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~Ahe inventiobn Télatés to a method of marking a s Ject by

- Teans of a laser |ight beam said surface being ayer of a
S

m-xt ure whi ?Ehf?mses at least a binder gnd a dye pr ecur af t
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i ght beam so t t he t hgﬁnlrradlated -
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for marking ObjECtS which are at |east locally provided with a

i ght-sensitive | ayer which consists of the above-nentioned m xture. The
term"marking" is to be. understood to nean herein: the provision of
characters such as letters, nunbers, synbols, figures, decorations and the
| i ke. The objects may be made of, for exanple netal, glass or synthetic
resin. Exanples of synthetic resin objects are: housings for donestic
appl i ances and products for personal care such -as shavers. Such hou5|ngs

are marked, inter aliTthe mvmuql:e}w toadnethed of magking @ Wd’@@"vﬁ ¢t b¥g0s
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| ocally heatin Id | ayer for _exanple, a |aser a coloured I mage is
f ormed |r§ sef 'B'% ﬁ@ fy\é t‘w te'l\ e ndvant age of the known nethod is

that only the CO”DOUHT'ﬁe WatHod ihSRE6rdihéd withi the TvEnfvY BRE BE luséd fitl Rarked be

d as dye precursors. According to said Patent docupent, fluoranes and
fTuorenes’ aotjestsiwhich arepatdeast y pravided with a dight-seasitiye Jayes whigh ﬁaﬂfgﬂé of
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made. A fur di sadvantage i s that sai d dyes can only be forned in a
thermal 10 othedike. The.objects\ppay be made of, for example metal, glass or synthetic resin.

Examples of synthetic resin objects are: housings for domestic appliances and products

for personal care such as shavers. Such housings are marked, inter alia, with a type
code and are often provided with logos and coloured d_ecorations in the form of lines
and areas. '

15 Such a method is known from United States Patent document US-A-
4,742,042. In the known method a layer of a mixture consisting of a dye precursor,

® bis(3-allyl-4-hydroxyphenyl)sulphone as the developer, a heat-sensitive substance (heat
sensitizer) and a binder are provided ona support By locally heating said layer with,
for example, a laser a coloured i 1mage is formed in said layer.

20 A disadvantage of the known method is that only the compounds which
react with said hydroxyphenyl coupler can be used as dye precursors. Accordmg to said
Patent document, fluoranes and fluorenes are suitable precursors. The colour of the
dyes formed ranges from blue to green. To obtain a mixed colour a second leuco dye
must be added to the mixture. In said United States Patent document no description is

25 given of how other colours, such as violet, yellow and orange must be made. A further

- -, disadvantage is that said dyes can only be formed in a thermal process, i.e. using
infrared radiation, and not in a photochemical process using ultraviolet radiation. A still
further disadvantage is that the layer in which the dye is formed must be provided with
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al kyl sul phonyl"hydrazone, is used as the precursor.” Suitable aryl groups
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heterocyclic ring system and R, and Rz represent a separable group, such as a hydrogen

20 atom. In this method, ‘hydrazone is activated by oxidation. For example, a Fe(IIl)-salt is
used as the oxidation agent.
. In accordance with the invention, said azo-dyes can be formed ir situ in a
| thermal process by exposure to IR light if a heterocyclic hydrazone compound

comprising two sulphonyl substituents R; and R;, for example a bis-

25 arylsulphonythydrazone, a bis-alkylsulphonylhydrazone or an aryl,
alkylsulphonylhydrazone, is used as the precursor. Suitable aryl groups are, for |
example, phenyl; tolyl, naphtyl and anthryl. Suitable alkyl groups are for example C-
C,o alkyl groups which may or may not be cyclic. Suitable aromatic sulphonyl
substituents are, for example, the phenylsulphonyl group and the tosyl grcup -

