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Description

FIELD OF THE INVENTION

This invention relates to methods of thermal transfer imaging in which a donor element comprising a colourant and
an infrared (IR) absorber is assembled in face-to-face contact with a receptor element and the assembly exposed
imagewise to IR radiation to effect transfer of colourant from the donor to the receptor.

BACKGROUND TO THE INVENTION

There is growing interest in the generation of colour images via thermal transfer, and in particular via thermal trans-
fer that is mediated by IR radiation. In such a system, a donor sheet comprising a layer of colourant and an IR absorber
is placed in contact with a receptor and the assembly exposed to a pattern of IR radiation, normally from a scanning
laser source. The radiation is absorbed by the IR absorber, causing a rapid build-up of heat in the exposed areas of the
donor which in turn causes transfer of colourant from those areas to the receptor. By repeating the process with one or
more different coloured donors, a multi-colour image can be assembled on a common receptor. The system is particu-
larly suited to the colour proofing industry, where colour separation information is routinely generated and stored elec-
tronically and the ability to convert such data into hardcopy via digital address of "dry" media is seen as a great
advantage.

The heat generated in the donor element may cause colourant transfer by a variety of mechanisms. For example,
there may be a rapid build up of pressure as a result of decomposition of binders or other ingredients to gaseous prod-
ucts, causing physical propulsion of colourant material to the receptor ("ablation transfer"), as disclosed in U.S.
5,171,650 and WO90/12342. Alternatively, the colourant and associated binder materials may transfer in a molten state
("melt-stick transfer”), as disclosed in JP63-319192. Both of these mechanisms produce mass transfer, i.e. there is
essentially 0% or 100% transfer of colourant depending on whether the applied energy exceeds a certain threshold. Dif-
fusion or sublimation transfer involves a different mechanism in which a colourant is diffused (or sublimed) to the recep-
tor without co-transfer of binder. This process enables the amount of colourant transferred to vary continuously with the
input energy. Examples of this process are disclosed in U.S. 5,126,760 and numerous other patents.

A problem common to all these imaging methods is that of transfer of some or all of the IR absorber along with the
colourant. Unless the IR absorber is completely colourless, the final image is contaminated and not a true colour repro-
duction, and hence unacceptable for high quality proofing purposes. Attempts have been made to minimise co-transfer
by placing the IR absorber in a layer separate from the colourant (which may affect the sensitivity) and to find IR absorb-
ers with minimal visible absorption, see, for example, EP O157568. In practice, however, there is always some residual
absorption, which has limited the usefulness of the technology.

U.S. 5,219,703 discloses laser-induced thermal dye transfer using heat transferable dyes, bleachable and heat
transferable near-infrared absorbing sensitisers, acid photogenerating compounds and optional near-ultraviolet absorb-
ing sensitisers. The combination of the near-infrared absorbing sensitiser and acid photogenerating compounds effects
transfer of the heat transferable dyes and bleaching of the near-infrared absorbing sensitiser to eliminate unwanted vis-
ible light absorption. The acid photogenerating compound may be present in either the dye donor or dye receiver ele-
ment. If the acid photogenerator is in the dye donor, bleaching will occur upon initial exposure of the dye donor to near-
infrared or near-ultraviolet radiation. If present in the dye receiver element, bleaching will occur upon subsequent expo-
sure of the dye receiver to near-infrared or near-uliraviolet radiation.

EP-0563886-A discloses a dye donor element for laser-induced thermal dye transfer comprising a support having
thereon a dye layer comprising an image dye in a polymeric binder and an infrared absorbing dye associated therewith,
the layer having a non-volatile tertiary amine associated therewith which will react with any acid generated by decom-
position of the infrared absorbing dye when subjected to high laser power.

It has now been found that the use of thermal bleaching agents with bleachable IR absorbers provides an effective
system for reducing residual absorption for IR absorber in a thermal transfer imaging process.

Therefore according to the present invention there is provided a method of forming a colour image comprising the
steps of:

(i) assembling in face-to-face contact a) a colourant donor element comprising a thermally transferable colourant
and an infrared absorber and b) a receptor element;

(ii) subjecting the assembly to image-wise exposure to infrared radiation whereby said radiation is absorbed by the
infrared absorber, causing localised heating in the donor element and transfer of colourant to the receptor;

(iii) separating the donor element from the image bearing receptor;

(iv) optionally repeating steps (i) to (i) one or more times using donor elements comprising different colourants and
the same receptor in order to form a multicolour image;
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in which a thermal bleaching agent capable of bleaching the infrared absorber is present in one or both of the
donor and receptor elements, or is brought into contact with the transferred image in a subsequent step.

