

dec lenic ac:|d les,of ar soff ‘mula R1-000H, wherein
e A B e T R G R e & - or
polyselesthiedNHIT OxaioxdllsAraRYy aNaYor, atylevdigelry By | SuBonNQted miwu bstituted
with mqrmwr m|}g£¥3i9éﬂdm|&9ﬁ%ir@%t@|E)tkﬁ'ﬂﬁ’éﬂé GhdHatene a e citric acid,

ascorbic acid, fumaric a eic acid, muconic a

oxalig S A A TS LT RS TR e e mphgytaceto acid,
4-metifemygienglatetacid|dr drisdipb thimetieoyt ereinacacittnaphtwlacelarecid,
hydré‘éﬂﬂ%’?‘ﬁ'i% acig., 5@%5&3«49@16&%‘?&8&%@9%‘&@‘Z%ﬁé‘ﬁ%@ﬂﬁlé%ﬁd%'ﬁ]andehc

i acid. Examples of organic acids of formula R1-COOH, wherein R1 is aryl
-are benzoic acid and 1-naphthoic acid. Examples of organic acids of
formula R'-000H, wherein R1 is aryI which is mono or polysubstituted

Exa%%%%r%ll’cgéﬁsa%?%ﬁﬂ &ﬁ%;% W&%m'ﬂ%aée 3 gﬂgelnt\ﬁrgr rans-

salicylic acid, 4-(dimet enzoic acid, 3- b’i/(ilroxyz nap oic

2- perét@l'&oé?r@cﬁ Hﬁﬂ%&ﬁ%ﬁ%‘ﬁiﬁtﬁ@% 3&(!‘%‘?@'8&‘6%%%% SV PR IASK ofrans-

2-octef@rdcRcifg. Miedeyresiosgrnic acids are of formula R1-000H, wherein
R1 can be hydrogen, C1-13-alkyl or C2-11-alkenyl, whereby C1.13-alkyl

and C2-11-alkenyl can be mono- or polysubstituted with WO 2007/012578
Exanmrdss/ Bir0e6i0edd9 9f formur dXy @& oyerecRO &, E-aliglkxhabichrig mono- or

polys@m@tﬁuyé&mm@ym&w QURobvGURsitiesed gk RydrexybyCvinalewy aryl is
for ar

C14-alkoxy an Y
substituted with ‘'mono-or poly hydroxyl, halogen, Cq.4-alkyl and/or Cq4-alkoxy, are ascorbic
acid, fumaric acid, maleic acid, muconic acid, a-acetamidocinnamic acid, 4-methylcinnamic
acid, ferulic acid, frans-cinnamic acid, frans-3,4-dimethoxycinnamic acid, trans-2-chloro-

cinnamic acid, frans-3,4,5-trimethoxycinnamic acid and frans-styrylacetic acid.

Examples of organic acids of formula R'-COOH, wherein R’ is aryl are benzoic acid and
1-naphthoic acid. Examples of organic acids of formula R'-COOH, wherein R’ is aryl, which
is mono or polysubstituted with hydroxyl, Cq4-alkyl and/or di(C4.4-alkyl}amino, are 3,5-di-tert-
butylsalicylic acid, 4-(dimethylamino)benzoic acid, 3-hydroxy-2-naphthoic acid and
1-hydroxy-2-naphthoic acid.

It is also possible to use mixtures of organic acids.

Preferred organic acids are of formula R'-COOH, wherein R' can be hydrogen, Cy.15-alkyl or

C,.11-alkenyl, whereby Cq.43-alkyl and C,.qs-alkenyl can be mono- or polysubstituted with



Examples of preferred organic acids are formic acid, acetic acid, butyric
acid, lauric acid, lactic acid, 2,6-hexadienoic acid, undecylenic acid,
WQ@2eorBie¥8id, oxalic acid, succinic acid, malic acid, tartaric aR¢I/ER2H6/064299

acid, fumaric acid, muconic acid, phenyl acetic acid, p-tolylacetic acid,

4-biphenylacetic acid, 4-methoxyphenylacetic acid, mandelic acid,

a-acetamidocinnamic acid, 4-methylcinnamic acid, ferulic acid,

trans-cinnamic acid and trans-styrylacetic acid. More preferred organic
hydragiblsatoseldtieDCamatkg gnoly eonsastihgrygfdanibe awidoelachiolgmitstituted with
hydr&@‘,'ﬁ%ﬁ 2 ﬁﬂ,%qrggilgoﬁfgggp&? gﬁ/p oxalic ac_;id, s_uccinic acid, malic gcid,

tartaric acid, citric acid, fumaric acid, muconic acid, phenyl acetic acid,

mandelic acid, ferulic acid and trans- cinnamic acid. Most preferred
ExandfBRri¢ mefdaredoigsiitacaiianes aitftoait,\Adwic tudpbyaytic acidl amic acid,
|actice§é?é,?$éﬂ%>%b‘?é‘r"f‘6‘.8%%’!8@%% Lenpniameros the tacemane. alyMedginic aci,

thre€ férms are comprised. reterre polyhydroxy compounds aré
malicseicstiaitatmacith ¢ioepadivivang atidamestanieaed. Bhenyhgcetic acid,

p-tolmﬁ@ﬂé%@fch,ngigﬁeﬁmmﬂéwm@tﬁm%b%@ﬁ@ 2o faryakiyasid,
thereof wherein the carbonyl %rr?até% has been reduced to a hydrox

I

o- ARG OSBRI AS & BRI SAPRdr IfsiRssdEs Bgrglléamd and
transggticgeeticaauitise, galactose, arabinose, fructose, ribose, erythrose and

xylose. Examples of disaccharides are maltose, cellobiose, lactose and

sucrose. Examples of polysaccharides are cellulose, starch, gum arabic,
Morerefgetharadfifriaserie sriaris §p g aretesiaseirgabssrisagigitsctic acid,
2,6-heeiiohoraanitelsedebipatineyAnt wlidViarecpietatiehiroly Bydra¥ptaric acid, citric
aci, SOEpRAUNdS are disceharides, palvspecharides and susar Albongls MPshns.

preferre pdl%y roxycothou S are sucrose, gum arabic and
cinnamésgcihythritol. WO 2007/012578 PCT/EP2006/064299 -8 When a

polyhydroxy compound can exist as the o-enantiomer, the L-enantiomer

or the racemate, all these three forms are comprised. The base can be

Most prRIgfK ﬁ&?ﬁ?ﬁeaa%%ﬁrﬁéﬁgﬁt%%&%ﬁﬁ&ﬁ'%&&n, earth alkaline metal and

When the organic acid can exist as the D-enantiomer, the L-enantiomer or the racemate, all

these three forms are comprised.

Preferred polyhydroxy compounds are selected from the group consisting of carbohydrates
such as monosaccharides, disaccharides and polysaccharides, and derivatives thereof

wherein the carbonyl group has been reduced to a hydroxyl group, so-called sugar alcohols.

Examples of monosaccharides are glucose, mannose, galactose, arabinose, fructose, ribose,
erythrose and xylose. Examples of disaccharides are maltose, cellobiose, lactose and
sucrose. Examples of polysaccharides are cellulose, starch, gum arabic, dextrin and
cyclodextrin. Examples of sugar alcohols are meso-erythritol, sorbitol, mannitol and

pentaerythritol.

More preferred polyhydroxy compounds are disaccharides, polysaccharides and sugar

alcohols.

Most preferred polyhydroxycompounds are sucrose, gum arabic and meso-erythritol.



ammonium hydroxides and carbonates and amines of the formula

(R2R3R4)N, wherein R2, R3 and R4 can be the same or different and
WQaspe1R§ogen, C1.8-alkyl or aryl, or wherein R2 can be hP&&F&2006/064299

C1_8-alkyl or aryl and R3 and R4 can together with the nitrogen to which

they are attached form a 5- or 6 memered cyclic ring, whereby

C1.8-alkyl and aryl may be mono- or polysubstituted with hydroxyl or

amino. Examples of alkali metal, earth alkaline metal or ammonium

hydroxides and carbonates are sodium hydroxide, potassium hydroxide,

Whel'2BBRAVERLRY AEsenGaGH B0y SLAKILE. SO FARO DU AR B he

carbonate, magnesium carbonate and calcium carbonate. Examples of
racergaifh@dl Hiask ERAIPATRIRARMMNISHE: ammonia, triethylamine, di- and
tributylamine, di- and tripentylamine, di- and trihexylamine, mono-, di- and

The Eiréetehaé‘nol%”%ié‘l%mé\'d Nimsihvishanglamine, eiviepediaming, 1,2:80%, otal and

,§-d?am|nopropane, aniline, m(?rpﬁoﬁne, %lperl ine, pyrazine and
ammgpivelidirisorgefeArtosseRAtae AIRAMNERR dAe FPEIKIAHB RERINbrwherein R, R®
and ﬁﬂwwgawf%ehw ' %iﬁﬁﬁéﬁﬂé‘rﬁ@éaﬁ’(ﬂ; p?ﬁyf&fd‘gééﬁ @%;Eﬁﬁ%%l\arwwmrem R?2

, an C e the sa or al Ient an an pe ragen or .

can et BRE- AR B S R B a8 BET, R LR S0 which they
are attpdhed/icom arbirw.Oviegenpeefdregdibaisgs wineratkalt naetéy oarahanybmiayrbe mono-
or pd)EtIARANGARAAUG: brrgigraPly, the molar ratio of base/oxygen

containing transition métal compound is at least 7:1, more preferably at
least 9:1, most preferably, at least 18:1. In one preferred embodiment of
Exantipies ofipksiitraotalf, tetprakaliidnuetation athead diti Ve dscit eargathicaamiti ates are

sodim&t’yﬂ{i@f @8%&%%%3#8%9@ @%%ﬁggmﬁml}égg%gfgt%%ﬁw lgtlg%de, sodium

ition metal compound Is prefe y selec he grou
carbeisHeiIRtgSSiked AYERIR ARBCARTHEhARP PRELANEicCARY P RIgrReNetates
and -tungstates and more preferably WO 2007/012578
PR e P ™!

