Aqueous- based and Transparent Coatings for Marking
Substrates The present invention refers to a coating
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coated with these conpositiofs and to a process for
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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



nol ybdate, tungstate or vanadate, water or an organic

sol vent and optionally a polynericbinder. The organic
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wher eas t he aqueous-based systens only give opaque
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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



chromates, -nolybdates and -tungstates, and hydroxyl

contai ni ng chromates, nol ybdates and tungst at es.
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i sopropyl, butyl, isobutyl, sec-butyl, tert-butyl,

pentyl, hexyl, heptyl, octylzand 2-ethyl hexyl .
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known in the art.
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"(M0s024)]%, [1I""(M0s024)]”, [Cr"(M0ogO24Hs)]*, [MN"(MogO3,)1%, [Ni"V(MogO3,)]°,
[(PY(M012040)”, [(Si"(M0+12040)]", [(S" (M012040)]", [(Ce" (M012042)]%, [(WeO24)]",
[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.



More preferably, the oxygen containing transition
metal conpound is selected fromthe group consisting
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nono-, di-, tri- and tetra- G -8-al kyl ammoni um nono-,

di - and pol ychromat es, -nolykpdates and -tungstates.

Most preferably, the oxygen containing transition
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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, Cs.s-ketones, dimethylformamide and dimethylacetamide, whereby

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



at least 1/1 . Preferably, the aqueous-based sol vent

is water. Energy can be heat or any other energy,
wowkiockh12s7el ds a mar ki ng when applied to the cOBCT/RB2006/064299

formed by the conposition of the present invention.
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Exanpl es of aryl are phenyl and naphthyl. Exanples of

hal ogen are chlorine and brom ne. Exanples of G -4
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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.



pol ysubstituted wi th hydroxyl, carboxy and/or aryl,

whereby aryl is nono- or polysubstituted with
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malic acid, tartaric acid, citric acid, oxalic acid,

succinic acid, phenyl aceticgacid, p-tolylacetic acid,

4- bi phenyl aceti c acid, 4-nmethoxyphenyl acetic acid,

3, 4- dinethoxyphenyl acetic acid, 1-naphthyl acetic
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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



malic acid, tartaric acid, citric acid, fumaric acid,
muconi ¢ aci d, phenyl acetic acid, p-tolylacetic acid,
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mandel i ¢ aci d, a-acetam doci nnam ¢ aci d,
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Moster&Rired aRfnIFeRRIsalry tdHarit @kid\Wieridadi@l yhydr oxy conpound
can exi st as the D-enanti oner, the L-enanti oner or the

racemate, all these three forms are conprised. The

Wheh?l’r&eor@aﬁic Beideah ekiseds fhedthdttioMer Yie CORASH RIS e racemate, all
| kali netal, earth al kaline netal and anmoni um

thes%%%@?ﬁ&%sr%‘rﬂﬂmﬁﬁ%onat es and ami nes of the formul a
(R2ZR3R4) N, wherein R2, R3 and R4 can be the sane or

di fferent and can be hydrogen d -b-al kyl or aryl,
Prefeffag Rl ygEpxy 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.



can be hydrogen, G -8-alkyl or aryl and R3 and R4 can
together with the nitrogen to which they are attached
wo eoomoes3 or 6 nenbered cyclic ring, whereby PCT/EP2006/064299

C _8-alkyl and aryl may be nonoor pol ysubstituted with

hydroxyl or am no. Exanples.gf alkali netal, earth

al kal i ne netal or ammoni um hydr oxi des and car bonat es

are sodi um hydroxi de, potassi um hydroxi de, magnesi um

hydr oxi de, cal ci um hydr oxi de, sodi um car bonat e,

pot assi um car bonat e, magnesi um car bonate and cal ci um
Whe# arptwmmxy Edmﬁ@lrﬁscahfexwﬁ‘aﬂﬁﬁa mEndriieniedthal Lanadinader the

Iamne - and tributylam ne, di-

racofie. 21 sk Ejpalirie HEMBREC: 1 hoxyl art ne. mono. . di -

and trlethanolan1ne L/ L/- dlnethylethanolanine,

and 1

et h edl ne,.anil.ine,
The Pﬁﬁeypq%l eRele cbe?(g%(?rp mwou%g?@ﬁtlﬁg g]ﬁlgalgvrefaglqagpﬁﬂﬁalme metal and
ammBh@ﬁemymumﬁih ; caﬂaadnatdsaddrid dimihes of t?@rdrhnuf@l (IRéR?R‘?m neieadin R?, R®
I um hydr oxl and am nes of the formul
and (el R SR ATTE 983 SRS 1R MHAOBah Gy AN Okl Oppherein R
can I8 fiyides gt C@E’rdlk?l&ﬂ abg ah&dﬁa@gelﬂi“@lan d)gebwealvdﬂh lthe mheg@bw which they
nono- pol ysubst i

are SeepIT 615 QP RGP ofIe N oI ek -S4 Hait syl ay be mono-
or polRuBstitGted aABRtoNY Iy drfnd.de and ammoni a. Preferably,

the nolar ratio of base/oxygen containing transition

metal conpound is at least 7:1 , nore preferably at
Exanhrﬂ6§bf &kali metap shrtp bRkERTeab Y| oradmmediain Hy8rokidesland @afbonates are

d enbodi af the conposition of the p
SOd“FrPIE%%Pi"gﬁ PAigRs! nEY‘{rP’\‘)%ewrgagéWS@F’b'&ﬁ{r%’“%\%uca'CW %YJrOX'ge sodium
carb@dtg’,fw)ﬁﬁs@m}h cbpre dnadnsiuhi Garborne hne tdiciuinhirsoaagen