The term "thermal bleaching agent” used herein refers to bleaching agents which do not require exposure to light
to become active but will bleach dyes at ambient or elevated temperatures.

The term "bleaching” means a substantial reduction in absorption(s) giving rise to colour visible to the human eye,
regardless of how this is achieved. For example, there may be an overall reduction in the intensity of the absorption, or
it may be shifted to non-interfering wavelengths, or a change in shape of the absorption band (a narrowing) may be suf-
ficient to render the IR absorber colourless.

Preferably the thermal bleaching agent is present in a receptor layer on the surface of the receptor element, or in
the donor element, but it is also possible to deposit the thermal bleaching agent on the transferred image by appropriate
means in an additional step subsequent to step (iii) or step (iv). In a further embodiment, the image residing on the
receptor element after step (iii) or step (iv) may be further transferred to a second receptor which comprises a layer con-
taining a thermal bleaching agent.

Thermal bleaching of IR dyes is known in fields unrelated to that of thermal transfer imaging, notably in antihalation
layers of IR-sensitive photothermographic media, as described, for example, in U.S. 5,135,842 and U.S. Patent Appli-
cation Serial No. 07/993650, filed 21st December, 1992. U.S. Patent Application Serial No. 07/993642, filed 21st
December, 1992 discloses thermal carbanion generating agents for use in such systems. Also, various patents disclose
IR dye-bleach systems for optical data storage, e.g., U.S. 5,166,041 and U.S. 5,185,233, and Japanese Patent Appli-
cation 05-024342 discloses laser addressed recording materials involving an amine dye-bleach step subsequent to the
laser exposure, but colourant transfer is not involved.

The IR absorber should have the properties normally required for use in thermal transfer media, i.e., strong absorp-
tion in the desired region (normally in the range 650 to 1200 nm), ability to be incorporated in a uniform layer in the
donor (with or without other ingredients), stability to normal conditions of heat, light, humidity etc., yet should be rapidly
and irreversibly bleached by the action of the bleaching agent.

Likewise, the bleaching agent should be compatible with the resins commonly used in donor and receptor elements
for thermal colourant transfer, should be stable under normal conditions of temperature, light and humidity, and must
not give rise to any visible colouration of the receptor, yet it should, when required, react rapidly and irreversibly with the
IR absorber to cause bleaching of the latter.

A variety of IR absorber/bleaching agent combinations are possible. For example, U.S. 5,185,233, discloses the
bleaching of IR dyes by free radicals released by thermal decomposition of species such as azo compounds, diacyl per-
oxides, dialkyl peroxides, hydroperoxides, carbonyl compounds, halogen compounds, organometallic compounds and
persulphates. Hence one or more of these species may be incorporated in the receptor layer or in the donor as the ther-
mal bleaching agent.

The preferred bleaching method for use in this invention is bleaching by nucleophiles, such as, amines and carban-
ions. A large number of dyes of different structural types are known to be bleached by amines, see for example, EP
0518470. Dyes known in the art to be amine-bleachable include triarylmethane, styryl, benzylidene, indophenal,
polymethine, merocyanine and azine dyes, hence IR-absorbing members of these classes are potentially suitable for
use in the invention. Not all members of the above classes are necessarily amine-bleachable, but the suitability of a par-
ticular dye may be assessed by treating a solution of the dye in question with at least an equivalent quantity of an amine
and recording any change in the absorption spectrum, after warming the mixture if necessary.

A preferred class of IR absorbing dyes that is known to be bleachable by nucleophiles are the tetraarylpolymethine
(TAPM) dyes. These generally absorb in the 700 to 900 nm region, making them suitable for diode laser address. JP63-
319191, JP63-319192 and U.S. 4,950,639 disclose their use as absorbers in laser addressed thermal transfer media.
However, none of these references addresses the problem of co-transfer of these dyes with the colourant which gives
a blue cast to the transferred image because the TAPM dyes generally have absorption peaks which tail into the red
region of the spectrum.

The general formula for TAPM dyes is disclosed in U.S. 5,125,842. Dyes of this class have been shown to be
bleachable by free amines (EP 05118470), thermally-generated amines (U.S. 5,135,842) and thermally-generated car-
banions (U.S. Serial No. 07/993650).