PCT/EP2006/064299 -9 sel gi%{ the group. cqnsj
Exanplet of dings oS ol (R i SRR S e R

tributylamiogiin andlyineatylasad ki dinaoly bty |poiassuan enolirngddriethanolamine,
N, N-GBIRBtA: AbiBRIAI iRy RAEBRMAHE, WDOSHRIE), SOFHHIM SURGHAL Althe,

potassium tungstate. Particular preferred are compositions wherein the

Mo B rPUHIL T GHAFRRiBRC R dine-

Preferred bases are alkali metal, earth alkaline metal or ammonium hydroxide and amines of
the formula (RR*R*)N, wherein R?, R® and R* can be the same or different and can be
hydrogen or Cq_s-alkyl, whereby C,_s-alkyl may be mono- or polysubstituted with hydroxyl or

amino.
More preferred bases are alkali metal or ammonium hydroxide and ammonia.

Preferably, the molar ratio of base/oxygen containing transition metal compound is at least

7:1, more preferably at least 9:1, most preferably, at least 18:1.

In one preferred embodiment of the composition of the present invention, the additive is an
organic acid or a polyhydroxy compound. In this embodiment, the oxygen containing
transition metal compound is preferably selected from the group consisting of alkali metal

and ammonium mono-, di- and polymolybdates and —tungstates and more preferably



compound is ammonium dimolybdate and the additive is an organic acid,
or wherein the oxygen containing transition metal compound is an alkali
WOrRStHIM®molybdate or-tungstate such as sodium or potasBiFEP2006/064299

molybdate or tungstate and the additive is a polyhydroxy compound. In
another preferred embodiment of the @omposition of the present invention

the additive is a base. In this embodiment, the oxygen containing

transition metal compound is preferably an alkali metal and ammonium

seleatedrfoadirepob polyonsistidact atkali enpteferabéyritisraummuoonerand dimolybdates

and Q6HHAGNAdAE: EYelarabAhmGRBRes i ARG RISERD! HAYSIHOR AlSR bdate,

comprises a water-soluble or water- dispersable polymeric binder.
ammapiat AB1GRARIE AR THRAH AT BAGSEAP o e Ol ISR MRS EIHIB R g state.

Partid@lerpwaieeatrazémpodtisuiatieraiattiessiiydie oonaitendgirneigablmetal
olvmeric binder can b for,exam acr mers

com quH‘.s ammo |um%lmo ggagg—:“c?nd?ﬁ(e aci)c!ﬁ%ve |sy?!1ir(1: Qplgpel?iﬁcio%tXF%v eerein the

polymers, vinyl polymers and derivatives thereot, polyolefins,

OXygppgentatitesansiion e psiypeyshisc o @lkaltmetaiaeaemalyodatpor -tungstate
suchRRSSRIArHO0H$R YL E MOl BOMEST it MIBERES NI G RANE RS 3 Btlyhydroxy

mé)‘ol qurs formed from at least one acrylic monomer or from at least one
COMRAfle monomer and at least one other ethylenically unsaturated polymer
such as a styrene monomer, vinyl monomer, olefin monomer or maleic

In anBtRBCPIETe FPERRIBEIRIAT O 6 NRBERR RS (RASTRAaCRY iR BRI R RS ditive is a

thereof, (meth)acrylamide, (meth)acrylonitrile, C1_6-alkyl (meth)acrylates
baseg|p-HigempofinRy }HE&H@%?RW(W{QM%W!&WWWBﬁ’i\éﬁﬁ)‘&cﬁ&ﬁéﬁt@b'y an
alkal2vettay ek ghimetiacmydate, di{GndopalieylalybdaleyWad208réfed2hy B is ammonium

octanﬁcﬁgt{%ﬁ 006/064299 -10 C, 6-alkyl (meth)acrylates such as
imethylaminoethyl acrylate or diethylaminoethyl acrylate, amides formed

from di(C1-4-alkylamino)C,_6-alkylamines and (meth)acrylic acid.
Prefdrxai) piRscOfPyEaIRA BTARe ks at f $éniRiealdoBeisdseNRA8Esoluble or water-
dis eé%—vi&glbghr%r%}/il. E)r(]%n}ples of vinyl monomers are vinyl alcohol, vinyl
P cﬁ?orldg, \yiny idene gh]oride, vinyl isobutyl ether and vinyl acetate.
Examples of olefin monomers are ethylene, propylene, butadiene and

Water-soluble means that at least 5 g of the polymeric binder is soluble in 100 g water at
25 °C.

Any suitable water-soluble or water-dispersable polymeric binder can be used, for example
acrylic polymers, styrene polymers, vinyl polymers and derivatives thereof, polyolefins,

polyurethanes and natural polymers and derivatives thereof.
It is also possible to use mixtures of polymeric binders.

Acrylic polymers are polymers formed from at least one acrylic monomer or from at least one
acrylic monomer and at least one other ethylenically unsaturated polymer such as a styrene

monomer, vinyl monomer, olefin monomer or maleic monomer.

Examples of acrylic monomers are (meth)acrylic acid or salts thereof, (meth)acrylamide,
(meth)acrylonitrile, Cq6-alkyl (meth)acrylates such as ethyl (meth)acrylate, butyl

(meth)acrylate or hexyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, di(Cq4-alkylamino)-



isoprene and chlorinated or fluorinated derivatives thereof such as
tetrafluroethylene. Examples of maleic monomers are maleic acid, maleic
W HydHag’dnd maleimide. Examples of acrylic polymers are d&rbdeRxgen4299

acrylic copolymers as sold for example by Ciba under the tradenames
Ciba(r) Glascol(r) LE15, LS20 and LSt; carboxylated styrene acrylic
copolymers as sold for example by Ciba under the tradename Ciba(r)
Glascol(r) LS26, styrene acrylic copolymers as sold for example by Ciba

C1.c-alkgdntéib ragtatasna Cilza(dirGthgleoinoet] aurgistelgadigtit/monthoethyl acrylate,

amidBOURALS ARAULED NSaRIR O ClbRaRRidIanEaHRARS finale)
Glascol(r) El 1. Styrene polymers are polymers formed fromat least one
styrene monomer and at least one vinyl monomer, olefin monomer and/or

Exanipiieiof 3toraia aioforasiples ehsbiens petiinmsiscnke astyleviayiBitheiNeExamples
rene block eol\ynm?

. S rs, styrene ethylene butadiene hlock,polymers

o v S P W U, PRGOS RAFRUENE AR B M Aou ether

and vipylyahetrie cbanpirs ©f viein prrpaiaessaate soyinees PPN f-dvHtadiersend

isopr@ﬁ@faﬂw&m&m@maro@rﬂltr_@vmaaéée@éﬁm&eyimfiremqanﬁaﬁ@ﬁﬁtdww@ﬁe.
olefin monomer or maleic monomer. examples or vin, polymers ar

e e e R e e o
polyvinyl acetate and methyl vinyl ether-maleic anhydride copolymers.

Exaripf@iR'as pic %%f%%%é@%%&%@&%@%‘%%w%IEOAX‘QBH @Pé?l%’rh ple by

. acetoacetyl-modified polyvinyl alcohol, diacetone-modified polyviny
Ciba HRAFGE P EREERSH bR BRI B Lerior 2 benyohsivds SrPBN iR styrene

acrylfouopalyiians aislealst fonexaleiie rhp Qivaamaefrivr teddeastmen@ildefiGlascol® LS26,

nolyolefi lvet :
styre%ogglpgﬁr?% Hl\?r#?éfs@?%l&"?&r 5%&;%%88 YlReS t%ﬁ%%ﬁjﬁ% s

pol pylehe, ybutadiene an pylene-maleic anhydride
Glasggisbisiernd ta 5P RPTREPSD eI 299Male bofyihredrdretBee

traddpalyie elisdermedds@Eat least one diisocyanate monomer and at least one
polyol monomer and/or polyamine monomer. Examples of diisocyanate

monomers are hexamethylene diisocyanate, toluene diisiocyanate and
StyretiplrehyherstAemeoliiest jeimeae renaiphs ofgatuielpolgnesnsrared at least one

vinyl i SEIBIGREmBRGIBea @8R IR ABE Wﬂéﬁ@%@hp@%f@?@ﬁé polymers are

derivatives are oxidised starch, starch-vinyl acetate graft cogao mers,
styrene butadiene styrene block polymers, styrene ethylene butadiene block polymers,

styrene ethylene propylene styrene block polymers and styrene-maleic anhydride

copolymers.

Vinyl polymers are polymers formed from at least one vinyl monomer or from at least one
vinyl monomer and at least one olefin monomer or maleic monomer. Examples of vinyl
polymers are polyvinyl chloride, polyvinylalcohol, polyvinylacetate, partially hydrolysed
polyvinyl acetate and methyl vinyl ether-maleic anhydride copolymers. Examples of
derivatives thereof are carboxy-modified polyvinyl alcohol, acetoacetyl-modified polyvinyl

alcohol, diacetone-modified polyvinyl alcohol and silicon-modified polyvinyl alcohol.