30 S0,.C¢Hs and -SO,.C¢H,.CH,, respectively). Suitable alkylsulphonyl substituents are, "
for example, the heptylsulphonyl group and the octylsulphonyl group. Due to the
presence of these long alkyl groups, the solubility of the precursor in the binders

hereinafter specified is enhanced. This is an important factor'in the formation of
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or an al kyl3B)r oup, for exarrpl e a net hyI group) active methyl ene corrpounds,
such as malonitrile la X1 zolinesg (fornula Xl rein
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Flgure 2, wherein Rj is an alkyl gmup or aryl group, for example a methyl group or
-20 phenyl group, and R, is a H-atom or an alkyl group or aryl group), anilines (formula
XII, wherein R, and Rq are a H-atom or an alkyl group, for example a methyl group),
. active methylene compounds, such as malonitrile (formula XIII) and pyrazolines
(formula XI, wherein Rg and R¢ are an alkyl group or aryl group, for example, a

" methyl group or phenyl group) and phenols, such as phenol, 2-naphtol and naphtol-AS

25 (formula XIV). For the coupler use is preferably made of indoles (X) bei:ause of the .
higher resistance to light of the dyes formed when they are used in combination with the
hereinafter specified binders. _

'All colours of the visible spectrum (violét, blue, green, yellow, orange,
red) can be obtained by varyiﬁg the heterocyclic ring system A and the coupler.

30 The mixture of the precursor, the coupler and a binder is provided in the |
form of a layer on the surface to be marked of the object. This coating process can be
carried out by spraying or spin coating said mixture in a solvent. Suitable binders are 1-
é'omponent lacQuers and 2-component lacquers, such as epoxies, polyurethanes and
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4, 4" -di chlmampiaixghhengmanwdrom anexcﬁmdrdmbhnﬂn@bmbodmentfthasno@emde of
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above- ment difluerbbienzophienore: ICube MRnade pRIUA-light)fthe bmissidreonsaid Isensitizer causes e
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Another embodiment of the method in accordance with the invention is
20 characterized in that UV-laser light and a heterocyclic mono-sulphonylhydrazone are
used. In this case, R, in the above-mentioned formula A >C=N-NR,R,; of the
$ - heterocyclic hydrazone represents an aromatic or alkylsulphonyl substituent and R,
- represents a H-atom. For the arylsulphonyl substituent or alkylsulphonyl substituent R,
use can be made of the above-mentioned groups. In this'embodiment, the layer also
25 comprises a compound which acts as a sensitizer as a result of exposure to UV-light,
said compound being, for example benzophenone, 4,4’-dichlorobenzophenone and 4,4’
difluorobenzophenone, and the azo-dye is formed in a photochemical process.
For the heterocyclic ring system A of the mono-sulphonylhydrazone use
can _be made of the above-mentioned ring systems of Figure 1. Mono-arylsulphonyl-
30 hydrazones which can suitably be used as the precursor in accordance with the invention
are, for exar_nple, mono-tosylhydrazone of 3-méthylbenzothiazole (see Figure 4A) and
mono-tosylhydrazone of 4,5-tetramethylene-3-methylthiazole (see Figure 3B; 4,5- |
' tetl'il'meth'ylene-3-mel;hylthiazolone-(2)-[m-p-toluenes_ulphonylhydrazcme]).



B R crr] use can be nade of the above In this

'*', the layer also conprises a conpound sensitizer:

_-‘sult of exposure to UV-light, said gonpou ng%
¥Ophenone, %ﬁ 4'466i chl or obenzophenone and 4, 4' - d|f| uorobenzophe R4.19944
¥ azo- dye flormed I n a photochem cal process. For the
erocyclic ring sysifene hetetocyelic mono-sulphonplhydragonesage asedas terprscursetje

he above-nentioned r of , Fi no- aryl sul phonyl -
h’ydrazones Wmveﬂ?"gﬁ??d;%?@%%gﬂnggwdﬂs ?ﬁ{eg%%@eéﬁ/bsor I n accordance with
the invention are, fofpeemafidddn atBitdadceswith\the aneftowtan very suxtably be used for
3- et hyl benzot hi azoI e (see Fi gure 4A) and nono-tosyl hydrazone_of