A preferred dye of this class is Dye I:-
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Dye | has the unexpected property of partially autobleaching during the imaging process, so that the bleaching
process requires lower concentrations of bleaching agent and/or shorter reaction times. Another class of dye found to
be susceptible to nucleophilic bleaching is that of the diamine dication dyes, disclosed for example in W0O90/012342
and JP51-88016, an example of which is commercially available under the trade name CYASORB IR165 (American
Cyanamid). Although these dyes show peak absorptions at relatively long wavelengths (ca. 1050 nm, suitable for YAG
laser address), the absorption band is broad and tails into the red region. This unwanted absorption may be bleached
in the manner described for the TAPM dyes, but in some cases a new absorption appears at around 450nm, which
restricts the usefulness unless further bleaching agents or optical brighteners are employed.

With regard to the construction of the donor elements, apart from the choice of IR absorber the only constraint is
that the colourant should be substantially inert towards the bleaching agent. Within these constraints, any of the donor
element constructions known in the art of laser thermal transfer imaging may be used. Thus, the donor may be adapted
for sublimation transfer, ablation transfer or melt-stick transfer. Typically, the donor element comprises a substrate (such
as polyester sheet), a layer of colourant and the IR absorber, which may be in the same layer as the colourant, in a sep-
arate layer, or both. Other layers may be present, such as dynamic release layers as disclosed in U.S. 5,171,650. Alter-
natively, the donor may be self-sustaining, as taught in EP 0491564. The colourant generally comprises one or more
dyes or pigments of the desired colour dissolved or dispersed in a binder, although binder-free colourant layers are also
possible, as disclosed in International Patent Application No. PCTGB92/01489. Preferably, the colourant comprises
dyes or pigments that reproduce the colours shown by standard printing ink references provided by the International
Prepress Proofing Association, known as SWOP colour references.

The preferred bleaching agents for use with the invention are amines and carbanions, and many types of dye are
known to be bleachable by such species. Therefore, colourant dyes, e.g., for sublimation transfer, must be chosen with
care and screened for possible interactions with the bleaching agent. For this reason, preferred donor elements com-
prise a colourant layer in the form of a dispersion of pigment particles in a binder as this greatly reduces the likelihood
of unwanted colourant bleaching. Particularly preferred donor elements are of the type disclosed in British Patent Appli-
cation No. 9225724 in which the colourant layer comprises a fluorocarbon compound in addition to pigment and binder.

In certain embodiments, the bleaching agent is incorporated in the donor element. In such situations it is vital that
the bleaching reaction does not occur prematurely, i.e., during coating or storage of the element and so such embodi-
ments preferably employ the bleaching agent in "masked” form, i.e., a compound that decomposes thermally to release
the active bleaching agent. Examples include the free-radical generators disclosed in U.S. 5,185,233 and thermal
amine and carbanion generators referred to previously. These include salts which decompose thermally to release
amines. Suitable examples include the salts of arylsulphonylacetic acids with amines such as guanidine, dicyclohexy-
lamine efc., as disclosed in U.S. 5,135,842. The preferred class of bleaching agent for incorporation in the donor are
quaternary ammonium phenylsulphonylacetates, such as tetramethylguanidinium nitrophenylsulphonylacetate, as dis-
closed in U.S. Serial No. 07/993642. These compounds are stable at room temperature, but decompose rapidly at ele-
vated temperatures to produce carbanionic species which react rapidly and irreversibly with dyes of the TAPM class to
give colourless products.

Masked bleaching agents can be coated in the same layer of the donor element as the IR absorber. If a "free”
bleaching agent is included in the donor, then it must be contained in a layer separate from that containing the IR
absorber, e.g., by adopting the technology described in EP 0518470.

Apart from the optional presence of the bleaching agent, the receptor elements used in the invention are entirely
conventional. The elements typically comprise a substrate, such as paper or plastic sheet, bearing one or more resin
coatings containing the thermal bleaching agent. The choice of the resin for the receptor layer e.g. in terms of Tg, sof-
tening point etc., may depend on the type of transfer involved (ablation, melt-stick or sublimation), but for use with the
preferred donor elements, Butvar B76 (Monsanto) and similar thermoplastic materials are highly suitable.