Polyolefins are polymers formed from at least one olefin monomer or from at least one olefin
monomer or maleic monomer. Examples of polyolefines are polyethylene, polypropylene,

polybutadiene and isopropylene-maleic anhydride copolymer



hydroxyethyl cellulose, hydroxypropyl cellulose, methyl cellulose, ethyl
cellulose, carboxymethyl cellulose and acetyl cellulose. The polymeric
WM 238 known in the art and can be produced by known REEERI0E0§4299

by polymerisation starting from suitable monomers. Preferably, the

polymeric binder is selected from the Htoup consisting of acrylic polymers,

styrene butadiene copolymers, styrene-maleic anhydride copolymers,

polyvinyl alcohol, polyvinyl acetate, partially hydrolysed polyvinyl acetate,
Polyuredtitarievargl milyerensdimoethitgdriaid e ssipmigrdidsscyarbtexyonodiéiednd at least one

polyd?%w&we"fllgﬁ@/% 8&9&%98%&%%@%%%@&%9@ anate monomers are

diacetone-modified polqunyl alcohol and silicon-modifiéd Fo yvinyl
hexagleBitnRpTepyAeAE: tilete AiRipgyaRA BBR RN RYDE %@ﬁﬁrﬁ’é’scocya”ate

cellulose, gelatine, caesin, oxidised starch, starch-vinyl acetate graft

mets dro eth | cellul se lose, ethyl cellulos
Exar R el GRS Lo o (AP rubber.

Exanm@@ﬁ@ﬂ@w%mgma@yﬁé ptﬂmeﬁf’f%swpyé?@ﬁé%!? aieét GERAYEIRES.

hydr&i?@l%i%@lmn%éy Iy RYPRIpYS &Mdl e Gikanynelaiuibse tead@ramgosdbalr)
Glas as Cfa r Iaj$ ?OO%%LEB, LS20, LS24, LS26, El 1 and
Carb?ﬁﬂ] %Sﬁ?r?é‘ Hsition Ot the present invention can also

comprlse addltlonal components. The additional components that may be

The HORHARR B 166 CARALIRAGAMPARIIGN SANAIR BEYHrEARBARS KINRRIEHRGS, e.g. by

improving the performance of the composition. Examples of additional

PolyragisaliaR ftarting TRMSUIARSNeNPRESbrbers, pigments, colour formers,
WO 2007/012578 PCT/EP2006/064299 -12 stabilizers, antioxidants and

P K S e S B ers
styrepp SR ErGRRIPASRIAE: SvEPRprealeisAaNyRia ?ﬁé%@?}a{?ﬁ'&@llﬂaﬁﬁom'
polyviFgaterts 23driAy eyaropiseaipalliihahsariaes, imathydiayyether-maleic anhydride
cop O A oS 0 B SUIR IR SRR ES o
diacetone-modified ponvmyI alcohol and silicon-modified polyvinyl alcohol, isopropylene-
maleic anhydride copolymer, polyurethane, cellulose, gelatine, caesin, oxidised starch,
starch-vinyl acetate graft copolymers, hydroxyethyl cellulose, methyl cellulose, ethyl

cellulose, carboxymethyl cellulose and acetyl cellulose.
More preferably, the polymeric binder is an acrylic polymer.

Most preferably, the polymeric binder is an acrylic polymer as sold by Ciba under the
tradename Ciba® Glascol® such as Ciba® Glascol® LE15, LS20, LS24, LS26, E11 and
C44.

Preferably, the composition of the present invention can also comprise additional

components.

The additional components that may be included in the coating composition can be any
component suitable for improving the performance of the composition. Examples of

additional components are IR absorbers, UV absorbers, pigments, colour formers,



security feature. Examples of pigments which can be added for enhanced
contrast between umimaged and imaged area are titanium dioxide,
WeaiuMm22s3#bonate, kaolin, calcined kaolin, aluminium hydroxX@€d/E&RH06ipfet299

oxide, amorphous silica, barium sulfate, polystyrene resin, urea-

formaldehyde resin, hollow plastic pigtdent and mixtures thereof.

Examples of pigments which can be added as a security feature are

fluorescent pigments or magnetic pigments. Examples of colour formers
stabizerprahtdixidanfiuamd isggaaty) weitianesy oinrosarsies;e s adwzbiine product to
indicSRIMPYSARS: FHINANRSHliazines and oxazines or mixtures thereof.

Examples of phthalides are crystal violet lactone

(3,3-bis(p-dimethylaminophenyl)-6-dimethyl- aminophtalide),
Exandpdis(IReibyberesny lindohiddyhiphthrali e o gplidrethignbitdsofig riysanpise)s sold
undeg'tg]{tltrg‘q%}?g? hg%YB%rﬁg‘éﬂrt%%?F‘RLZe%éCrlPa{éaozf%!‘%J@(%b@&'r%é’ﬂ%hé‘-'h‘%'/%roxy-

4-methenypemanitisnensl)-2-(p-methoxyphenyl)ethenyl-4,5,6,7-tetrabromophtha

lide and 3-(4-di- ethyl amino-2-ethoxyphenyl)-3-(1
._-ethyl-2-methylindol-3-yl)-4-azaphthalide. Examples of fluorans are

PO S, B B BT KBl e VB AP RRSH T dded areas or as

secu@tylfettytamino-7-dibenzylaminofluoran,
3-dibutylamino-7-dibenzylaminofluoran, 3-diethyl-
amino-6-methyl-7-(dibenzylamino)fluoran, 3-diethylamino-6-methylfluoran,

Exan@q@@@{ﬂmﬁ%&m%%ﬂ@&aﬂgied for enhanced contrast between umimaged and

imag8etiinaathydatitzniorG-tiediay - Catoniln etidasante 3 kdieithy tainined Gemnéth yluminium

-(2-chlaraanilj u ino-6- =Z-anili 0

nyardg yr’r%%i%%r{-y 63}@3@@@@%%@2@&% ey SBNs ANINeLHO LRS-

form@ﬂ&wmrﬁ%-mwpmﬁm|mﬂeatfaﬁ93nmuwétﬁwﬁpbropy|-
amino)-6-methyl-7-anilinofluoran,

Exarrésl% Na%e&m@%g%%@%%eggé%%ggégg@%%‘%guﬁ{y lljggtftljlrjg a0V Rescent pigments or
magrg{iN righydrpstoluidino)amino-6-methyl-7-anilinofluoran,

3-(N-ethyl-N-tetrahydrofurfurylamino)- 6-methyl-7-anilinofluoran and

2-methyl-6-p-(p-dimethylaminophenylaminoanilinofluoran. Examples of
Exa%ﬁﬁ&éﬂﬂgé’% ers ar% phthali%es,]é{ orans, triarylmethanes, benzoxazines,

quin&zginesy sgrGpyliathytamiorogsh dnighinb$andetkaziyphenyhixtures thereof.
6-methyl-7-dimethylamino-3,1-benzoxazine, which can be prepared as
described in EP 0 187 329 Al, and . . . .
Examplssealyainglidfisin samBpreil irdque kb tbizgprissiidamispghieny)-6-dimethyl-
amindptitziiby|ayBHbie¢ B;atbg2zexaizytiedol-3-yl)phthalide, 7-(N-ethyl-N-isopentylamino)-
3-methyl-1-phenylspiro[4H-chromeno[2,3-c]pyrazole-4(1H)-3’phthalide, 3,3-bis-[2-(p-di-
methylaminophenyl)-2-(p-methoxyphenyl)ethenyl-4,5,6,7-tetrabromophthalide and 3-(4-di-

ethylamino-2-ethoxyphenyl)-3-(1-ethyl-2-methylindol-3-yl)-4-azaphthalide.

Examples of fluorans are 3-di(ethyl)amino-6-methyl-7-(fert-butoxycarbonyl)anilinofluoran,
3-diethylamino-7-dibenzylaminofluoran, 3-dibutylamino-7-dibenzylaminofluoran, 3-diethyl-
amino-6-methyl-7-(dibenzylamino)fluoran, 3-diethylamino-6-methylfluoran, 3-diethylamino-
benzo[a]fluoran, 3-dimethylamino-6-methyl-7-anilinofluoran, 3-diethylamino-6-methyl-
7-(2-chloroanilino)fluoran, 3-diethylamino-6-ethoxyethyl-7-anilinofluoran, 3-pyrrolidino-
6-methyl-7-anilinofluoran, 3-piperidino-6-methyl-7-anilinofluoran, 3-(N-methyl-N-propyl-

amino)-6-methyl-7-anilinofluoran, 3-(N-methyl-N-cyclohexylamino)-6-methyl-7-anilinofluoran,



An example of a quinazoline is
4.,4'-[1-methylethylidene)bis(4,1-phenyleneoxy-4,2-quina-
WQaN9iEessbis[N,N-diethylbenzeneamine]. An example of a trie€IAABIAEs4299
is bis(N-methyldi- phenylamine)-4-yl-(N-butylcarbazole)-3-yl-methane,
which can be prepared as described it3 6B 1,548,059. Examples of
spiropyrans are 1',3',3'-trimethylspiro[2H-1-benzopyran-2,2'-indoline],
1,3,3-tri- methylspiro[indoline-2,3'-[3H]naphth[2,1-b][1,4]oxazine] and
3-(N-e1l3y)p-toimidthy)s pime-R2RetHye izothiraian A 2 tvdtlteY-tainabydropigupylamino)-
6-methHIQRRHSISFAR XY 16 AN EX ARG AL I AT SRR R h AR MY sran.
amino)-10-benzoylphenoxazine. An'example of a thiazine'is
3,7-bis(dimethylamino)- 10-benzoylphenothiazine. Peferably, the colour
Exanfiplesastiseh phiialide ae2fpraian-o(mixétnganiiesphbripneieiampiibeyphenyl)-
t] other com ts do nat include a water-insoluble IR absorber
e e G B R BBt