containing transition netal conpound is preferably
sel ected fromthe group consisting of alkali netal and
Exarmm@aﬂ amnedoidthe fcd'mulea(mzﬂRwi)lymﬂ a{rhd@h@strandjlamuuagsxatdes

fer e romthe group con
rou GBS o RO R o AT L IR &r oG nd JBAE e dlamine,
N,N-dingsthylathgysiizhias, ammmrﬂnﬁmﬁmmwmn@rom gniline,
Eot assi um(go {Pﬁg anmoni um di nol ybdat e,

morpgﬁl‘r%%plﬁ’ﬁ{' HiRgOTaTee ARy '{‘Engst ate and potassi um

tungstate. Particular preferred are conp03|t|ons

wherei n the en cota'n'.ngt nS|t|on
Prefdl BT T MO P R APUBeap B Bram B v iiyRrexiie gnd amines of
the fermuter g?iRPIR“)I&pwldereerzv\Réaed R* che be heyemeomndifiérantmnd can be
h dr%%gqilg %ﬂg{'&vhgfeby? ﬁga;f}iyg{nlgﬁc’/ b%nmoanokglr ponSLthsLtuted 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



such as sodi um or potassi um nol ybdate or tungstate and

the additive is a pol yhydroxy conpound. |n another
w@e@eirsesl enbodi ment of the conposition of thECPERRE6I064299

invention the additive is a base. In this enbodinent,

t he oxygen containing transigiLon netal conmpound is

preferably an al kali netal and ammoni um nono-, di- and

pol ym)l ybdate, nore preferably it is ammoni um

bdat e. Pr.ef er ab th osition of
seledhr BT HPUR PR 0RE) APIEIet 250 AP Qg gimolybdates
and wan@t@tw pwsadoésmmpaiuwmblybdéiemrum \gﬁlybdaﬁobubbﬂurﬁﬁmﬁbdate
St |1 C |

PR B RaS e SO Un gL BRuR M A BB A dynostate.
Partlwémrleﬁh%péfédﬂh}ﬁbslminy Iimfereﬁn mdtd@gerﬁ:%ht@ﬁlng?.l%dsltlérometal

e e acr I C ners yners Vi n
comig g PR TP RO P eatcy Fe FagRe Bamygsasts gt B wherein the
oxygpo bwamtr@ammmﬁ]df@tcumb%rrwiswmwmmaldﬁommu{m or -tungstate

1S, . al SO SSI et u xtures.o

such 3SpAGH] @ T FRLTS HONBRGE & i fik ree Hecrddlbs s golvhyarory
compaunged from at | east one acrylic nononer or from at

| east one acrylic nononer and at | east one other

et hyl enical ly unsaturated polyner such as a styrene
In andtiae prsferrad énibodimBetaE the CdrgddsitioRn HEsresent IMveRlich the additive is a

nmer . ampl es of ac noner
base( RO R R T et AR e o EPGRIen TAlad FYSRALR Sprgterably ar
alkali{ etahdraCanimeniubT inbeoe-, 6i- abd pblknblybo@t hhaer prefi sy & isCdmmonium
as e r% (nmeth)acrylate, butyl (neth)acrylate or hexyl
OCtaTﬂlﬁfPéﬁ cryl ate, 2-ethyl hexyl (meth)acrylate, di(C
-4-al kyl am no) - G - 6- al kyl (neth)acrylates such as
Prefeglew,lt tE%/ 'ggrwaﬁﬁﬁég%ftgé‘ ﬁ@éle?ttlrg\fﬁ% ion anto I%X#n%%é‘soa? \tlvg%élr-soluble or water-
dispets4tle pdlymeky biagemo) C . 6- al kyl am nes and (neth)acrylic
aci d. Exanpl es of styrene nononers are styrene,
4- et hyl styrene and 4-vinyl bi phenyl. Exanpl es of vinyl
WatersoRibiy rae@issthut dtyéasdb gadidhe polyrmstic sihdetis slstubly imydo0 gleaer at
05 ° hI oride, vinyl isobutyl ether and vinyl acetate.
xanpl es of ol efin nononmers are ethyl ene, propyl ene,
but adi ene and i soprene and chlorinated or fluorinated
derivatives ereof suych as tet af | .uroet hyl ene
Any %iété‘hl&"}é%ter' ol ?8?‘83%H8R@P§b'8rp8 V%ﬂ”&b&,“d&ﬁé ' De et for example
acrylergoyehiarelestasne palyeiers, di@yl 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)-



Exanpl es of acrylic polyners are carboxylated acrylic
copol yners as sold for exanple by C ba under the

wo eademanes Ci ba(r) dascol (r) LELS5, LS20 and BSRHP2006/064299
car boxyl ated styrene acrylic copolyners as sold for
exanpl e by C ba under the tr@dename G ba(r) d ascol (r)
LS26, styrene acrylic copolyners as sold for exanple
by G ba under the tradename G ba(r) G ascol (r) C44,

Gl PRI s S S TR B Sy e hate Bt PRt R foetiy acrylate

amidst Yoreee fioer &(@[ﬁall@ﬂe&mp@j@{ %ﬂ@laﬁﬁme‘ﬁhdf(mm)atryhceasd one
styrene nononer and at | east one vinyl nononer, olefin
nmonomer and/ or mal ei ¢ nononer. Exanpl es of styrene

Exarﬁmés/ﬁﬁty?eﬁé fodbiyes e lswtrad;' anﬁetaylyuyeame daldaiekinBibersl. Examples

ofvirﬁ/ﬁ ﬁgrﬁlgreshh%:gﬁ}gﬂgoqﬁ&:u@ I%rl Cpélngltdeilﬁénghg any?lsobutyI ether

and By Eesatdrekampleadhyldfin denempea arm%trq/lenhfl pmbylp@é Witidiene and

isoprBhe AR e dled GaT A1 Sharrittes Merh! spdl] oot BB goTvieRt.