In the embodiments of the invention in which the bleaching agent is not present initially in the receptor, the receptor
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need not comprise a resin layer, e.g., plain paper may be used as the receptor.

The preferred bleaching agents are nucleophiles such as amines and carbanions. If a free amine is incorporated in
the receptor layer, it is preferably non-volatile. Suitable examples are disclosed in EP 0518470, e.g., diethylenete-
tramine, triethylenepentamine etc. Polymeric amines such as polyethyleneimine are also suitable. An alternative to the
use of free amines is the use of amine salts which decompose thermally to release amines. Suitable examples include
the salts of arylsulphonylacetic acids with amines such as guanidine, dicyclohexylamine etc. as disclosed in U.S.
5,135,842. The preferred class of bleaching agent for incorporation in the receptor layer are quaternary ammonium
phenylsulphonylacetates, such as tetramethylguanidinium nitrophenylsulphonylacetate, as described in U.S. Serial No.
07/993642. These compounds are stable at room temperature, but decompose rapidly at elevated temperatures to pro-
duce carbanionic species which react rapidly and irreversibly with dyes of the TAPM class to give colourless products.

The amount of bleaching agent employed may vary considerably, depending on the concentration and characteris-
tics of the IR absorber used, e.g. its propensity for co-transfer with the colourant, the intensity of its visible colouration
etc. Generally, loadings of from 1 to 10 wt% of the solids in the receptor layer are suitable, normally 3 to 5 wi%.

The procedure for imagewise transfer of colourant from donor to receptor is conventional. The two elements are
assembled in intimate face-to-face contact, e.g. by vacuum hold down or alternatively by means of the cylindrical lens
apparatus described in British Patent Application No. 9220271 and scanned by a suitable laser. The assembly may be
imaged by any of the commonly used lasers, depending on the absorber used, but address by near infrared emitting
lasers such as diode lasers and YAG lasers, is preferred. Any of the known scanning devices may be used, e.qg. flat-bed
scanners, external drum scanners or internal drum scanners. In these devices, the assembly to be imaged is secured
to the drum or bed, e.g., by vacuum hold-down, and the laser beam is focused to a spot, e.g., of about 20 um diameter
on the IR-absorbing layer of the donor. This spot is scanned over the entire area to be imaged while the laser output is
modulated in accordance with electronically stored image information. Two or more lasers may scan different areas of
the donor receptor assembly simultaneously, and if necessary, the output of two or more lasers may be combined opti-
cally into a single spot of higher intensity. Laser address is normally from the donor side, but may be from the receptor
side if the receptor is transparent to the laser radiation.

Peeling apart the donor and receptor reveals a monochrome image on the receptor that will in most cases be con-
taminated by co-transfer of the IR absorber. The process may be repeated one or more times using donor sheets of
different colours so as to build a multi-colour image on a common receptor. In the embodiments in which a bleaching
agent is present in the receptor layer, all that is required to produce a "clean” image is an overall heat treatment of the
image to activate or accelerate the bleach chemistry. In the embodiments in which the bleaching agent is present in the
donor, further thermal treatment may not be necessary.

In certain embodiments, the bleaching agent is present initially in neither the donor nor the receptor, and an addi-
tional step is required to bring it into contact with the contaminated image. Whilst this technique requires an extra step,
it does allow the use of an uncoated receptor, such as plain paper. Any suitable means may be employed to apply the
bleaching agent to the transferred image, but "wet" methods such as dipping, spraying etc. are not preferred. A suitable
dry method is thermal lamination and subsequent peeling of a separate donor sheet containing the thermal bleaching
agent. Any of the thermal bleaching agents described previously are suitable for use in this embodiment.

In some situations, the receptor to which the colourant image is initially transferred is not the final substrate on
which the image is viewed. For example, U.S. 5,126,760 discloses thermal transfer of the image from the first receptor
to a second receptor for viewing purposes. In such cases, it may be convenient to provide the thermal bleaching agent
in the second receptor. The invention will now be illustrated by the following Examples.

In the following Examples all donor sheets are made in accordance with British Patent Application No. 9225724.
"FC" refers to N-methyl perfluorooctanesulphonamide (U.S. 2,732,398). "Millbase" refers to a dispersion produced from
36 parts by weight 2-butanone and 4 parts by weight pigment chips. The pigment chips were made by conventional
methods and comprised pigment particles and VAGH resin in 3 : 2 ratio by weight. (VAGH resin is a copolymer of vinyl
chloride and vinyl acetate which is partially hydrolysed and commercially available from Union Carbide).