EP Oct#tingOcdmpodidaeay e prisantamirenianart & wetheynhenyd)-8-methyl-

7-dinfRipaarayE] Peryskapnkvarnish. If the material of the laminate layer or
the overprint varnish is selected so that it does not absorb at the

wavelength of the imaging laser then the laser sensitive coating can be
An exaragdofraougradeénamifzid layethyighinliddaembigivdl exhengdmegxthd,2-quina-
zolinIRINBIGARAiILDR ISR RAMERT RV HH Bk XAPKSHr i 153 |IMARasEe R AL methyidi-

does not result in colouration of the coating before the energy treatment. =
Phenylzy s Any o8 Py iWesrRepdsheeRs 8N AtE CBMPRBIEA"6H AR described in
GB 1pée8@moinvention can comprise 10 to 95%, preferably 10 to 90%, by

weight of the aqueous-based solvent based on the weight of the total

composition. The composition of the present invention can comprise 10 to

Exangigs, fistepmypnserados mdreghuterisly H-1oPsose e tipretilfly3, 3-tri-
meth}1$piR{)iHd div VR B R iBpHEPIEB|CnAlaxaNge [ESItiGN IngiakaeRprund
2H- P—ggﬁgoﬂﬂ Other Vﬁ?égf‘ﬂr?é 55}516 otal composition. The composition of the
presen INention éan compfise 10 to 50%, preferably 1 to 40%, more
preferably 1 to 30% and most preferably 1 to 20%, by weight of the

An eRsid S PasaMH SRethen dveiehlyahEna fatRb #IRRAHAXazine is 3,7-bis(dimethyl-
amino)-10-benzoylphenoxazine. An example of a thiazine is 3,7-bis(dimethylamino)-

10-benzoylphenothiazine.
Peferably, the colour former is a phthalide or a fluoran or mixtures thereof.

Preferably, the optional other components do not include a water-insoluble IR absorber such

as Baytron P and/or a colour former.

The coatings formed by the coating compositions of the present invention can be coated with
a laminate layer or overprint varnish. If the material of the laminate layer or the overprint
varnish is selected so that it does not absorb at the wavelength of the imaging laser then the
laser sensitive coating can be imaged through the laminate layer without damaging or
marking the laminate. Also the laminate or overprint varnish is ideally chosen that it does not

result in colouration of the coating before the energy treatment.



The composition of the present invention can comprise 10 to 80%,
preferably 1 to 70%, more preferably 1 to 60% and most preferably 1 to
WGRM%T/M2§i8ight of the water-soluble or water- dispersable poB&T&ER2006/064299
binder based on the weight of the total composition. The composition of
the present invention can comprise 6t 30%, preferably 0 to 20%, more
preferably O to 10% and most preferably 0%, by weight of additional
components based on the weight of the total composition. The
The conpussitiorobihinprpseseintvieniamtican camporsi$dad B6% PeFerapiyweipiot €%, by
weigf{ bR ARS8 KB brt 130 PGB OLARNBED RREHRIO
transition metal compound, 1 to 50% by weight of an additive, 1 to 80%
by weight of a water-soluble or water-dispersable polymeric binder and O
The tormpdsitmnvueigbtppésstdiivaationmyrooenisisalloasesD o) phefavainht ©f 408, more
total o, sition, Preferahly, the @sition of t sent inventian. .
orete T e A el R e RS R i

transiipveigiel ep MR eased maithie y eightaidhentritliceBRYSHIaNd, 1 to 40%
by weight of an additive, 1 to 70% by weight of a water-soluble or

water-dispersable polymeric binder, and 0 to 20% b ight of additional
The RSS! TP BLASE G AL LA ST REAB. oM bl and T S0%, more
prefepabferat\3ieaodmuss ivieiecdbyel drez@st weetain cbhsisidddivebeas@Dob the
weighVoM@i9taf BmAGRIERYS-based solvent, 1 to 30% by weight of an oxygen
containing transition metal compound, 1 to 30% by weight of an additive,
1 to 60% by weight of a water-soluble or WO 2007/012578
The REGIPEsRBOAG/D@4289%en] hveatendispexsabiaealy natedimedsraung 0tto70%, more

prefet}%% 9%6"’&59?59& WPBF@% PE %8/636 Q/@F%qﬁ‘ éﬂﬁg M{SQ&S&Q‘& water-

 tota com’oosm_on._ Most preferably, the composition of the present
dispefiasiiOR KBRS RINTIEL H 389008 1 Weight of thinlelglednsasididd solvent, 1

to 20% by weight of an oxygen containing transition metal compound, 1

to 20%.by weight of an additive, 1 to 50% by weight Qf a water:soluble or
The B s e SR 20%, more
prefecabhpotenfoandasest rmafenedlydlihttyfwieigtitel additipositeampdseniakased on

the WOGHIBEMIOR IS BIAFPESHDHFOr Preparing the composition of the present
invention

The composition of the present invention can consist of 10 to 95% by weight of an aqueous-
based solvent, 1 to 50% by weight of an oxygen containing transition metal compound, 1 to
50% by weight of an additive, 1 to 80% by weight of a water-soluble or water-dispersable
polymeric binder and 0 to 30% by weight of additional components, all based on the weight

of the total composition.

Preferably, the composition of the present invention consists of 10 to 95% by weight of an
aqueous-based solvent, 1 to 40% by weight of an oxygen containing transition metal
compound, 1 to 40% by weight of an additive, 1 to 70% by weight of a water-soluble or
water-dispersable polymeric binder, and 0 to 20% by weight of additional components, all

based on the weight of the total composition.

More preferably, the composition of the present invention consists of 10 to 90% by weight of
an aqueous-based solvent, 1 to 30% by weight of an oxygen containing transition metal

compound, 1 to 30% by weight of an additive, 1 to 60% by weight of a water-soluble or



which process comprises mixing an aqueous-based solvent with an

oxygen containing transition metal compound. Preferably, the process
WQaMphisdgdnmixing an aqueous based solvent with an oxygen PSGHTR(Ag064299

transition metal compound and an additive. In one preferred embodiment,

the process comprises mixing an aqué&dts-based solvent with an oxygen

containing transition metal compound, an additive and a water-soluble or

water- dispersable polymeric binder. Additional components can be

watepriseaTsalbl @ poljreeir éiedkd @ ibadi niha thyhesigoioefssddiionmel sesnonents, all
baseH‘Bﬂrlﬂea\ﬂé?&'r{%ﬁtﬂﬁé%{sﬁgoﬁ%}@ﬂkwith an oxygen containing transition

metal compound and an additive and (ii) forming a water-soluble or
water-dispersable polymeric binder by polymerization of suitable
Mostipasienisiys inetberpsesiinaepihéd provxidiavebtriinednsistepf (1D Bdaitobalweight of
components, can be, pr, in step (i) or added post polymerisation. Also
an 2 . & B e B g B B SR el Vit

comppengkesEn?OifniantieiaTT e Aupdditve.chiv 159 % Shieetightarie statarsnkdle or
wateFiRpRAABRA HRIRRLIIE SAHEE AANEPRFYWAEHPBRANARINAIIESRPAIARS2BII based

theven rtur]gﬁ%e%s rface. An example of a substrate having an uneven
on & Vg I @Eg%’@PB%{&?@UCh as a paper bag of cement. The
substrate can be made from paper, cardboard, metal, wood, textiles,

Also BEI5Sf BREMVEGTBR Y ROBIBETS Jra4AR t‘%]chBRl/}{HéﬁrénaéFtRQ'yr%%ﬂ?Pﬁention
erephthalate, low density-polyethylene, WO 2007/012578

Whicthprepe s BRBRIESS S8 X NG PORAMRPIIRS ehisiAn! ¥fidR3REy9en containing

transjiolypnepylemappotyether sulfone, polyvinyl chloride polyester and
polystyrene. Preferably, the substrate is made from paper, cardboard or
polymer. The thickness of the coating usually chosen is in the range of 0.1

PrefaghigotherprpeersrapMPisRS MY AhgeusPrISoawy §0I Wbk bhataranigen

contatinghersifer PklalectiPoundiest Jaradeially, it is in the range of 1-20 m.
Another aspect of the present invention is a process for preparing a

coated substrate, which comprises the step of coating a substrate with
In onghpretampo sinbedimert. gheseiockaserivprises mixing an aqueous-based solvent with

an oxygen containing transition metal compound, an additive and a water-soluble or water-

dispersable polymeric binder. Additional components can be present.

In another preferred embodiment, the process comprises (i) mixing an aqueous-based
solvent with an oxygen containing transition metal compound and an additive and (ii) forming
a water-soluble or water-dispersable polymeric binder by polymerization of suitable
monomers in the presence of the mixture obtained in step (i). Additional components can be

present in step (i) or added post polymerisation.

Also part of the invention is a substrate coated with the coating composition of the present

invention.

The substrate can be a sheet or any other three dimensional object, it can be transparent or
opaque and it can have an even or uneven surface. An example of a substrate having an
uneven surface is a filled paper bag, such as a paper bag of cement. The substrate can be
made from paper, cardboard, metal, wood, textiles, glass, ceramics and/or polymers.