4, 5- t et r amet hyl-ang-ynthetic yesit pradicts. Bycexposyfer to 1aser light, either UV-light or IR-

i ﬁ?LQVLf}gwm”@sw%%b%%%% i mankiie gl 6 BERTIY RBC B ragas)

the above- nentl@g,g SH SRURIre résistint Bl sndRoAmeal Rfluenest such as light and moistife,
met hod in ad¥r'fance W|th the invention can very suitably be used for

decorating agﬁhgtpmmmllaygrmdmemlm exposure to laser light, either

provi ded i n the | ayeriHerkRenieg wiife SEFRRY 4 Bty fgall by okt essibiary
envi ronnent al %ﬂ{h safn whight and noisture, so that a protective
| ayer can bE&M B#Heﬂ%%ﬂ % The invention will be explained in

greater ggtail by nedfigurefl dquasea:gal stucwil formulas of hatezadyalje ringrsysteimshof
Figure 1 shows: severaL Etruct for | as of het eéo %cl ic ri n%graég(fm; of
a h razoneaMd@FP’@aW chiAR 5P % 3§aaprﬁ?lg§?fr 5 the fgrmation t4Y6% of
azorayes, %xﬁ‘e%%&v?s k@@iﬁ sﬁ’ﬁ&tﬁfﬂ'foﬁﬂﬁl‘d? bf Eéﬁpléﬁrf&' 'tl?éfdi‘fnauan

couplers for the for I on of azo-dyes wth a hydrazone,
Fi gure 3A shpam-dyes vathr abydrazone, or mul a of bis- tosyl hydrazone of 3-
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Figure 4f5 Sn:@&@lﬂeﬁfotﬁﬁidletural formul a of nono-tosyl hydrazone of 3-

Figure 3B shows the structural formula of bis-tosylhydrazone of 4,5-
tetramethylene-3-methylthiazole,

~atom For the aryl sul phonyl subsﬁlggﬁgghasog ﬁésul phonyl

Figure 4A shows the stmctural formula of mono~tosy1hydrazone of 3-
methylbenzothxazole,
20 - Figure 4B shows the structural formula of mono—tosylhydrazone of 4,5-
tetramethylene-3-methylthlazole
! Figure 5 shows the equation of the reaction of monb—tosylhydrazone of
| 4,5-tetramethylene-3-methyithiazole and 2-phenylindole, resulting in the formation of a
 violet azo-dye (XX), | | |
25 Figure 6 shows the equation of the reaction of bis-tosylhydrazone of 4,5-
tetramethylene-3-methylthiazole and 2-phenylindole, resulting in the formation of a
violet azo-dye (XX), ' . |
Figure 7 shows the equation of the reaction of bis-tosylhydrazone of 4,5-
tetramethylene-3-methylthiazole and 3-methyl-l-phexiyl-z-pyrazoline-s-one, resulting in
the formation of an orange azo-dye (XXX),

Figure 8 shows the equatidn'of the reaction of bis-tosylhydrazone of 3-

30

methylbenzothiazole and 2-phenyhndole, resulting in the formation of a red azo-dye
(XL), |
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t et r amet hyl ene- 3- net hy thlazole and malonitrile, resulting in the formation
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The yield is - p-tol uenesul phonyl - hyl t hi osem car bazi de. Sai d
is suspended in water and the solid is ﬁltrated washed with ethanol and dried in
vacuum. The yield is 37 g of 1-p—toluenesulphonyM—methylthmsemmarbande. Said -
15 carbazide is refluxed with 19 g of 2-chlorocyclohexanone in 80 ml of ethanol for 3

hours. The precipitate is filtered and dried in vacuum. The yield is 11 g of the product

having the structural formula shown in Figure 4B.