Coatings were made using wire-wound bars and were dried at ambient temperature.

Example 1

The following solution was coated at 12 um wet thickness on unsubbed polyester base:-
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magenta millbase | 5.5g
2-butanone 1.0g
ethanol 1.0g
Dye | 0.075g
FC 0.1g

The first four ingredients were mixed for 1 hour before adding the FC.

The resulting coating showed an absorption maximum at 830nm due to the IR dye with a shoulder at 750nm and
a tail extending below 700nm (in addition to the magenta pigment absorptions).

A sheet comprising a layer of bleaching agent was prepared by coating plain photocopier paper with the following
solution at 36 um wet thickness:

0.2g tetramethylguanidinium nitrophenylsulphonylacetate
2.59 methanol
5.09 Butvar B76 (10 wt% solution in 2-butanone)

Samples of each coating were held in face-to-face contact and heated at 100°C for 1 minute then peeled apart. The
absorption spectrum of the pigmented coating showed complete disappearance of the IR dye absorptions, with no
change in the magenta pigment absorptions.

The process was repeated using cyan and yellow coatings with the same result.

This Example demonstrates the selective bleaching of the IR dye, and that the bleaching agent can be applied from
a separate sheet.

Example 2

This Example demonstrates the selective bleaching of a different class of IR dye. The following dispersion was pre-
pared:-

27.5g magenta millbase
7.59 2-butanone

2.59 ethanol

1.09 Cyasorb IR165

To 3.85¢ of this dispersion was added 0.05g FC and the mixture coated at 12 pm wet thickness on unsubbed pol-
yester. The resulting coating showed an absorption from the IR dye extending from below 700nm to beyond 1200nm.
After treatment with the guanidinium salt as described above, this absorption was found to have disappeared, although
there was a slight increase in absorption in the range 400 to 500nm as a result of this treatment.

Example 3

A sample of the yellow coating from Example 1 was assembled with a plain paper receptor on an external drum
scanner with vacuum hold down, and imaged via a laser diode delivering 100mW at 810nm focused to a 20 um spot,
and scanned at 200cm/s. A 2mm stripe image was transferred to the receptor, and contamination by the IR dye was
apparent both visually and by spectrometric analysis.

The process was repeated using the coated paper of Example 1 as receptor, and the transferred image was sub-
jected to 30 second heating from a hot air blower. In this case no contamination by the IR dye was detectable. The proc-
ess was repeated using the yellow, magenta and cyan coatings of Example 1 singly and in all possible overprinted
combinations. In each case, transfer to the guanidinium-coated paper, followed by heat treatment, produced pure,
uncontaminated colours.

The terms "CYASORB", "BUTVAR" and VAGH" are registered Trade Marks.
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Claims

1.

10.

11.

12.

13.

14.

15.

A method of forming a colour image comprising the steps of:

(i) assembling in face-to-face contact a) a colourant donor element comprising a thermally transferable colour-
ant and an infrared absorber and b) a receptor element;

(i) subjecting the assembly to image-wise exposure to infrared radiation whereby said radiation is absorbed by
the infrared absorber, causing localised heating in the donor element and transfer of colourant to the receptor;
(iii) separating the donor element from the image bearing receptor;

(iv) optionally repeating steps (i) to (iii) one or more times using donor elements comprising different colourants
and the same receptor in order to form a multicolour image;

in which a thermal bleaching agent capable of bleaching said infrared absorber is present in one or both of
the donor and receptor elements, or is brought into contact with the transferred image in a subsequent step, the
thermal bleaching agent being a compound which does not require exposure to light to become active but will
bleach the infrared absorber at ambient or elevated temperature.

A method as claimed in Claim 1 in which the donor element comprises a layer containing a thermal bleaching agent
and/or the receptor element comprises a layer containing a thermal bleaching agent.

A method as claimed in Claim 1 in which a thermal bleaching agent is brought into contact with the transferred col-
ourant in a separate step.

A method as claimed in any preceding Claim in which the thermal bleaching agent is a nucleophile.

A method as claimed in Claim 4 in which the thermal bleaching agent is an amine, a carbanion or a compound
capable of thermally generating an amine or carbanion.

A method as claimed in any preceding Claim in which the thermal bleaching agent is selected from amine salts of
arylsulphonylacetates and quaternary ammonium nitrophenylsuphonylacetates.