Examples of polymers are polyethylene terephthalate, low density-polyethylene,



The substrate can be coated with the composition of the present invention
by using a standard coating application as such as a bar coater
W IS8 rotation application, spray application, curtain apRfli¢iRIA0@64299
application, air application, knife application, blade application or roll
application. The composition can alsdlbe applied to the substrate by
various printing methods such as silk screen printing, gravure printing,
offset printing and flexo printing. If the substrate is paper, the composition
polymrapyidse, ieea il iietiam thte S ayprepglene ap the thvet-@riid o, thelypdpe chloride
polyd R B¢ pdiE: ARG ERPRAPIHAD SARPALIGHa Y A BRIR AL aBhIERG o
elevated temperature The elévated temperature Is ideally chosen to
PolYTEGbid image formation before exposure to the energy. Also part of the
invention is a process for preparing a marked substrate, which comprises
The tthlgknS teg SofotL§ tlSgusua rtaots?e\r/tvtth fﬁ C%rrrt] !ft l(?'t| P f % reseﬂreferably, it is
nvention, an ||5) Sing those paris or he oA subtrate W“nere
in themartgag»ﬁs rtotéﬂderm 1terzepgsferablylat |mrngeeeaa®a>mad<mjl erefdcsbly,

rki y can be heat or any other energy, which
prefe e?il "f’téqg vﬁ%&?‘?f‘?" ¥

Sa mar en app d to the substrate coated with the
composrtlon of the present invention. Examples of such energy are UV,

Anoth@r ¥EpBie &F tﬁégﬁwnmi@ﬁi@]aw&gw@%@ng a coated substrate, which
PCT/EP2006/064299 -17 Lﬁ an be %P lred t the coated

COMRLRSSH AL aRY SGHAB IR B fe RERCEHIRN S NS ey DYy

thermal printer, and UV, visible and IR irradiation can be applied by using

The &%Yr%'&ﬂ@é@%d%@d%lﬁstrg é%%%fﬁoﬁr& trQ prassEInMhidNDB|ARSHS) a

d IR semicoductor lasers. Preferably, the energy is IR irradiation. More
Sta”‘iﬂ’é’f& N9 ARPIGRIRYYAS PR RIRRBR FPNGRP IR )(}%ﬂeFﬂjﬂ‘i"?H RplSRiin, spray
applichtid() torBo0apN0ation, Hipeappiasipneter applicttoeardy apphtatiadistida

applitdils Irﬁ%ﬂoé( %r%gt%rlraﬁ‘% B@sg §h i, %o“ﬂ%séébﬁ?efgﬁ%tth’e E‘&?s‘?gc;%égg@

. lation generate laser avrng a wavelength of 10°€
Var'OHﬁPWbi@a‘Wtﬂ%*se%@ﬂ Eé\%? YTE%E ARINEBEr SR UHRPlindng &gt printing and

flexoQRIRTRYNEEHBs UDBRRAPIEBHPBr, the composition can also be applied in the size press

or at the wet-end of the paper machine.

The coating composition can be dried, for example at ambient or elevated temperature. The
elevated temperature is ideally chosen to avoid image formation before exposure to the

energy.

Also part of the invention is a process for preparing a marked substrate, which comprises the
steps of i) coating a substrate with the composition of the present invention, and ii} exposing
those parts of the coated substrate, where a marking is intended, to energy in order to

generate a marking.
Preferably, the marking is black.
The energy can be heat or any other energy, which yields a marking when applied to the

substrate coated with the composition of the present invention. Examples of such energy are

UV, IR, visible or microwave irradiation.



and chosen to be sufficient to generate the image, for example, when the
wavelength of the IR laser is 10'600 nm and the diameter of the laser
WReG828785 mm, the power is typically 0.5 to 4 W, and the &' 4iR26¢H1864299

typically 300 to 1'000 mm/s. Yet another aspect of the invention is the
marked substrate, which is obtained-By above process. The coating
compositions of the present invention have the advantage that they are
agueous-based, so no or only minimal volatile organic chemicals are

The greargyated bihapiiiey tyitld taatspardstratatmgsy anitbtiatvthefoieikbblplekheat can

be abm%gi%%m%?%ﬁf@aﬁt fﬂt@F’CHHBrWh@usﬁﬂé‘%g ﬁ@rﬂBBFAHBH%Qr?B?eOéé(Fﬂ% by

colouration before exposure to energ he formed markings are o
usmgw?gH‘é@{Hiﬁt&ﬁS@ép%@@ﬂW@ﬁf fﬁéaf@é% a@&@p@%ﬁféxﬁ%fé‘i'%ﬁﬁﬁd IR
semitaadiytigatesEssy, 12.4 mmol) is dissolved in water (8.8 g) and the mixture is

then treated with sucrose (3 g, 4.4 mmol) to give a colourless solution.

Ciba(r) Glascol(r) C44, which is a self crosslinking aqueous emulsion
Prefajablydtos etpramdsdBrimediaisslyMeierrieiaphlys81r eitsigdns dR4zadiptjon having a
waveligiR rt]irﬁ!Fl@ %M@@@ﬁ%@&o’-ﬁ@d@mm kév?%g Frére 9?@&%11}3&15 Snelyis IR

|st en a t|r contl r 30 mjnu
neoB)fy B g T i A o W B e eneray is IR

wradupbdyegeylemetébemﬁ@&dtsén imatangi el avaverangibaobh® 608t that is
readily marked by IR laser irradiation using a C02 laser WO 2007/012578

PCT/EP2006/064299 -18% wavelen th 10'600nm, power: 0.5t0 4 W
TypicabhiRer iR thed éaﬁ%a”i dhegiveFRofs t%‘i%ﬁ‘i?u‘?ﬂ/?}’ 1‘8%/%‘?8"‘:3“0”
and @éhbsaekiors lsinig cienato gen2rStedhuintagg statexangp|8, Wwhemdhearalelength of the

|R|a§é‘r°%°?86§(9m§§ %Q'Elérﬁ‘&‘éﬁgft&é{"%‘s%rr |ba[§| 95 RiIuS' grqg%cauy

0 minutes to p uce a colourless solution. ascol r) L
0.5 t%\% ff’é‘@Fﬁﬁd‘ﬂécﬁﬁ’@‘?ﬁl&Mﬁ@iﬁ&@%f%k‘&@@dﬂméﬁed styrene acrliyc

copolymer having a solid content of 46% by weight, a pH of 8.5 and a

Yet anlg&oesr'l%g %5% Blrr?\%nf |eo|r(1j |2 (—ng Qtﬁtr%?e v?h &?1 %%l[al 9%y a ove
mixture'is stirred forming a Wh e emu SioR ecad
process.

The coating compositions of the present invention have the advantage that they are
aqueous-based, so no or only minimal volatile organic chemicals are generated, that they
yield transparent coatings, and that they yield black images of high contrast. In addition, the
coating compositions do not yield colouration before exposure to energy and the formed

markings are of high stability, especially light fastness.

Examples

Example 1

Sodium molybdate (3 g, 12.4 mmol) is dissolved in water (8.8 g) and the mixture is then
treated with sucrose (3 g, 4.4 mmol) to give a colourless solution. Ciba® Glascol® C44,
which is a self crosslinking aqueous emulsion based on styrene acrylic copolymer having a
solid content of 42% by weight, and a viscosity at 25 °C (Brookfield 20 rpm) of 200 mPa x s,
(5.2 g) is then added and stirring continued for 30 minutes. The coating formulation is then
coated onto plain paper, coated paper and polyethylene terephthalate film to yield a

transparent coating that is readily marked by IR laser irradiation using a CO, laser



formulation is then coated onto plain paper, coated paper and
polyethylene terephthalate film to yield a transparent coating that is
woati1aEBked by IR laser irradiation using a CO2 laser (waWP§l&Ad2906/064299

10'600nm, power: 0.5 to 4 W, diameter of laser beam: 0.35 mm, line

speed 300 to 1'000 mm/s) to yield a Bek marking. Example 3 Sodium
tungstate (4 g, 12.1 mmol) and sucrose (4 g, 11.7mol) is added to water

(6.5 g), the mixture is stirred for 10 minutes to produce a colourless

(wavsEngithn 1 CERMGlasoat().5 826 YWwlimh escanf dag ez desmiOrdemutsiore spbaed 300

to 1 &%W@ &@Mrgr&@a@igrrlr%ﬁ&pé)olymer having a solid content of 46% by
weight, a pH of 8.5 and a viscosity at 25 C (Brookfield 20 rpm) of 700

mPa x s, (9.5 g) is added, the mixture is stirred forming a white emulsion.
Exarﬁdﬂe Zzoating formulation is then coated onto plain paper, coated paper

Sodifil éP é’taﬁhy?ﬁg‘sé% RIMENAIAL f"“F'ostB e'dsa%ransﬁi’f.%eanfﬁ eoaaFi”\%[‘ar_‘t(é?s g), the

rea mar d y ase |rradsa ionu waveleng

mixture' sodiired fRIErNNStRs J0\MTogiieh G EPOUIRRS Widlinn 0@ K dRsel® LS26,
whicSResH é?tﬁ%dt%m%éﬁm@bﬁooyi@@bﬁ)%éﬂéﬁbiﬁge BxANPIR oS R7EFAAVINg a

t tat 9.1 d tal (3 g, 2 )
solid EHLaeEb 0 e IR E 2 CEhied TP RS £ el B2 LBl e o
700 mﬁam (@ﬁ)gln); Gtaechlitry b¥26revestirés &oramgedvbitaierogsionsidmecfeating
formGRERA¥IaIEM &XEQ@%@QB&W%Y@SH&@%QE@ a?f?il'go FERrS t@ﬁa@rﬂyalate film

weight, a pH of 8.5 and a viscosity at 25 C (Brookfield 2 m) of 70
to y'%‘ﬂﬁ’a@??&@@@f@ﬁw&?tﬂﬁé% Paarked ééﬁé?ﬁ%kﬁr%%ﬂﬂa ESNAS SO laser
(wavdleagtbatioig0tomm atien & jhed doateah@ido ¢fl iscpdpam cdbatechpapes speed 300

to 1’ (ﬁ,ﬂ%? ng%rf %Rgapmg]l% film to yield a transparent coating that is
readily

laser irradiation using a C02 laser WO 2007/012578
PCT/EP2006/O64299 -19 (wavelength: 10'600nm, power: 0.5to 4 W,
nebireter of laser beam: 0.35 mm, line speed 300 to 1'000 mm/s) to yield

Sod'umL S T R R b L A8eg R i g o) e
mixtute igsdired fopalenbraas suspetision Cibu(I9sS kXutinn) CH28) G}Hﬁtﬂ@l@ LS26,
which is an aqueous microemulsion of a carboxylated styrene acrliyc copolymer having a
solid content of 46% by weight, a pH of 8.5 and a viscosity at 25 °C (Brookfield 20 rpm) of
700 mPa x s, (9.5 g) is added, the mixture is stirred forming a white emulsion. The coating
formulation is then coated onto plain paper, coated paper and polyethylene terephthalate film
to yield a transparent coating that is readily marked by IR laser irradiation using a CO, laser
(wavelength: 10°'600nm, power: 0.5 to 4 W, diameter of laser beam: 0.35 mm, line speed 300

to 1’000 mm/s) to yield a black marking.