Exanaples bimameicendiontdrs B dbleicianit itdleic EXlaytple sinematdimyde.
pol ymers are polyvinyl chloride, polyvinylalcohol,
pol yvi nyl acetate, partially hydrol ysed pol yvinyl
Exanasies af(&rﬁiﬁ@omidﬂs/brevdaﬂbdxy%tdw&crm| o@bolymerysl sallkefor example by

Ciba éJgB% %g?rrﬁatana}m%sg@baéﬁ?ﬁé (Lt—fi%ﬁé%% antﬁ_ %ﬂf caronyIated styrene

acryl&Q@bOl@m@tsyés $oidl fdr Ieeafnpl@Qy\mba/hn@r@lﬁ)élmbdename Ciba® Glascol® LS26,
one-nodi fi ed

styregp BRSNS CoiTors 45 saPy ot Srnly Befle nedl s taerams Cibae
Glasgai®yaver;, and polgadctyifo avm ﬁdilyrhétasds tEfopkedmple BY MBERNd2F the

| efin nmononmer or mal eic nonomer.

trade@Q%$é§ég$ %8%%1 @fl nes are pol yet hyl ene,

polypropylene pol ybut adi ene and isopropylene naleic

r i de copql yrer.Pol yur et hane are ners for
Sty BT BT S el AL BohghG AP IR Rem Pl o least one
vinyl Gfied opr@r Yk finfoomsTeEr shidtt efalgio measmee Hxanpliesrof stpxa@padgners are
f dii t h th

styre(a)?ibggg&sggﬁ ygezzjlneie @E{ﬁ{; {[E he 2%@@%%@}”@%5?@&%%%% block polymers,
styrefle phigkepedfidane dyrese bl@yla palty@erskaingrese-ofalgi@bntyalide

Fyol%msrs are starch, cellul ose, gelatine, caesin and
COPOIE!$-al rubber. Exanples of derivatives are oxidised

starch starch-vinyl acetate graft copol yners,
cel l.ul os

VinyIh et h%/thrs%rg forg{ or&éfj Ifaeﬁ; @%%%Lw%ﬁ{)(ry%?r gﬂm at least one

vinyl (hﬁ:lriotﬂe@éﬁd anidagtarie\dlefibahbnodn@s @&r 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



The polyneric binders are known in the art and can be

produced by known nethods, e.g. by polynerisation
wa@e@rniasgs f rom sui t abl e nononmers. Preferably, PEEEP2006/064299

pol yneric binder is selected fromthe group consisting

of acrylic polyners, styrene4hutadi ene copol yners,

styrene-nal ei ¢ anhydri de copol yners, polyvinyl

al cohol , pol yvi nyl acetate partiaIIy hydr ol ysed

Poly@rgl%\lr/]i?% gg}grgtgr?shgfmfned]mt n ]a 883 p);{ﬁ?e.éyl_an Iegrlch{m?nnemand agleast one
polycgﬁﬁtnﬁﬁ@ebydi/ogm?yamlﬁd nioPloyheér. lrEMarrﬁile;SQh@hlsodcyanate monomers are
i acet one- nodi fi ed. po nyl al cohol. .an ,
nexe et Sisonenel: BuRPe TP e Bl CipamssAns isgrayprate.
anhydride copol ymer, pol yurethane, cellul ose,
oxi di arch, starch-v

sin ed
Exariges o TPLR RO oS HEFD: Colp IRt gt Caasin elyagural rubber.
Exanitiedyi danehtlméksmoxue“sw lstlactﬂn: btataps@nyl @Bétb@;@ﬁﬁbbpﬂlym%rs
e an cet ce ose. refe t he
hydr%pWchqsﬂHIoB? Foxlyéroaw h 91;6[‘ éneﬁ osewﬁéylbce\(mlo
carbXyafegtiyabéiyosk @ dRebiynedliusbi nder ls an acrylic polymer
as sold by C ba under the tradename Ci ba(r) 4 ascol (r)

such as C ba(r) G ascol (r) LE15, LS20, LS24, LS26, E
The gdlyraent Kidders Bréalﬁr&fvahhyne s an¢ 0aPDBS ptddadedby kitavrpine®ens, e.g. by

t ddi t I t Th
PO b AT OB RIS TR Ry be i nol uded in the

coating conposition can be any conponent suitable for
' t he perfornma

Prefds bt PRITANC BEHGO R SRRt ion e AR Saisklingiy ST pofiners,
styre&bbﬁfah%gs ,ctopd)lgrlﬂigﬂsl; Styrelml-rﬁalélcfanhza?rrd% ,cdbalpimlers @bI§vinyl alcohol,
| dan | C ar e
pov g atE o dafa s ot SRR A S e bR Riber ppteigannyaride
copoq/fmemmaﬂaﬁywc&nﬂeawmh ln@SaItOéhdl %fcatwﬁétbﬁhlsdiﬂédap@y\rgyl atcetol,
0S, 0 es of... exa . e S SOl.
diacqeBopes BPBY A oL R o A 8R40 opropylene-

male&?@ﬂipb@@éop@lyﬂ‘»érﬁﬁﬁﬁfrﬁﬁﬁné &e%ld&ﬁéﬂgémyﬁe caesin, oxidised starch,
none,

starc T A ST G Ba sdv OE ob Nasts m%ﬁ@@ﬁ"@?ﬁ&ast%

cellu@Se scastesxymethy| telaloge @and Enamdeamo@é pi gnents whi ch can
be added for enhanced contrast between um naged and