A method as claimed in any preceding Claim in which the infrared absorber is a tetraarylpolymethine dye.

A thermal dye transfer assemblage comprising a colourant donor element comprising a thermally transferable col-
ourant and an infrared absorber; and a receptor element comprising a substrate for receiving colourant from the
donor element, in which the assemblage contains a thermal bleaching agent in the donor element and/or the recep-
tor element, said thermal bleaching agent being as defined in claim 1.

A thermal dye transfer assemblage as claimed in Claim 8 in which the donor element comprises a layer containing
a thermal bleaching agent and/or the receptor element comprises a layer containing a thermal bleaching agent.

A thermal dye transfer assemblage as claimed in Claim 8 or Claim 9 in which the thermal bleaching agent is a
nucleophile.

A thermal dye transfer assemblage as claimed in Claim 10 in which the thermal bleaching agent is an amine, a car-
banion or a compound capable of thermally generating an amine or carbanion.

A thermal dye transfer assemblage as claimed in any one of Claims 8 to 11 in which the thermal bleaching agent
is selected from amine salts of arylsulphonylacetates and quaternary ammonium nitrophenylsuphonylacetates.

A thermal dye transfer assemblage as claimed in any one of Claims 9 to 12 in which the infrared absorber is a
tetraarylpolymethine dye.

A donor element comprising a substrate bearing a transferable colourant, an infrared absorber and a thermal
bleaching agent, the thermal bleaching agent being a compound which does not require exposure to light to
become active but will bleach the infrared absorber at ambient or elevated temperature.

A donor element as claimed in Claim 14 in which the thermal bleaching agent is a nucleophile.
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A donor element as claimed in Claim 15 in which the thermal bleaching agent is an amine, a carbanion or a com-
pound capable of thermally generating an amine or carbanion.

A donor element as claimed in any one of Claims 14 to 16 in which the thermal bleaching agent is selected from
amine salts of arylsulphonylacetates and quaternary ammonium nitrophenylsuphonylacetates.

A donor element as claimed in any one of Claims 13 to 17 in which the infrared absorber is a tetraarylpolymethine
dye.

A modification of the method as claimed in Claim 1 which comprises the additional step of thermally transferring
the colour image from the receptor to a final receptor wherein a thermal bleaching agent is present on the final
receptor.

Patentanspriiche

1.

Verfahren zum Erzeugen eines Farbbilds, umfassend die Schritte:

(i) Zusammenfiigen a) eines farbgebenden Donorelements, umfassend ein thermisch Gbertragbares Farbmit-
tel und einen Infrarotabsorber, mit b) einem Rezeptorelement, so, daB sich ihre Vorderseiten beriihren;

(i) bildweises Bestrahlen der Anordnung mit Infrarotstrahlung, wobei die Strahlung vom Infrarotabsorber
absorbiert wird, wodurch lokales Erhitzen im Donorelement und Ubertragung des Farbmittels auf den Rezep-
tor verursacht wird;

(iii) Abtrennen des Donorelements vom bildtragenden Rezeptor;

(iv) gegebenenfalls ein- oder mehrmaliges Wiederholen der Schritte (i) bis (iii) unter Verwendung von Donor-
elementen, die verschiedene Farbmittel und den gleichen Rezeptor umfassen, um ein mehrfarbiges Bild zu
erzeugen;

in dem ein thermisches Bleichmittel, das in der Lage ist, den Infrarotabsorber zu bleichen, in einem oder beiden
der Donor- und Rezeptorelemente vorhanden ist oder mit dem Ubertragenen Bild in einem nachfolgenden Schritt
in Kontakt gebracht wird, wobei das thermische Bleichmittel eine Verbindung ist, die nicht belichtet werden muB,
um aktiv zu werden, die jedoch den Infrarotabsorber bei Zimmertemperatur oder erhéhter Temperatur bleicht.

Verfahren nach Anspruch 1, in dem das Donorelement eine Schicht umfaBt, die ein thermisches Bleichmittel ent-
halt und/oder das Rezeptorelement eine Schicht umfaBt, die ein thermisches Bleichmittel enthalt.

Verfahren nach Anspruch 1, in dem ein thermisches Bleichmittel mit dem Ubertragenen Farbmittel in einem
getrennten Schritt in Kontakt gebracht wird.