Example 4

Sodium tungstate (3 g, 9.1mol) and meso-erythritol (3 g, 24.6mol) is added to water (8.5 q),
the mixture is stirred for 10 minutes to produce a colourless solution. Ciba® Glascol® LS26,
which is an aqueous microemulsion of a carboxylated styrene acrliyc copolymer having a
solid content of 46% by weight, a pH of 8.5 and a viscosity at 25 °C (Brookfield 20 rpm) of
700 mPa x s, (9.5 g) is added, the mixture is stirred forming a white emulsion. The coating
formulation is then coated onto plain paper, coated paper and polyethylene terephthalate film

to yield a transparent coating that is readily marked by IR laser irradiation using a CO, laser



an aqueous microemulsion of a carboxylated styrene acrliyc copolymer
having a solid content of 46% by weight, a pH of 8.5 and a viscosity at 25
W@2BHd:FI8Id 20 rpm) of 700 mPa x s, (9.5 g) is added, the mPXtTLAEPRP06/064299

stirred forming a pale brown suspension. The coating formulation is then

coated onto plain paper, coated papet@nd polyethylene terephthalate film

to yield a transparent coating that is readily marked by IR laser irradiation

using a CO2 laser (wavelength: 10'600nm, power: 0.5 to 4 W, diameter of

(wavidergtbe a8 MAD, puwelind Simed dV3 06 t0e1c000 1aser/ betony i@Bbarrtadine speed 300

to 1 dﬁé%ﬁ%%ﬂg@@ Bisedivpmelybdate (3 g, 12.4 mmol) and sucrose (3

8 mmol) is added to a solution of Ciba(r) Glascol(r) LE15, which is a
an aqueous emulsion of a carboxylated acrylic copolymer having a solid
ExanggiBtent of 60% by Weight a pH of 3 to 4 and a viscosity at 20 C

okf| o Paxs r% The mixtyre is th red for
S°d'§’8 ““r%té‘%et? 0%131 i ating %r%%?sjf edc%gtﬁ]g oﬁ%ﬁat. j;ﬁ%e mixture is

stirreghian é@a“ﬂéwt%@rﬂ@?iﬁ%ﬁ@?alﬁ)h@‘drp%%ﬂﬁ}eaﬁ@np&%@ﬁéﬁ@d@ LS26, which is
an aa@&lalathﬁé?éerﬂm&Begﬂcarﬁamaﬁ&ﬁtwa@éiaarﬁbab&@ﬁﬂﬂy raded $lid

IR | diat C ( I 0.
com g P  BHEEPDH TRRPDER A0 S8 e it S BRSO TN,
700 mPypield, dgoﬁa@klmwoigt@mmbiekkhnmdrﬁammrwm@lqbdawvmsgw@@on The
coatlmﬁﬂféﬁ%vtﬁgdrb%%r&% Bhail? s cﬁ%@%%t%ﬁ'%ﬁe? de?péﬁyéﬂmeﬂés

d and the mixture is stirred to produce a colourless solution. Polyv

terep&ﬁ@@fﬁﬂp(w tﬁ?"@b’@ t@@ﬁqgrﬁ%ﬁ%ﬂi@@&%dﬁﬁﬁﬂ‘\'é EBRERRI8Y ll%rlafft%lﬁr adlatlon
usindures B&em(mﬁeelen'ﬂtle GOMGQIanmWaﬂ(D]ﬂsotheN ahatest@riblgdairbeam: 0.35

mm, ﬁﬁl@gge%(aaéﬁa BaPﬁb sthylgng, X %[(e,plgm$§te film to yield a

"transparent coating t atis rea iy ma d by IR laser irradiation using a
CO2 laser (wavelength: 10'600nm, power: 0.5 to 4 W, diameter of laser
Exanb@@.mj 0.35 mm, line speed 300 to 1'000 mm/s) to yield a black marking

Sodlu ddB W 20;)%%)1257 gT/EP2039/064%99 ?%) | tion of
Jnmo e 8 mm ) ICdisSone rg\/va g? e am% ?8 %
Cmé\@.%ﬁﬂ@i@)l-@éddéwpamiam RAKEMesi S s tof pr@@r@@éyéa&ﬂcﬁmxdgscopolymer
havirRPHENY EdRRM of 60% by weight, a pH of 3 to 4 and a viscosity at 20 °C (Brookfield
20 rpm) of 200 mPa x s, (11 g). The mixture is then stirred for 10 minutes to produce a
coating emulsion. The coating formulation is then coated onto plain paper, coated paper and
polyethylene terephthalate film to yield a transparent coating that is readily marked by IR
laser irradiation using a CO, laser (wavelength: 10°’600nm, power: 0.5 to 4 W, diameter of

laser beam: 0.35 mm, line speed 300 to 1’000 mm/s) to yield a black marking.

Example 7

Ammonium dimolybdate (1 g, 2.95 mmol) is dissolved in water (10 g), D,L-tartaric acid (0.5 g,
3.33 mmol) is added and the mixture is stirred to produce a colourless solution. Polyvinyl
alcohol (M,, ~47,000) (1 g) is then added and stirring continued for about further 30 minutes.
The coating formulation is then coated onto plain paper, coated paper and polyethylene
terephthalate film to yield a transparent coating that is readily marked by IR laser irradiation
using a CO; laser (wavelength: 10°'600nm, power: 0.5 to 4 W, diameter of laser beam: 0.35

mm, line speed 300 to 1’000 mm/s} to yield a black marking.

Example 8



Glascol(r) El1, which is a polyacrylic acid based solution having a pH of 2
to 2.5 and a viscosity at 25 C (Brookfield 20 rpm) of 2000 to 4000 mPa x

W@ 2007@125en added and stirring continued for a further 30 P{FREFR0TGA54299
coating formulation is then coated onto plain paper, coated paper and
polyethylene terephthalate film to yieldCtransparent coating that is
readily marked by IR laser irradiation using a CO2 laser (wavelength:
10'600nm, power: 0.5 to 4 W, diameter of laser beam: 0.35 mm, line

Amnepied 8oiybdH6q nurZ9Zonyiel ia tikskvedankirgeEtargpleitic acid (0.5 g,
2.38 W?@%%Qmé{ W@Fﬁ >(i‘u£b - SRramehisdliss A verbimutes (R eivae

sucrose (0.5 mmol) is added and the mixture is stirred to produce

Glasgp{@ i) i‘le‘é.‘?. gBI'ﬁtﬁ)HO'@S 1§ aSIASESRF) SR RIL RSN lchyfcZRrRNd @

visco@&ﬁ%@lmhﬂllcmmmalg aitgraf @fz0Bdmterda MPaosHy(alg) s thénragddiekhd

stlrrln2 OcEtE’nW fgp Oftu ﬁie?r nr?]ﬁ]% es. ﬁiquolgtlthe?oar%l ﬁanlgt tlmnothed o plain
COREINUET for a Further m|nu 8%. The coatin g formulation Is then coa eé P

papeprieaiaiRapapenddsiyethyapetersaioneithilenie wekhairrnsramnt egating that is
readM}%ﬁ(é@B?mﬂ@QéﬂmlﬁﬂﬁE%d@a@@x ﬁ?ék@@labwéﬁd@ﬁqoier@ﬁiﬁ{i%wer 0.5
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markingrking. Example 10 Sodium molybdate (1 g, 4.13 mmol) is dissolved in
water (4.5 g), D,L-tartaric acid (0.5 g, 3.33 mmol) is added and the

mixture is stirred to produce a colourless solution. Ciba(r) Glascol(r) C44,

Exampltch is a self crosslinking aqueous emulsion based on styrene acrylic

Ammeohoty theol st (4 goHdsomtes) isf A96IN® Weigdttrand @) viscossity (at25,
1.46 iRHOR “ég&%@%ﬁ&’mé % O%&Qe@s%%_?? {9 gﬁ&)u'éetg%%ﬁgﬁ'g?s W LB,

contl or a further minutes oating formulation is then coate

Glasepl® %Tém"\ﬁ‘é\?fe'rs BRi¥acpdiscrcihbaser atyiieRd adRgmARfté fri-2and a
v.scowuq%az%amsw@@a.wgombfszr@aﬁtb/mm@mﬁd:by IR a@rsmauu@d and

ength: 10:600nm ? et
stlrrlrrg co%f)nuecc)i%B ?rée S%Léteea oit ormu a??n )I/Slet a ?a&deonto plain
papemagkiteg. mw@rm@nﬁm@mpmmnm yiptd a transparent coating that is
readily marked by IR laser irradiation using a CO, laser (wavelength: 10°’600nm, power: 0.5
to 4 W, diameter of laser beam: 0.35 mm, line speed 300 to 1’000 mm/s) to yield a black

marking.