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,



I maged area are titanium dioxide, calcium carbonate,

kaol i n, cal ci ned kaolin, alum nium hydroxide, talc,
waene/owsrgle, anor phous silica, barium sul fate, PCT/EP2006/064299

pol ystyrene resin, ureafornal dehyde resin, hollow

pl astic pignment and m xturesjsthereof. Exanples of

pi gnents which can be added as a security feature are

fl uorescent pignents or rragneti c pignents. Exanples of

ol our .faorners e pht hal.ides, fluor
stabififr S Apivaiin g legaRnb b i vagie s Hinses added to a product to
indicatelits@pvrcansg magufagtunes, thi azi nes and oxazi nes or
m xtures thereof. Exanples of phthalides are crystal
vi ol et | actone

Exarﬁpﬁe§odeSE(usodiel’éE‘ér’é)dll@rététotbibﬁém)l )Jhtﬁ;pdbmﬁlilbr)‘étesﬁfdimbh‘@lé 8k sold
unde?%r’ﬁ_t?ai(%tr]@me é‘ pa E%'hﬁ%@%ﬁ‘r é\bl)eggr%blﬁ.&f ﬂ\?%lgso?ber IS 2-hydroxy-
4-mettidxgbar phémdndét chr omeno[ 2, 3- c] pyrazol e- 4(1

H) - 3' pht hal i de, 3, 3-bi s-[2-(p-di nmethyl am nophenyl ) -

2- (p- nmet hoxyphenyl ) et henyl -4, 5, 6, 7-t et rabr onopht hal i de
Pigmenth G'én(bﬂe-egideti F?H e’hm(aﬁ&d chonltrast betwe;]enI unirga?ed andI i)maged areaﬁ orasa

2- et hoxyphenyl ) - 3- (1- et hyl - 2- net hyl i ndol - 3-yl ) - 4-azap
Saw?ﬂ&?% @¥ Exanpl es of fluorans are

3-di (ethyl)am no-6-nethyl-7-(terf- but oxycar bonyl )ani i

qu ran i benz nof | uor an
Exariien HRGTaNE MBI e e for PR o rastet e Upaged and
|maggd ﬁi_&tafah’rbl-tﬁafﬂtdh bRy ﬁd‘[?l?lr;n)cfakbﬂhéwl kaolin, cr:]al?lned kaotIJm aluminium
- di am no- 6- net uor.an i et m nobenzo

nyarciiga. SPoie G, BT ol SIS e e . o TRGS resgh aree-
formﬁddhwbhyélﬁ,mdﬂcwﬁiﬂawb bigment af@ mdhilires aanedfi no) f | uor an,

3-di et hyl am no- 6- et hoxyet hyl - 7-ani | i nof | uor an,

3-pyrrolidino- 6-nethyl-7-anilinofluoran,
Exardpl@s piagigrelemte whichedanye-atidat iak iarsgtlititg fediure are fluorescent pigments or

nethyl L/ - propyl am no) -
mag%etlﬁ?tpﬂ $1%_ ani 1'i nof | uor an,
3-(L/- met hyI L/ -cycl ohexyl am no) - 6- met hyI 7-anilinoflu

Exarffer oo [k AP, PERGE QP TRy Wy oreses

S l?] oxazines,
quméi:olmédﬁyblfﬂpyea’nsl tuiedresothariresdnd oxazines or mlxtures thereof.
2- et hyl - 6- p- (p- di nret hyl am nophenyl ) am noani | i nof | uor a
n. Exanpl es of benzoxazines are

ExanzplpheimHthalidé4d adi @ydiyilvéotetnapdeni, 3- blé(;( @mﬁmmwﬂ*r@nyﬂ) -B-dimethyl-
oming S S TSV SR o R et i8R i)
3-menyph ermghyldpifots Hlickitomanag, m}ppmylb)«mx Fphtabiex $ [BRsisy2-)o-di-
methé‘llangn%eﬂg%aﬁﬁ) Héeth%yghenyﬂef%enyl 4, Ep ég)ﬁatzrabromo%thalxaaerg)nd% -(4-di-

ethyldmiHo-2-2thorypgheh@l-By I iettemendtsylihdd-Pphigasdzepietbalited, 2- qui n
azol inediyl)] bis[L/ ,L/-diethylbenzeneani ne]. An
exanpl e of a triaryl nethane is

Exaniypleg bf frusednsydre Baiethyl))aminoeg-methyl-7-(tert-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,



4-yl - (L/-butyl carbazol e) - 3-yl - met hane, which can be
prepared as described in (B 1, 548, 059. Exanpl es of

W(sptionmmsnsans are PCT/EP2006/064299
, 3", 3" -trinmethyl spiro[ 2H 1- benzopyran- 2, 2' -i ndol i ne]
, 1 3 3-trimethyl spirof -13

indol i ne-2, 3" -[3H napht h[ 2, 1- b][l 4] oxazi ne] and
, 3" -trinmethyl spiro-

hi.o n-2,2' -jndoline]. | e of :
> W%ﬁ%eﬁ@u'ﬂ SRS R e Pt Ratay & et R Rty Burviamino)-
6-medyl-7 Rindlindflunaeém dhé panmsthyl-610-¢ B einthyligrhiaashens/i)aainodmlinofluoran.
exanple of a thiazine is 3, 7-bis(dinmethylam no)-
10- benzoyl phenot hi azi ne. Peferably, the col our former