A quantity of 2 g of the substance prepared in accordance with A (Figure
1 4B) is suspended in 10 ml of water. After the addition of 10 ml of 48% fluoroboric acid
and cooling with ice, 10 ml of 70% nitric acid is added drop-wise. After stirring for 1
hour, the red precipitate is filtered, washed with water and dried in vacuum. The yield
25 is 1.5 g of the fluoroborate salt of the compound shown in fig. 4B. A quantity of 1 g of
said salt and 0.42 g of sodium-p-toluenesulphinate are. stirred in 30 ml of acetonitrile for
12 hours. The resulting white precipitate is collected and dried in vacuum. The yield is
1 g of the product'havirllg the structural formula shown in Figure 3B. '

A quantity of 19 g of 3;m_ethyl-benzothiazolone-(Z)-hydrazone-
hydrochloride-hydrate is suspended in 150 mi of N-methylpyrrqlidone together with 1
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uantity of 19 of et hyl - b nzoth| azol,ane-
ﬂydroch%/orl de hgdr at i-"}ss PWPE@S 1an éﬁgwmﬁ lFlslt?sggWedrazone

t oget her wige -meth e described under B.
equi val ent of pt?%eethr%gﬁ%r%%y?' or| ge and 1 equival ent of ZnO After

stirrinpdfor 6 hours at 90[err]C, the mxture is poured in water and the
white precipitate is filtered-off. The nmaterial is purlfled by di ssol vi ng
mmmm

it.i'n_alco_ \ using it to precipitate with hydrochloric acid.
The yield is 12 g. nﬁi’%}‘ Gt7 . %fof%énd-ﬁﬁy 2&&6&@6?4@tetmmethylene-3-
3- et hyl benzot hi azol e ctural fornula: Fig hi s

conpound vvanethyldﬁamwas th&amatmgm&trmt\mdr foamuhl flgwﬂmydrmm@n& of 2-

4.5 tet ram%th]g%/)l'lfnr&%lesasn&xe eclaup{ér ?ZOlc?uraf Cr;nlulfa dFund 3 &) wherein R; = phenyl and

15 R, = H) and 4 equivalents of benzophenone are suspended in a solution of 15 wt. % of
polymethyl methaérylate in cyclohexanone. The mixture obtained is spin coated onto a
substrate of ABS (écrylonitrile butadiene styrene). After drying, a layer having a
thickness of 50 um is obtained. After irradiation with an excimer laser (wavelength 308
nm) a violet image is obtained in the exposed parts of the layer. The reaction equation

20 is shown in Figure 5, in which formula XX represents the structural formula of the

" violet azo-dye formed.

' A quantity of 4 wt.% of bis-tosylhydrazone of 4,5-tetramethylene-3-
25 methylthiazole as the precursor (structural formula: Figure 3B) and 1 equivalent of 2-
phenylindole as the coupler are suspended in a two-component polyurethane lacquer.
'The mixture obtained is spin coated onto a substrate of ABS and dried at 80°C. After
drying, a layer having a thickness of 50 um is obtained. After irradiation with a CO,
laser (wavelength 10.6 um; power 4 W/cm?) a violet image is obtained in the exposed
30 parts of the layer. The reaction equatidn is shown in Figure 6, in which formula XX
represeﬁts the structural formula of the violet azo-dye formed.

-Exemplary embodiment 3.




BT ient . A quant i t Yy QEnddh Has MenR%l&Ed

prmydr azone of 4, 5-tetranethyl ene-3- net t he
pr wnrSor (structural formula: Figure 4B), 4 eqU| MI mﬁ" phenyl i ndol e
as the coupl er (st tural formula: Fi gure 2 (X),

14.464) B P I
R err] H pHN 14 |vaI ents of benzophen ne are suspended in a solu

of 15wt % of polyrre rteth te.i.n | o exanoe

obtained is spin coat gt}%s% %ft@sﬁ?%' WEFﬁ on?%‘ﬁﬁ#ﬁﬁ‘?ene
styrene). Af r‘F} rsé}a(‘étrﬂ&u?altfbhﬁﬁlﬁe ah@'l" éqlivaent ot‘ 3-
obt ai ned. Af%Er |rrad|at|o w th an exciner |aser wave ength 308 nm

violet i magmeﬂwldbphanyba-pymdlmeéxmmmpmupleoKstmwmhfm‘mula'hﬁlgu&%t(X@m

equation is shown jn Fi formul a esent

structural WE'F SSOT- Wﬁé’yg%q Bﬁ aF%F‘FFé’&“‘i% ’B<£ ’f"g di nent 2.