Example 10

Sodium molybdate (1 g, 4.13 mmol) is dissolved in water (4.5 g), D,L-tartaric acid (0.5 g, 3.33
mmol} is added and the mixture is stirred to produce a colourless solution. Ciba® Glascol®
C44, which is a self crosslinking aqueous emulsion based on styrene acrylic copolymer
having a solid content of 42% by weight, and a viscosity at 25 °C (Brookfield 20 rpm) of

200 mPa x s, (0.5 g) is then added and stirring continued for a further 30 minutes. The
coating formulation is then coated onto plain paper, coated paper and polyethylene
terephthalate film to yield a transparent coating that is readily marked by IR laser irradiation
using a CO; laser (wavelength: 10°'600nm, power: 0.5 to 4 W, diameter of laser beam: 0.35

mm, line speed 300 to 1’000 mm/s} to yield a black marking.



Example 11 Ammonium octamolybdate (3 g, 2.39 mmol) is added to a
mixture of water (10 g) and 25% (w/w) agueous ammonia solution (1.5 g,
WQ2007/12%1§, the mixture is stirred for 45 minutes to produce aP€3IdReKE064299
solution. Ciba(r) Glascol(r) LS26, which is an agueous microemulsion of a
carboxylated styrene acrylic copolyméf having a solid content of 46% by
weight, a pH of 8.5 and a viscosity at 25 C (Brookfield 20 rpm) of 700 mPa
X's, (9.5 g) is added. The coating formulation is then coated onto plain
Exanmalpdr] coated paper and polyethylene terephthalate film to yield a

Am%ﬂpﬁﬁﬁﬁgh%%w&%tbﬁb'%?@m% fi‘é"a?o%@é( t‘cRa 'r"ﬁ%&‘ﬂ r‘é@%’t@P(%'B?&d

2 laser (wavelength: 10'600nm, power: 0 W, diameter of laser
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laserigréntiationateid patc Pldaseydpenatergid PRHeSrmdppaetrethlené W, diameter of
lasertBEERN D3RR HIMHO el 3 HRRS PR IWRORIIRSYBRE Ssoisadivamarked by

IR laser irradiation using a CO2 laser (wavélength: 10'600nm, power: 0.5
to 4 W, diameter of laser beam: 0.35 mm, line speed 300 to 1'000 mm/s)
Exanhplyietd a black marking. Example 13 Ammonium octamolybdate (3 g, 2.39

N LR TV AT 0 AR 9B o

N,N- %Tpﬁ@dl%@aa@amme@éwéﬁoﬁwmm%xthﬁmtwwet@%mﬁ Mgpses to

prod uvbl @rbtﬂoitm @ﬁmmmmammlslgpﬁdmmwmm mmhlyiw aqueous
aV|n ?|Id C nte E% cr| ht, a pH of .0 and a vi c05| %%0/
h 0

mlcr%erngro Ene|8 % C bo 'B a&ngscoﬂh 6921 Wh
weigiy, @@élfczfr&s‘;sanmgla@@m@ %ﬁwmaw@la‘sﬁédi %rgmbéﬁe? Glergla x s, (44.6 g) is

then 6BREH/MRE RBXING PoRalithianisma é@a@@b?«@'ﬂmn YaPcr, \issRRI YAt and
C (Brookfield 20 r @Jﬁf 200 mPa x s, (2:1 ratio ? Is then added.

polyef-r%eggatﬁﬁegompﬁ.la St fg MJ]%IH ﬁérg{é?j) rent coa n is readily marked by IR

laser irradiation using a CO, laser (wavelength: 10°’600nm, power: 0.5 to 4 W, diameter of

laser beam: 0.35 mm, line speed 300 to 1’000 mm/s) to yield a black marking.

Example 13

Ammonium octamolybdate (3 g, 2.39 mmol} is added to to a mixture of water (7 g} and

25% (w/w) aqueous ammonia solution (3 g, 44.0 mmol), the mixture is stirred for 45 minutes
to produce a colourless solution. A mixture of Ciba® Glascol® LS24, which is an aqueous
microemulsion of a carboxylated acrliyc copolymer having a solid content of 48% by weight,
a pH of 9.0 and a viscosity at 25 °C (Brookfield 20 rpm) of 1000 mPa x s, and Ciba®
Glascol® C44, which is a self crosslinking aqueous emulsion based on styrene acrylic
copolymer having a solid content of 42% by weight, and a viscosity at 25 °C (Brookfield 20
rpm) of 200 mPa x s, (2:1 ratio) (50 g) is then added. The coating formulation is then coated
onto plain paper, coated paper and polyethylene terephthalate film to yield a transparent

coating that is readily marked by IR laser irradiation using a CO, laser (wavelength:



onto plain paper, coated paper and polyethylene terephthalate film to yield
a transparent coating that is readily marked by IR laser irradiation using a
WEDR1asEBvavelength: WO 2007/012578 PCT/EP2006/064 2BOT/EX2006/064299
10'600nm, power: 0.5 to 4 W, diameter of laser beam: 0.35 mm, line
speed 300 to 1'000 mm/s) to yield a Black marking. Example 14
Ammonium octamolybdate (3 g, 2.39 mmol) is added to water (7 g) and
25% (w/w) agueous ammonia solution (3 g, 44 mmol), the mixture is
10’6 GQimnedpfowetS i el te YVt ad jarod tecer Bl as etdaerdas sOssbution . lidens paae360 to 1°000

mm,sgm(irglgsgaﬁggwr)ng%%_ which is an aqueous microemulsion of a

carboxylated acrylic copolymer having a solid content of 46% by weight, a
pH of 8.5 and a viscosity at 25 C (Brookfield 20 rpm) of 700 mPa x s, and
Exantpllea(r) Glascol(r) C44, which is a self crosslinking aqueous emulsion

based on styr crylic lvmer. havi solid, content o % b
AmmIER SEARRERE G LR NS A S IDAl 587 (R aqueous
ammgegiie pEB0igN S thett atel. theenbgimis Riied feiotbigineie TaRsetoata
cololRlaé’ BaRebNCARLUPABECRR® IOBRINBe D teipRbH - atediie s0yifleréemulsion

t ing that i dil dby IR | jrradiati i
of & S NI IR RGOS AL 5 S04 VA0 bt T 8. anc
a vistesiina0285 th(Brdividisldedtrs00 ¢b /WD Pari/s) aod/leilb® iasc o lidg which is a
self FrSQTHURJ 3 M ARG 0 Sy Ee @%ﬂs@_cmm%mmma solid
ng a molecular

styrene maleic anhydride copolymer, ammonium salt, havi
contenbRjiftcor POV gthANABURETMahedf SIB9LKIILABIPHI 8T 8188 g (21
ratio @30 yiatethEéh S0 dpdaEhehargig foranuisioel ianidcheated do 6D Rladlpdpeyroated
Pep e I LT e ohep L P oy
markpgitdR BseTiTadiaRfodEnenantdlaReheraunsRotL I LRePOER HRyyeara-5 to 4 W,
diamatiiled |aver Fepri0BemnaNmh s pEewBBUesNeoUvah/s] e yisactiBadg thaRing.

held for a further hour at 85 C to complete polymerisation. The reaction

mixture is cooled to 40 C adding Acticide(r) LG, which is a biocide
Exanaplatdiing as active ingredients 2-methyl-3(2H)-isothiazolone and

SMAR QAR RN I ARRRRS AR Manraqndb Jitarre i FRsgl a3 @Be copolymer,

screen. The obtained disBersion olglm,er IS then added to a
ammonium salt, having a molecular welgﬁt f 1’000 g/mol, a solid content of 29.8% and a pH

of 9.0, (59.05 g) and water (3.55 g) are charged to a vessel and heated to 85 °C. 3% (w/w)
ageous ammonium persufate solution (2.75 g) is then added. The monomers, styrene
(14.52 g) and 2-ethylhexylacrylate (11.88 g), and the initiator, 3% (w/w) ageous ammonium
persulfate solution (8.25 g), are added over a period of 3 and 3.5 hours, respectively. The
reaction is then held for a further hour at 85 °C to complete polymerisation. The reaction
mixture is cooled to 40 °C adding Acticide® LG, which is a biocide containing as active
ingredients 2-methyl-3(2H)-isothiazolone and 5-chloro-2-methyl-3(2H)-isothiazolone, and
filtered through a 63 pm screen. The obtained dispersion polymer is then added to a
mechanical mixer. Water (2.20 g), followed by 35% (w/w) aqueous ammonia solution (7.0 g,
144 mmol) are added into the vortex created by the mechanical mixer. Ammonium
octamolybdate (10.0 g, 7.9 mmol) is then added gradually and mixing is continued for

30 minutes to ensure a homogeneous mixture. The obtained coating composition has a solid
content of 45% by weight, a pH of 9.0 and a viscosity at 25 °C (Brookfield 20 rpm) of 250
mPa x s. The coating composition is then coated onto plain paper, coated paper and

polyethylene terephthalate film to yield a transparent coating that is readily marked by IR
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then added gradually and mixing is continued for 30 minutes to ensure a

homogeneous mixture. The obtained £dating composition has a solid

content of 45% by weight, a pH of 9.0 and a viscosity at 25 C (Brookfield

20 rpm) of 250 mPa x s. The coating composition is then coated onto
laserpteadipiépenstgpde0(apeeramc veipgtinyle 6o taepponalate. filim 40/Yjeidracter of

laser AR QB GAAHAA ALIF 634 B kad AY IR NELA9U MR,

PCT/EP2006/06429 -23 laser irradiation using a CO2 laser (wavelength:
10'600nm, power: 0.5 to 4 W, diameter of laser beam: 0.35 mm, line
Exanspleeis 300 to 1'000 mm/s) to y|eId a black marking. Example 16 SMA(r)