Exarh;ﬂe@ofﬁﬂﬁnhﬁkézd%s@fre a-pfhbuynma(m d)éthyl‘amindipﬁénjlPﬁ(@mfethoxyphenyl)-

P b th th ts
6y RS i 2 e o) W Ea Ber et S desegibeci
EP 0P\ sarghoox1, ané QLmhylf@(memyPéhmdmaﬁymw hrettigxglpisnyt)Bemethyi-

ting conmpositiaons of the present invention can be
7d'%‘%§¥l%r8%\% ﬂggn4oéﬁ?'ﬂﬁte | ayer or overprint varnish. |f

the material of the |am nate |ayer or the overprint

o o BT 2 R TERAPeBb
zolin8&ipiFbis] N, A- dlﬁaylbérgzeﬁémnhe] Wmag@mptdtlsf(u.ltgbrytrhahiamrb?rﬁ(H—methyIdi-

in k| n e m nat e. o . ,
ohery B e W R PRkl R el Sep T g 85 Aeserbed i
GB 1t4u#,099% does not result in colouratlon of the coating
before the energy treatnent. The conposition of the
present invention can conprise 10 to 95% preferably

Exarﬂ[ﬂeé of Hpyrbys we 'glat 3 Qfm"efh@lsﬁﬂ@{&ﬁ%b@ﬁ&ﬁy’raﬁ{ﬁﬂﬁﬁdoline], 1,3,3-tri-

n.th al. c ositian. The .
metrgBRERRP NS 3r ot it epfL bl R Brio S Aot & Sfke Ty Beire
[2H- 1belﬁb%|owr@f-212abnldyhrib]to 40% nore preferably 1 to 30%

and nost preferably 1 to 20% by weight of the oxygen
containing transition netal conpound based on the

An ex@nglblof alquinbee ts}taﬂ]atowﬁp@sdrt dammmérbmrcmmmi i$ Barbisibimethyl-

1 rese |nvent| can co
aming 3o Bp G HPheh DX oo h 55 B0 AP ab BANG 105 e R
10-bgrizelyphamdtyiazineo 20% by wei ght of the additive based
on the weight of the total conposition. The
conposition of the present invention can conprise 10
Pefetablyd (g caie fanabisya ghthalidée flioran @rmekerathyredf.t o 60%
and nost preferably 1 to 50% by weight of the
wat er - sol ubl e or wat erdi spersabl e
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.



pol yneric binder based on the weight of the total

conposition. The conposition of the present invention
w@2am7o@sps i se 0 to 30% preferably O to 20% nBECEEP2006/064299

preferably 0 to 10% and nost preferably 0% by wei ght

of additional conponents basgd on the weight of the

total conposition. The conposition of the present

i nvention can consist of 10 to 95% by wei ght of an

The SRR 15 o ST gt o RBHESR 1 S teaPisipily 108 90%, by

weighedfaihd aqfecas-basksti $alweit basddoorBBgovayghier tattotaf canposition.
wat er - sol ubl e or wat er - di spersabl e pol yneri c bi nder

and 0 to 30% by wei ght of additional conponents, all
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additive, 1 to 70% by wei ght of a water-soluble or
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| addl t na s, all a on...t
prefefg g to 30%00 e B Ry P CO% bY RS BT e GRS Bagqgeon the

weighiofesiotdl eempbsitidie present invention consists of 10 to
90% by wei ght of an aqueous-based solvent, 1 to 30% by
wei ght of an oxygen containing transition netal
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prefeg oy T PR qRt™ ERler o8 oo 26% B Wt A P el iy weter-

disperodigi® pelfingric Binbelsszed oanhd Weighedfghé taddl colmpotinbral
conposition. Most preferably, the conposition of the
present invention consists of 10 to 90% by wei ght of

The edmpuditionus tHeasreskrs olvestdn cah ddbnpﬁi@%ohy 3084, ghdferably @rto 20% more

prot ey KR NS A P 0% By Qg GOt Ghporgporrs Based or

the wigigHe of eltotal @nggosiwher - di sper sabl e pol yrmeri ¢ bi nder,
and 0% by wei ght of additional conponents, all based
on the wei ght of the total conposition. Al so part of
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f th t
aseRETE 148 B0 ity iaef 38 Bt ereentatity Yt REE pound, 1 to
50% by ygtght obmi addiiveg 1td 80%i Byl vagightes alwatergohubhsor 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



Preferably, the process conprises m xing an agueous

based sol vent with an oxygen containing transition
woredoal125epound and an additive. In one preferPE@MEP2006/064299

enbodi nent, the process conprises m xing an

aqueous- based sol vent w th _gm _oxygen cont ai ni ng

transition netal conpound, an additive and a

wat er - sol ubl e or wat erdi spersabl e pol ynmeri c bi nder.

di tiona nponents c be present
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transition netal conpound and an additive and (ii)
form ng a water-soluble or water-di spersable polyneric
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i a substr te C ate n osition o
watef-HlsP5REaB RO N RIE T IOBh 24 BB B LY AU o, gbased
on thanyeigtitbethettbrapeortipasitivai onal obj ect, it can be

transparent or opaque and it can have an even or

uneven surface. An exanple of a substrate having an
Also uambemeswénasre isl Spracédd fbegrepaiiey thd ampssmdsn Gfthé p3petinvention

whicR BBt TP REE A MBI PR CASE SOGPACL D ATLPHPe Bonaining

transitiod/restal@impsens..  Exanpl es of pol yners are pol yet hyl ene

terephthal ate, | ow density-pol yethyl ene, pol ypropyl ene,

biaxially orientated pol ypropyl ene, polyether sulfone,

Prefgrably ih@ytocebd osrhohesep ohiyieg be agasshsiRisks bylvertavith an oxygen
substrate |s(£ﬁde from paper,