Verfahren nach einem der vorhergehenden Anspriche, in dem das thermische Bleichmittel ein Nucleophil ist.

Verfahren nach Anspruch 4, in dem das thermische Bleichmittel ein Amin, ein Carbanion oder eine Verbindung, die
ein Amin oder ein Carbanion thermisch erzeugen kann, darstellt.

Verfahren nach einem der vorhergehenden Anspriiche, in dem das thermische Bleichmittel aus Aminsalzen von
Arylsulfonylacetaten und quaternaren Ammoniumnitrophenylsulfonylacetaten ausgewéhlt wird.

Verfahren nach einem der vorhergehenden Anspriche, in dem der Infrarotabsorber ein Tetraarylpolymethinfarb-
stoff ist.

Anordnung zur thermischen Farbstofflibertragung, umfassend ein Farbmittel-Donorelement, das ein thermisch
Ubertragbares Farbmittel und einen Infrarotabsorber umfaBt, und ein Rezeptorelement, das ein Substrat flr die
Aufnahme des Farbmittels vom Dononelement umfaBt, wobei die Anordnung ein thermisches Bleichmittel im
Donorelement und/oder im Rezeptorelement enthalt, wobei das thermische Bleichmittel wie in Anspruch 1 definiert
ist.

Anordnung zur thermischen Farbstofflbertragung nach Anspruch 8, in dem das Donorelement eine Schicht
umfaBt, welche ein thermisches Bleichmittel enthalt und/oder das Rezeptorelement eine Schicht umfaBt, welche
ein thermisches Bleichmittel enthalt.
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Anordnung zur thermischen Farbstofflbertragung nach Anspruch 8 oder Anspruch 9, in dem das thermische
Bleichmittel ein Nucleophil ist.

Anordnung zur thermischen Farbstoffibertragung nach Anspruch 10, in dem das thermische Bleichmittel ein Amin,
ein Carbanion oder eine Verbindung, die ein Amin oder ein Carbanion thermisch erzeugen kann, darstellt.

Anordnung zur thermischen Farbstofflibertragung nach einem der Anspriiche 8 bis 11, in dem das thermische
Bleichmittel aus Aminsalzen von Arylsulfonylacetaten und quaterndren Ammonium-nitrophenylsulfonylacetaten
ausgewahlt wird.

Anordnung zur thermischen Farbstofflbertragung nach einem der Ansprtiche 9 bis 12, in dem der Infrarotabsorber
ein Tetraarylpolymethinfarbstoff ist.

Donorelement, umfassend ein Substrat, das ein (ibertragbares Farbmittel, einen Infrarotabsorber und ein thermi-
sches Bleichmittel tragt, wobei das thermische Bleichmittel eine Verbindung ist, die nicht belichtet werden muB, um
aktiv zu werden, die jedoch den Infrarotabsorber bei Zimmertemperatur oder erhéhter Temperatur bleicht.

Donorelement nach Anspruch 14, wobei das thermische Bleichmittel ein Nucleophil ist.

Donorelement nach Anspruch 15, wobei das thermische Bleichmittel ein Amin, ein Carbanion oder eine Verbin-
dung, die ein Amin oder ein Carbanion thermisch erzeugen kann, darstellt.

Donorelement nach einem der Anspriiche 14 bis 16, in dem das thermische Bleichmittel aus Aminsalzen von Aryl-
sulfonylacetaten und quaternaren Ammoniumnitrophenylsulfonylacetaten ausgewahlt wird.

Donorelement nach einem der Anspriiche 13 bis 17, in dem der Infrarotabsorber ein Tetraarlpolymethinfarbstoff ist.
Modifikation des Verfahrens nach Anspruch 1, umfassend den zusatzlichen Schritt der thermischen Ubertragung

des Farbbilds vom Rezeptor auf einen endgultigen Rezeptor, wobei ein thermisches Bleichmittel auf dem endgtil-
tigen Rezeptor vorhanden ist.

Revendications

1.