A quanti tgy réﬁﬁaq | affel tddSrita Adubd. ABS

met hyl t hi azg{,gﬁas t Mecu?g%?ﬁ%dgﬁlggt uralElsg m4co'_ia:, Frlkgure é%?e?rf and
equi val ent dﬁedat Bﬂ%@ymﬂeﬂdmng,saﬁa‘wrdmmga thickness efo3( gatiisi obtained. After

t wo- co one ac The ure obt.ai n coat ed
onto ams)ubst wﬂg &ﬁb MZ&% ewgpré am; power ‘QWFW%) %f&nﬁavi ng

a thickness; trb&fﬁ | ;

| aser (vvave rﬂ%éﬁ ‘{1"85‘@%?1 %ﬁ% g{r?{lgiérr??hg Vi f?ﬁaﬁg‘aﬁ g'fd'“]n n
obt ai ned i nFigme G i sdictp fortmula XXX eepresents thélstructuzalt foomulagofithecorange adoewn
in Figure 6, rt] whlch formula XX represents the structural formula of the
viol et abhb- QXFe ormede Exenpl ary - enbodi nent 3.

8 A quantlty of 4 wt. % of bis-tosyl hydrazone of

4, 5-’t etramet hyl ene-3- nmethylthiazole as the precursor (structural fornula:
Fi gure 3B) MMMM 3- net hyl - 1- phenyl - 2- pyrazol I ne-5-one as the

coupler (structural fornul g ure 2 (Xl), erein rr] = net
Rl err] = phenyl) are w&%&gm a%t‘bé)bléé‘hsﬂm;' he of 3-m thylbenzo%lazoaﬂas
the precursor (structural formula: Figure 3A) and 1 eqmvalent of 1-phenylindole as the

15 coupler are suspended in a two-component polyurethane lacquer. The mixture obtained
is spin coated onto a substrate of ABS and dried at 80°C. After drying, a Iéyer having a
thickness of 50 um is obtained. After irradiation with a C02 laser (wavélength 10.6
um; power 4 W/cmz) a red image is obtained in the exposed areas of the layer. The
reaction equation is shown in Figure 8, in which formula XL represents the structural

20 formula of the red azo-dye formed.

A quantity of 4 wt.% of bis-tosylhydrazone of 4,5-tetramethylene-3-
‘methylthiazole as the precursor (structural formula: Figure 3B) and 1 equivalent of
25 malonitrile as the coupler (sti'uctural formula: XIII in Figure 2) are sqspended in a two-
component polyurethane lacquer. The mixture obtainéd is spin coated -onto a substrate of
ABS and dried at 80°C. After drying, a layer having a tluckness of 50 um is obtained.
After irradiation with a CO,-laser (wavelength 10. 6 um; power 4 W/cmz) a yellow
image is obtained in the exposed areas of the layer. The reaction _equauon is shown in
30 Figure 9, in which formula L represents the structural formula of the yellow azo-dye
formed.

Ex m



L R * it " -

o -..~Cquer The i xture obtained is SE e’b cod substrate
. 'and dried at 80[err]C. After drying, a |ay |ckness of -
50 [err] mis obtained. After irradiation W|th a.: ﬁbquwbd»
10. 6 [err]mpnmvur%Wcrr[err]) a clear or nge |rrage 'S obta| ned i

exposed areas of the | ayer rea F

whi ch forrrul a XXX repﬁeﬁmPﬁé %’uef)g\ség %‘ﬁﬁ?"é‘% qﬁ'hfﬁge ?fb °ﬂ§8 dye
for ned. ggg} 'Breéurdor (structural formula: Figiite3B) tand o euivdlentI6fos-
bi s-tosyl hy one of 3- rret hyI benzothl azol e as the, precursor (structural