Pr.ef er ah]. t
cont g PaRBaT L LM RLPT R ARG HTREss of | ne. coati ng
usual Iy chosen is in the range of 0.1 to 1000 nm
oS B Rl o sy AR BH il a5 AEFsovent i
an opygeh ebatblfnynght'ratnsit@n infetéllv@mpangd, sofadtitize antha vﬁ&nfélt-sktﬂil ble or water-
of t vention.,is a process for
aispdiS B bofimeti BnBbeaSElinu FEMo s S eERBRFEEs The st ep
of coating a substrate with the conposition of the
[ substrate .can.be coat

present inventipn. Tﬁe
In anphier praiel i ?T%?P")'BF”% & REPESE FPMPHYRY; rB'ﬁ'”E;?”l?é‘f‘ﬁ‘aJs hased
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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,



application, curtain application, dip application, air
application, knife application, blade application or

wo edoz/0e3pd | cati on. The conposition can al so bePeppPioe6064299
to the substrate by various printing nethods such as
silk screen printing, gravureg.printing, offset
printing and flexo printing. If the substrate is
paper, the conposition can also be applied in the size

ress or.at the wet-end of the r _machi ne.
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prefepaldy it is & f@@rﬁ@ﬁ@t@f 122Gwmki ng. Preferably, the marking
is black. The energy can be heat or any other energy,
whi ch yields a marking when applied to the substrate
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[
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The t@c%glh{; %EQ&?&PEJ%‘:&O&F% f ngmﬁl\éfd‘t aFHb b of Qﬁ‘gaq?@feﬁrqﬁlrﬁure The

or exa when the wave engt
elevdted tempesatu® is patyrehasan thavald mmagedprrogtionfipefdrg seposyexin the

enaﬁﬁ 0.35 mm the power is typically

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.



0.5to 4 W and the Iine speed is typically 300 to

1' 000 mm's. Yet another aspect of the invention is the
woreooRetssibst rat e, which i s obtained by above PCDERRS6/064299

The coating conpositions of the present invention have

t he advantage that they are j@queous-based, so no or

only mnimal volatile organic chem cals are generat ed,

that they yield transparent coati ngs, and that they

| d bl k [ t t ddi t
The o raf! BoppRIGH s Bieccoalb i SAtel bt il B [ akapae heat can
be a@ruaow ueing@ tﬁéredieg)brlﬂlﬁd ahb @\, ?rsl’m@arﬁfﬂrﬂ(irﬂag&tliarﬁ eariége bp;lgled by
t as €ess S a
using;a B i lenst e o 16 144 AT rosrs W TRG e pRE 1K

semiv@dueior (43e8s. g) and the m xture is then treated with
sucrose (3 g, 4.4 mol) to give a colourless solution.
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solid content of 46% by weight, a pH of 8.5 and a
Pro¢%Ascosity at 25 C (Brookfield 20 rpm of 700 nPa x s,
(9 5 g) is added, the mxture is stirred formng a
emul s

[ he coat.in or mul i s then coated
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aquebeﬁ-epkéchab aberbnlh/nmrhmayvelame ardandnceaiien aeqrhiraged, fiait they
yield trgtggﬁ)arent c%a[mgs and Fh%t lhey yle c%lat:kr {maa\%legtot I("l)lnh lElzgrlltra%t 6ln %tlon 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



(wavel engt h: 10" 600nm power: 0.5 to 4 W dianeter of

| aser beam 0.35 mm |ine speed 300 to 1000 nmis) to
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water (6.5 g), the mxture.qg.stirred for 10 m nutes
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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
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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



stirring continued for a further 30 m nutes. The
coating fornulation is then coated onto plain paper,
waeoavespaper and pol yet hyl ene terepht hal at e fPCTEPIN06/064299
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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.



25% (w'w) aqueous amonia solution ( 1 .5 g, 22.0
mol ), the mxture is stirred for 45 mnutes to
w@emdocexs7a col ourl ess solution. Ciba(r) d ascoPCT/EP2006/064299
LS26, which is an aqueous m croemul sion of a
car boxyl at ed styrene acryli.gqcopol ynmer having a solid
content of 46% by weight, a pH of 8.5 and a viscosity
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of 700 nPa x s, (44.6 g) is then added. The coati ng

formulation is then coated onto plain paper, coated
Exarpeipep and pol yethyl ene terephthalate filmto yield a
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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:



rpm of 200 nmPa x s, (2:1 ratio) (50 g) is then added.