010&? old chem, which.is an agueous, styrene maleic, a h
SMACERDop 8me'r"b b anr'ﬁaé{rg?ﬁi‘nesaﬁv ViR a%?ﬁgFec&SFyvrvgé}eﬁ?%?'fSBBVBF eCOpO'ymer

amm@@ilﬁrt@aitehwm@. m&lwlﬁm@ﬁgm:@a B9 er;b a(aellggfg)tanh@éﬁ@w by weight
and &pHRBIYONUBISEHMAISIE/(EH- aremébrilumnBeliaBl bdald iWWbaﬂWH%I) and

I e

to 85then3at delv ) Emrpiemornammes)wty pemeu(phiabhsy)wied 2 Sthghiexhcagded. The
mondfhér Bey AL 18 B4Ry an 5% H&l%x%k!@%’t% %W"é’ﬁhﬁﬁé%Hlﬁ’él%Pes% (wiw)

solution (4.05 g), are added over a perio 5hrs respectively
aquepHe %‘Eﬁ‘&%‘H%B&[ﬁ*@RE%‘?‘e?PH’é'ﬂ“f6$ AOrgruiase ﬁSH?%P%%ré P@MI%@”(’ 3.5hrs
resp¢mi\yu§nerT$mtlmacﬁ'dsm rractos thetiviedsaantadtior40@ aidkbIig Actoidplg)e

h i Iyg 4
polyrég‘rs‘ﬁ’{}! 3@ﬁ |sot mzo%?r% arrllg) (gg(ﬁ%r)({)szﬁr%egtﬁﬁgg 2t|I9| d?s(%t C|;az\’}/JrI](IJCr?eIS @
b'OC'%anféwﬂQﬁﬁﬁ@W%'BQrﬂsﬁ'§8F§8rffﬂ6t9bé1a(&8daﬂ%aée'ﬁ>ﬂﬁ)§ﬂﬁ)ﬁ qheAPrg-methyl-
3(2H§-l§@ifﬁa§@mﬁé‘téﬁd‘]ﬁ%’r@d’ W@gﬁﬁ %3%$%W%hbﬁw€%oatmg composition

ethylhexylacrylat co ol m w/w 4% we| SMA
ViSRRG, Bl TN S KAy e S P ate
copolyisersfip:ad26/@){Bréukhe INQQhI;SMA@ 5000, % ilyT\hlegbbaM'rmg)nlum
octarﬁBl“&Pa?E 09 [5{13¢8 6oRied ORIQNIG D BBPEY (SRURILREREFAIL 50 mPa x s. The

po yethylene terephthalate film to yield atrans arent coatln that is
coatingAPRASIHAEI HIFR FR8LedPRRARIBA RARRG %Pé*@‘é REBEF AV Pelkptiprene
terephfhalia fmpowdGSrimgpiiverti aoatitey whldseedsigmiZdkdd by IR laser irradiation

using a CO; laser (wavelength: 10°'600nm, power: 0.5 to 4 W, diameter of laser beam: 0.35

mm, line speed 300 to 1’000 mm/s} to yield a black marking.
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chromium, molybdenum and tungsten compounds, an aqueous-based
Clsihgent, and an additive selected from the group consisting of (i) organic
acids, wherein the organic acid is of formula R'-COOH, wherein R' can be
hydrogen, C,.,,-alkyl, C2.,,-alkenyl or aryl, whereby C,.,,-alkyl and
1. &20mBAKIRY| AP HRENENIh XY R HENERINBE HRBS R A BIFERPO WS BRIRGted from
thé\@r@@&nmaﬁﬁglam@érawhtanm@éylmwmmngmm@m@sf&m@ﬁwmds,
anhe}’ drox bhge! A e o} chrﬁe"é}’ aming,and/ of anyl,
ydroxy compoun S AVheret r ompou
(I)@&@G@@bﬁ@mhh@lgr@aprmmﬂwlg @fffﬁﬁ@nkaﬁc@ﬁ@mwecﬁga%cmms

hy@Rﬁéﬂ’@? Baéﬁgh@?nad"@nﬂ'arté%ﬁeﬁhé%@' eir 3%97191'@656}}19% | can be mono-

base/ ng/ en containing transition metal compound is at least 7:1. 2. The

or P8YRBSHIROME IV R N 500G 12 6 W1 ARHEY e iRt be mono

or olysigtstiytatkalih makyeawh@mamnmmt@haammmmumkwwnm @eg/or
ar%nd carbonates and amines of the formula (R2R'R)N, wherein R2, R' and
can be the same or different and can be hydrogen, C,.$ alkyl or aryl, or

(i\pRR R COR POy desRgBIA e, @'&WQTW&F&P‘FW@S%HQ@" an t‘B@éfH%?
condikiitg@mniisageat dhavidushiibieyareiedtanhaddpamnoads, or 6 membered
X yclic ring, whereby C,.$ alkyl and aryl may be mono- or polysubstituted
with hydroxyl or amino. 3. The composition of claim 1 wherein the oxygen
(i bagasniis teEHSRIBRI AN EIL0 6DPAPRIANESS COMAHIRIIANaAG PBAAEEBPRYIMHES at
leaglditive is an organic acid. 4. The composition of claim 1, wherein the
oxygen containing transition metal compound is an alkali metal
monomolybdate or -tungstate and the additive is a polyhydroxy
2. Goenponpagitid ofleicoinpositiorhefteisdrs eledtest dmmtitie grguperocisitedreitigli

mé[&i”é&}'ﬁ%mw RERIRAH RO BBTIQC AT iates and dhinadditive

6. The compgsition of any of claims 1 to 5 comprising also a
fowa{%'(%&lﬂ)}y JMREgiBR", R and R” can be the same or different and can be
hydrogen, Cyg-alkyl or aryl, or wherein R? can be hydrogen, Cy.g-alkyl or aryl and R® and R*

can together with the nitrogen to which they are attached form a 5- or 6 membered cyclic

ring, whereby C,g-alkyl and aryl may be mono- or polysubstituted with hydroxyl or amino.

3. The composition of claim 1 wherein the oxygen containing transition metal compound is

ammonium dimolybdate and the additive is an organic acid.

4. The composition of claim 1, wherein the oxygen containing transition metal compound is

an alkali metal monomolybdate or —tungstate and the additive is a polyhydroxy compound.

5. The composition of claim 1, wherein the oxygen containing transition metal compound is

ammonium octamolybdate and the additive is a base.

6. The composition of any of claims 1 to 5 comprising also a water-soluble or water-

dispersable polymeric binder.

7. The composition of any of claims 1 to 5 comprising also additional components.
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solvent based on the weight of the total composition. 9. The composition
8. ohanyngiosiadm df doyoaaimsisitoch Lortp st loossgiyoldhptexygemueous-
baS2N NP HLE g@gbrgﬂme QLF&%‘%H@PCB%BS&%H the weight of the total

composmon e composition of any of alms 1 to 5 comprising 10 to
50% by weight of the additive based on the weight of the total
9. W@W@lﬂoﬁ-& e camnasiioomiriaiy @Q@Hmiﬁmib(ﬂtt@f §%6xen
contal[%]n pf ihe Wate{aﬁ?'“b'oeuﬁé e dtﬁgers 16 ¥ot‘?%8n'%"8d|?r pased
y elghf)om%e {ota compos fom 12 Fiect comp05| o7 O Eam 7
comprising 0 to 30% by weight of additional components based on the

10“@#9*&5&53%69@'&9@99&%9@ 163 ORGP SRS SRR GRS the additive

osmon of any of claims 1 to 5 comprising mixing an aqueous-based
ba§8 it Al 8lG A SATRARY Yransition metal compound. 14. A

substrate coated with the composition of any of claims 1 to 5. 15. A

1“1%%%%56%!86%%%%36 %BRF&‘&ﬁU REYRAYY R@@H%Fﬂ@%&ﬂeﬁ&ﬂﬁﬁé@%ater-

with the ‘composition of any of claims 1 to 5 16. A process for preparing a
d'%ﬁ@@lﬁ? EBBWE{?@@S%Bﬁéﬁgmﬂwwkﬁﬁ%&ﬁ@@m%%ate with the

composition of any of claims 1 to 5, and ii) exposing those parts of the

coated sub trat a markin tended ergy in order to
A T R BAEE DN SR o s
baﬁ@@@@mgw,em,t Ofsﬁ@léﬂ@# ¢ANBPERIEAE irradiation. 18. The process of claim

16, wherein the energy is IR irradiation. 19. A marked substrate obtainable

13PX Hrlgc 48 (;erspsre%];relmg}, tk?(]ac gtl)%%rpnogitlon og’any of claims 1 to 5 comprising mixing an

agueous-based solvent with an oxygen containing transition metal compound.
14. A substrate coated with the composition of any of claims 1 to 5.

15. A process for preparing a coated substrate comprising coating a substrate with the
composition of any of claims 1 to 5.

16. A process for preparing a marked substrate comprising the steps of i) coating a substrate
with the composition of any of claims 1 to 5, and ii) exposing those parts of the coated

substrate, where a marking is intended, to energy in order to generate a marking.

17. The process of claim 16, wherein the energy is heat or UV, IR, visible or microwave

irradiation.
18. The process of claim 16, wherein the energy is IR irradiation.

19. A marked substrate obtainable by the process of any of claim 15 to 18.
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