formul a: Fi disthylamjnoaeetoanilidg, s, theosqupler a:eﬁmdﬂmba &wersompenens polpirethane

suspended | elal :
spi n coat ed%ﬂ?%rm?hgu:ﬁrg@&ﬁ%wwgﬁ ?sgt&[}tﬁ?eﬁer d Q}l g"eg%yer
havi ng a § hiagiepeegin FI aﬂsydrerawing a thiclhiess bedo ;ﬁﬁﬁsbbmmdwmwm with a

CJerr] laser (wavelength 10.6 [err]m -powe z&ch{err]) aredimge is
obt ai ned i nCOpdassrjya eleag@aLO éfummwery%w/qmé arlige image isehtainedhin theshown

in Figure 8 XL represents the structural fornula of the
red azo- dyquoEx enp ary enbodi ment 5. A quantity of 4
W . % of bis-tosyl hydThe enethedf infadzotdinté Wthhthediventionrénhables abo-dyed 6f asy t he

precursor (structural fornula: Figure 3B) and 1 equivalent of malonitrile
‘as the coupfelour tn be fermed) inf gimple, manner by meany of an IR-lases ord¥dasasd Annobiect

ont o & <lbe Pt it B Bee 14 HRgurslf Ralf 4 cothlr ViRt shel WD ™, 21 g

a t hi cknessd&joratidnls 2nd] dnara%tabfcﬂu Bedorméd By itridiadon WidNIRMdser Rgliest-Uosiaser
(wavel ength 10.6 [err]m power 4 Wcnjerr]) a yellow inmage is obtained in

t he exposedligteas of the |ayer. The reaction equation is shown in Figure 9,
in which fornula L represents the structural fornmula of the yell ow azo-dye
f or med. Exenpl ary enbodi nent 6. ‘

' A quantity of 0.7 wt.% of bis-tosylhydrazone of 4,5-tetramethylene-3-

nmethylthiazole as the precursor (structural formula: Figure 3B), 4-equivalents of 2-
phenylindole as the coupler (structural formula: Figure 2 (X), where R, = phenyl and |
R, = H) and 4 equivalents of p-nitrobenzoic acid are suspended in a solution of 15 |
wt.% polymethyl methacrylate in cyclohexanone. The mixture obtained is spin coated
onto a substrate of ABS (acrylonitrile butadiene styrene). After drying, a layer having a
thickness of 50 um is obtained. After irradiation with a Co,-laser (Wavelength 10.6 ym)
a violet image is obtained in the exposed areas of the layer The reaction equation is |
shown in Figure 6, in which formula XX represents the structural formula of the violet
azo-dye formed. Dye to the acid medium of the layer, the colour strength is higher than
it would be in the absence of p-nitrobenzoic acid.

A quantity of 0.7 wt. % of tosyl-octylsulphony! hydrazone of 4,5-
tetramethylene-3-methylthiazole as the precursor (structural formula: Figure 10 (LX), 4
equivalents of 2-phenylindole as the couplér (structural formula: Figure 2 (X), wherein
R; = phenyl and R, = H) and 4 equivalents of p-nitrobenzoic acid are suspended in a
solution of 15 wt.% polymethyl methacrylate in cyclohexanone. The mixture obtained is
spin coated onto a substrate of ABS (acrylonitrile Ibutadiene styrene). After drying, a




A qu : ®of 4 wt. %of bi s-tosyl hydr azone' df 4, 5-t et ramet hyl ene- 3- ' m

‘met hyli#™1 azol e as the precursor (structural forHiiSheet Yedand 1 |
equi Vil ent of 3- " diethylam noacetoanilide as-th uspended in
a two-conponent pol yurethane |acquer. The m xtu iiHl spi n coat ed

onto a subsPHM M4.466ABS and dried at 80[erl0]C. After drying, a |a}®04.1994
havi ng a thickness of 50 [err]mis obtained. After irradiation with a