The coating forrmulation is then coated onto plain
w@apeni2seonat ed paper and pol yet hyl ene t er epht hed BER2006/064299

filmto yield a transparent coating that is readily

mar ked by IR [ aser irradiatiogn using a CO2 | aser

(wavel engt h: 10' QCOnm power: 0.5 to 4 W di aneter of

| aser beam 0.35 mm 1|ine speed 300 to 10@ nms) to
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mm/§né yikiPa batkinagdipeous ammoni a solution (3 g, 44 mol),
the mxture is stirred for 45 mnutes to produce a
colourless solution. A mxture of G ba(r) G ascol (r)
Exany$@@4 whi ch is an aqueous mi croemnul sion of a
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contgrd of B2t eighicend By Sedkiy 2625 ¢ BRREIT B i trg 0l mex s, 2
ratlo) (69@') dmaweb@mtrhe c&@cﬁr@ﬁ‘ﬁmmams thed.coated dhtd/\blaln paper, coated

pane gas priveyieps B S BA SR S R A2l P b A 0 Tt ey
markd0®9 IR tdsdr blsadléltlfan Atiag iaeu:n)z bdrqivaldeddgth ap6e00s, Sdwdreds to 4 W,

, | e ri co r, ' salt, havi ,
ciampley B GpSERAET: g 5. Ideiset) RO ATy ikt Pligf marking.
29. 8% and a pH of 9.0, (59.05 g) and water (3.55 Q)
are_ charged to a vessel and heated to 85 C. 3% (wWw)
Exa "é?i 353 amoni um persufate solution (2.75 g) is then

SMA&IDg. so'Ehﬁ/ BOADIRED, WB"CNI‘ﬂ”tﬁac(uﬁbéu§Etyge)neaﬁaleic_anhydride copolymer,
o AL PSR e el o o eI A8 Bt b8l and o
of 9.@¢r(89.0d @?dnd)wefer €G 5@9) ad obbrgddand vassel bﬂ(dl heated to 85 °C. 3% (w/w)
respective act hen for a furth
el S SRS PP e SR P S e T e fne
(14.52i gy taut| 2-étBy b 22el 140 (ﬂﬂS@gﬁddd g |Amblocl3§'_€(\n/)/v) b&eovsdmionium
pers@l‘?aﬁe&ﬂlyltfo%lg(g%q) 1n %r%t ?%ﬁzge%ig\é% a%%%dé ﬁont}rg, respectively. The
reactionGf ttntheld fmbhlyﬁthe'ﬂhahi) atissoThb @pmiptepolamerisation. 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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using a CO | aser (wavel ength: 10'600nm power: 0.5 to

4 W dianeter of |aser beam 0.35 mm |ine speed 300
WO 2002/006@ M1 s) to yield a black marki ng. C ai nBCI/EPA06/064299
conposition conprising an oxygen containing transition
nmet al conmpound and an aqueauyg-based sol vent and
form ng a transparent col ourless coating, which yields
mar ki ngs of high contrast on exposure to energy. 2.
The conposition of claim1, wherein the oxygen
®Bntaining transition nmetal conpound is selected from
the group consisting of oxygen containing chrom um

nmol ybdenum and. t ungsten conpounds. .3. The conpositiagn
1. A iR b an o e SRVBOHE Ta i mAE STRRGTE i o
aquedas-dhsabspaunnand forerigect&éphreditdbgr gt @UMingP WRIch tyiehs markings
.of alkali netal, earth alkaline netal, ammoni um and
of h'q(ib?%'-tr,asb‘?n- eXROPYTe 1 GRCIO¥t r a- C-i - b- al kyl anmoni um nono-,
di - and pol ychronmat es, -nolybdates and -tungstates. 4.
The conposition of claim 3, wherein the oxygen :
2. ThegiMaCsiiRg 0{ ?'%'Hkf’t"mﬁﬁe'Hﬁ%ﬁ’XVQSHﬁBWﬁH"Wgs”%‘é?{'gE{Tbeéa'fCPBWP“”d 1S
seledtéefrgh A gLAP Tbadisting o bx@addnadontaifiitgibh romium®,molpddendm and
‘ gpno- di-, tri- and tetra- G -8-al kyl anmoni um nono-,
UNGYEN CARAOWIMSy nol ybdat es and -tungstates. 5. The
conposition of any of clains 1 to 4 conprising also an
additive selected fro he group consisting of organic ,
3. Thgcqogbo’os 8y 9{@@% 3}/\/?&5% Lﬁq@g/ggﬂgorbtg@@_tra@_s%?ﬂ@e al%ompound is
selegtedporaithié groupiconsisting & alkah aretdl Nedrinealicigaretal parhghohsindnd

formyl.a - , rein.RlL can be hydr n, [
money, AT 2 aca bl B AP T Ay P o plybdates and
tungdtiesC2- n- al kenyl can be nono- or polysubstituted with

hydr oxyl, carboxy, NHCOC -4-al kyl and/or aryl, and

aryl can be nono or pol ysubstituted with hydroxyl,

4. ThieadoargpeBitiod of daial K yheréintHe etylgex yontdin{rng trahshibk ydetalompound is

nd/or aryl. 7. The c ositign of claimpb, wherein
seleQRE 30 G iabB £9n T mgct AKST ol APeRUR B et ghio fy and tetra
C1.s-alRyIamnBiohign @bne-atbahy goigimes/baads ded Humpstaes. t her eof
wherei n the carbonyl group has been reduced to a
hydr oxyl group. 8. The conposition of claim5, wherein
5. THelwnipasition 8 &al efelands fi rto mdohpriging W omnsiditive Bglealel dlom the

group consisting of organic acids, polyhydroxy compounds and bases.

Clai

6. The composition of claim 5, wherein the organic acid is of formula R'-COOH, wherein R’
can be hydrogen, C.4z-alkyl, C,.q4-alkenyl or aryl, whereby C,.15-alkyl and C,.¢4-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, C4.4-alkyl, C4.4-alkoxy, di(Cs4-alkyl)amino

and/or aryl.

7. The composition of claim 5, wherein the polyhydroxy compound is selected from the group
consisting of carbohydrates and derivatives thereof wherein the carbonyl group has been

reduced to a hydroxyl group.