CO err] | aslayer( having anbyicknes® of S0eum]isnobtained: AdftedVirmafliation Wwith »ICGog-lasenge i s
obtained in the e d areas  of, the. ayer. ., - Th hod |
_accolr d_ancle Wat"ﬁlef‘ﬁépﬁﬁgéﬁ‘a %Hls%?fa}m%s ‘%Qg@msmdhe srposed agsas 9%&[;% _)ﬁe&rJﬁg"d
in asinpl %éaiaﬁeé%tﬁﬁoﬁ%afmﬂ{ i Rigue '16,SF{ wﬁfch%htlﬁfiefﬁ( ég&@m@ e Studterl ed
with a mxture of precursor and a coupler 1n a binder, ter I C

decor at i onsfosmulacéfathe oticlesazoadyerforiednBy vistue of ¢hi presencevafithe oSyl gsaup, [theht
or UV-| aser l ' [

i, ght . Exenpl ary, e dijrent 7, _ ., A quantity of
0! 7wt 56 cPIY; of P yeiussss fa The IRABE piad) it RObRYGesy sesulting. {n 5 HDRT BHALIS
t he precur Wl&éﬂ&gaﬂlen L hgure 3B), 4-equival ents of 2-
phenyl i ndoIscgﬁ'n:f‘slé%E e coup e? sstirtz’lgf@?%#'for mula: Figure 2 (X), where R3 =
phenyl and Teesubktitutibn Df dndarghigroupl fontire odtylgroup) abémexemplary embodiment 7,
suspended in a solution of 15 wt . % pol ynethyl nethacrylate in '
cycl ohexandsasrallyresylts: inamors Hrhidy scatesinglay@at ed onto a substrate of ABS
(acrylonitrile butadiene styrene). After drying, a |ayer having a thickness
of 50 [err]mis obtained. After irradiation with a Co2-|aser (wavel ength
10.6 [err]m a violet image is obtained in the exposed areas of the |ayer.
The reaction equation is shown in Figure 6, in which fornmula XX represents
the structural fornula of the violet azo-dye formed. Dye to the acid nmedium
of the layer, the colour strength is higher than it would be in the absence
of p-nitrobenzoic acid. Exenpl ary . enbodi nent 8. , : A quantity
of 0.7 wt. % of tosyl-octylsul phonyl hydrazone of 4, 5- .
t etramet hyl ene- 3-net hyl t hi azol e as the precursor (structural formula:
Figure 10 (LX), 4 equivalents of 2-phenylindole as the coupler (structural
formula: Figure 2 (X), wherein R err]= phenyl and Rerr] = H and 4
equi val ents of p-nitrobenzoic acid are suspended in a solution of 15 wt. %
pol ymet hyl met hacrylate in cycl ohexanone. The m xture obtained is spin
coated onto a substrate of ABS (acrylonitrile butadiene styrene). After
drying, a .



10 - !yer havi ng a thickness of 50 [err]mis obtained. After |rrad| ati on
wiith a Co2-1aser (wavelength 10.6 [err]m a vi oTtesSheevHGBebSR Qlée@' ned in the

exposed areas’ of the | ayer. The reaction equatiof |gure 10, in
whi ch’ for \)'?N resents the structural forrr_u g’lm % :
fornmed. By tue of the presence of the octyl |I|ty 0 ?te

precursor | bi nder used is enhanced, resultrng |n a l-ayer which is
conpletelygﬂ#%ﬂgﬁarent-after it has dried. The substitution of an aryl
group for the octyl group, as in exenplary enbodLnEﬂL‘ZTMQEQQLQLLX~resuIts
in a nore turbid, scattering |ayer.