8. The composition of claim 5, wherein the base is selected from the group consisting alkali

metal, earth alkaline metal and ammonium hydroxides and carbonates and amines of the



netal, earth al kaline netal and anmoni um hydr oxi des

and carbonates and am nes of thefornula (R2ZR3R4) N,
woberei2s7R2, R3 and R4 can be the same or di f f BCERP20861654299

can be hydrogen, d -b-alkyl or aryl, or wherein R2 can

be hydrogen, d -b-alkyl or _asyl and R3 and R4 can

together with the nitrogen to which they are attached

forma 5- or 6 rrerrbered cyclic ring, wher eby

formws\‘(% @%%L@Eg%r? 3mad % ca%ﬁ)g tE‘Bﬁﬁ'{S‘ 2 %%ﬁép‘%’% af tﬁ%ﬂ?%

hydrodesr, € glaktﬂlearaqmdrlvw@reus Réraa@blawmga«tlcq s&lkydor aryl and R® and R

can GRebEHE (% EBRR L Bhish o G FRGIPBA Srdt Gnembered cyclc

ring, QOBTEDYIT qiaskydamidaryLiffa g beeionbdart gol b stithied adiei Hydreyl & amino.
an organic acid. 11. The conposition of claim?9,
wherei n the oxygen containing transition netal
9. ThessppoBidoh 8f @ainab ke dreifBfichddiieasah yagatoeadid or a polyhydroxy
-tungstate, and the additive is a pol yhydroxy
ound. 12. The conposition of claimb5, wherein the
additive is a base. 13. The conposition of claim12,

10. T@%%ﬁ%{ﬁ)ﬁﬁi |?r§ofo(ﬁ%gh§1 %g%?%cp gé@?@nﬁéﬁﬁ%q@ﬂngﬁigrh metal compound is
ammoniipodimiclydtatefandltiee stditivenban @rganidcidrol ar rati o of of

base/ oxygen containing transition netal conpound is at

least 7:1 . 15. The conposition of any of clainms 1 to
11. Thé conippsitich Bicl@ims® wheveli ﬂfe@qbeltbb@]t@ihinwaﬁaﬁéldbﬁ pets abin@ound is

an alfal 2T opsPYERalg 2Bl T RRarCa B b Yoy Sfgound.

conposition of any of clainms 1 to 16 conpr|5|ng 10 to

5% b ight of the aqu sedslvent based on the
12. 1\?\1/‘5 mﬁorgﬂéd?'g‘t%lw%&%ﬂﬁﬁ qbdﬁwe 'S.L% 3%%he conposition
of any of claiml1l to 17 conprising 10 to 50% by wei ght
f the o con |n|n ransition, meta
13. Q5 cRmPBRIPRE METGHe "GP eI e DR SOHAEoR (PG oe g gompound is
ammonipoSdtarholigbddte.any of cI aimse 5 to 18 conprising 10 to
50% by wei ght of the additive based on the wei ght of
the total conposition. 20. The conposition of any of
14. Toleabnpodifiort of d&rm@mpfeiré!h g rhblat eati8 @Yoltyaserixgidn edntdihiag
{ ter oﬂuble or | 9 spersabl e pol yneric bi nder
ran QQWSWW@“V\%?S teacﬁt the total conposition. 2 1. The
conp05|t|on of any of clainms 16 to 20 conprising O to

0 .
15. T%g é)o 0S |I n?/fof% a?rlné 1 ?on% comprising also a water-soluble or water-

com

dispersable polymeric binder.

16. The composition of any of claims 1 to 15 comprising also additional components.

17. The composition of any of claims 1 to 16 comprising 10 to 95% by weight of the aqueous-

based solvent based on the weight of the total composition.

18. The composition of any of claim 1 to 17 comprising 10 to 50% by weight of the oxygen

containing transition metal compound based on the weight of the total composition.



conmponents based on the wei ght of the total
conposition. 22. A process for preparing the

wa@ewposists on of any of clains 1 to 2 1 conpri SPEIEP2006/064299
m Xi ng an aqueous- based sol vent with an oxygen
contai ning transition netal.gganpound. 23. A substrate
coated with the conposition of any of clains 1 to 2 1.
24. A process for preparing a coated substrate

o risi coat i a substrate w.th e 0S|, of .
19. ThRREworigh ety dfaeng 8 1588 Sopibia 1l R BY Spia REing acaive
based®hkiee walghsbfthé eotal@apipositiog the steps of i) coating a

substrate with the conposition of any of clains 1 to 2

1, and ii) exposing those parts of the coated

20. T&Bbﬁtﬁp@kl&on wheetyeof 2lairs Kb Rg19 sompﬁﬁrgdewlto 80% Bn W;e@ht bfithe water-
I ener 0 cl
solugeor alsr SRReRARe SRl i REbgssson e Mo of GR el Gpositon.
m crowave irradiation. 27. The process of claim 26,
adi ati.on

21. T o PAE oL B AV L HIa S Y6 1) e & i Kisy By eaight phadstonal

compdhenris.based on the weight of the total composition.

22. A process for preparing the composition of any of claims 1 to 21 comprising mixing an

aqueous-based solvent with an oxygen containing transition metal compound.
23. A substrate coated with the composition of any of claims 1 to 21.

24. A process for preparing a coated substrate comprising coating a substrate with the

composition of any of claims 1 to 21.
25. A process for preparing a marked substrate comprising the steps of i) coating a substrate
with the composition of any of claims 1 to 21, and ii} exposing those parts of the coated

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

26. The process of claim 25, wherein the energy is heat or UV, IR, visible or microwave

irradiation.
27. The process of claim 26, wherein the energy is IR irradiation.

28. A marked substrate obtainable by the process of any of claim 25 to 27.