(4

11~ CLAI MS: 1. A met hod of marki ng” mm,muﬁmwj ect
by nmeans of a laser |ight beam said surface being yer of a

m xture which conprises at |east a binder and a dye precursor *after which
the layer is irradiated in accordance with the desired marking by the |aser
i ght beam so that the precursor is converted to a dye in the irradiated

areas of tHe |ayer, cAanetbod:pfmlqng a ﬁaface Qfeﬁ!b@bje(;t(hyi megns ofd lasenlightazone

i's used as,the cursor,and in : conpo conpr.i si n

nct i ve. hyPEUEn SR SHFEEE bRBE chiteh ot ayes WHith e oL ikt

that an az@iflép ahd af e PrecitSor, fatefWhich the layer is irradiated in accordance with the
desired marking by the laser light beam, so that the precursor is converted to a dye in

5 the irradiated areas of the layer, characterized in that a heterocyclic sulphonylhydrazone
is used as the precursor and it_l that an organic compound comprising_ an active hydrogen
atom as the coupler is also added to the mixture and in that an azo-dye is formed as the

dye.

2. A method as claimed in Claim 1, characterized in that a bis-
10 sulphonylhydrazone is used. . :

3. A method as claimed in Claim 2, characterized in that the bis-

sulphonylhydrazone used is bis-tosylhydrazone of 3- memylbenzothlazole or of 4,5-
tetramethylene-3-methyithiazole.

4, A method as claimed m Claim 2 or 3, characterized in that infrared laser
15 light is used. _ '
5. " A method as claimed in Claim 2 or 3, characterized in that ultraviolet

laser light is used and in that also benzophenone, 4 ,4’~dichlorobenzophenone or 4,4’-

dlﬂuorobenzophenone is added to the layer

6. A method as claimed in Claim 1, characterized in that ultraviolet laser
20 light and a mono-sulphonylhydrazone are used and in that also benzophenone, 4,4’-

dichlorobenzophenone or 4,4’-difluorobenzophenone is added to the layer.

7. A method as claimed in Claim 6, characterized in that mono-

tosylhydrazone of 3-methylbenzothiazole or of 4 S-tetramethylene-B-methylthxazole is

used as the mono-sulphonylhydrazone. '

S 8 A method as claimed in any one of the preceding Claims, characterized in
that a polymer is used as the binder.
9. ~ A method as claimed in any one of the precedmg Claims, charactenzed in

that an indole, aniline, phenol or an active methylene compound is used as the coupler.



2. ! A method as clainmed in Claima1l, c'haractérizedinthat a bis-

sulphonylhydrazone is used. 3. A nethod as clainmed in Caim 2,
¢haracterized in that the bis- sul phonyl hydrazone used is

bi s-tosyl h of 3-methyl benzot hi azolye or of 4,5- 19.04.1994
tetranethy?ghgfggﬁgthylth|azole 4. e A nethod as clai ned ?n Caim

2 or 3, characterized in_ that r red | aser A
net hod as &-ai med in C‘Pﬁqlﬂﬁifs(?, é‘h&%ef‘% %ﬁe%me‘:h{ig %l“}s?é:\l}mf:eg |aser
light is ug pﬂ@na,hﬂlkgggsa%ggobenzophenone 4, 4" - di chl or obenzophenone or
4, 4" - d|fluorobenzophenone is added to the- Iayer 6. A net hod as
cl ai med i nsy@thetie resinchar acteri zed in that ultraviolet |aser light and a
nono- sul phonyl hydrazone are used and in that al so benzophenone, 4,4'-

di chl or obenzophenone or 4, 4'-difl uorobenzophenone is added to the |ayer. 7.
A method as clainmed in Claimé6, characterized in that nono- tosyl hydrazone
of 3-net hyl benzot hi azol e or of 4,5-tetranet hyl ene-3-nethylthiazole is used

as t he nono-sul phonyl hydrazone. 8. : A nmethod as clainmed in any one
of the preceding Cains, characterized in that a polynmer is used as the
bi nder. 9. A nmethod as clainmed in any one of the preceding

Cl ainms, characterized in that an indole, aniline, phenol or an active
et hyl ene conpound is used as the coupler. '
12 10. A nmethod as claimed in any one of the preceding d ains,
characterized in that the object used is nade of synthetic resin.
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