Procédé de formation d'une image couleur comprenant les étapes consistant:

(i) & assembler dans un contact face a face a) un élément donneur de colorant comprenant un colorant ther-
miquement transférable et une absorbant d'infrarouge et b) un élément récepteur;

(i) & soumettre 'assemblage a une exposition selon une image & un rayonnement infrarouge au cours de
laquelle ledit rayonnement est absorbé par I'absorbant infrarouge provoquant un échauffement localisé dans
I'élément donneur et le transfert du colorant vers le récepteur;

(iii) & séparer I'élément donneur d'avec le récepteur portant l'image;

(iv) a répéter éventuellement les étapes (i) a (iii) une ou plusieurs fois en utilisant des éléments donneurs com-
prenant différents colorants et le méme récepteur afin de former une image multicolore;

dans lequel un agent de décoloration thermique capable de décolorer ledit absorbant d'infrarouge est pré-
sent dans I'un ou les deux des éléments donneur et récepteur, ou bien il est amené en contact avec Iimage trans-
férée dans une étape ultérieure, I'agent de décoloration thermique étant un composé qui n'a pas besoin d'étre
exposé a la lumiére pour devenir actif mais qui décolorera I'absorbant infrarouge a une température ambiante ou
élevée.

Procédé selon la revendication 1, dans lequel I'élément donneur comprend une couche contenant un agent de
décoloration thermique et/ou I'élément récepteur comprend une couche comprenant un agent de décoloration ther-
mique.

Procédé selon la revendication 1, dans lequel un agent de décoloration thermique est amené en contact avec le
colorant transféré dans une étape séparée.

Procédé selon I'une quelconque des revendications précédentes, dans lequel I'agent de décoloration thermique
est une substance nucléophile.
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Procédé selon la revendication 4, dans lequel I'agent de décoloration thermique est une amine, un carbanion ou
un composé capable d'engendre thermiquement une amine ou un carbanion.

Procédé selon I'une quelconque des revendications précédentes, dans lequel I'agent de décoloration thermique
est choisi parmi les sels d'amines et d'arylsulfonylacétates et les nitrophénylsulfonylacétates d'ammonium quater-
naire.

Procédé selon I'une quelconque des revendications précédentes, dans lequel I'absorbant d'infrarouge est un colo-
rant tétraarylpolyméthine.

Assemblage de transfert thermique de colorant comprenant un élément donneur colorant constitué d'un colorant
thermiquement transférable et d'un absorbant d'infrarouge; et un élément récepteur comprenant un substrat pour
recevoir le colorant de I'élément donneur, dans lequel I'assemblage contient un agent de décoloration thermique
dans I'élément donneur et/ou dans I'élément récepteur, ledit agent de décoloration thermique étant tel que défini
selon la revendication 1.

Assemblage de transfert thermique de colorant selon la revendication 8, dans lequel I'élément donneur comprend
une couche contenant un agent de décoloration thermique et/ou I'élément récepteur comprend une couche conte-
nant un agent de décoloration thermique.

Assemblage de transfert thermique de colorant selon la revendication 8 ou 9, dans lequel I'agent de décoloration
thermique est une substance nucléophile.

Assemblage de transfert thermique de colorant selon la revendication 10, dans lequel I'agent de décoloration ther-
mique est une amine, un carbanion ou un composé capable d'engendrer thermiquement une amine ou un carba-
nion.

Assemblage de transfert thermique de colorant selon I'une quelconque des revendications 8 & 11, dans lequel
I'agent de décoloration thermique est choisi parmi les sels d'amines et d'arylsulfonylacétates et les nitrophénylsul-
fonylacétates d'ammonium quaternaire.

Assemblage de transfert thermique de colorant selon l'une quelconque des revendications 9 & 12, dans lequel
I'absorbant infrarouge est un colorant tétraarylpolyméthine.

Elément donneur comprenant un substrat portant un colorant transférable, un absorbant infra rouge et un agent de
décoloration thermique, I'agent de décoloration thermique étant un composé qui n'a pas besoin d'étre exposé a la
lumiére pour devenir actif mais qui décolorera I'absorbant infrarouge a une température ambiante ou élevée.

Elément donneur selon la revendication 14, dans lequel I'agent de décoloration thermique est une substance
nucléophile.

Elément donneur selon la revendication 15, dans lequel I'agent de décoloration thermique est une amine, un car-
banion ou un composé capable d'engendrer thermiquement une amine ou un carbanion.

Elément donneur selon I'une quelconque des revendications 14 a 16, dans lequel I'agent de décoloration thermi-
que est choisi parmi les sels d'amines et d'arylsulfonylacétates et les nitrophénylsulfonylacétates d'ammonium
quaternaire.

Elément donneur selon I'une quelconque des revendications 13 & 17, dans lequel I'absorbant infrarouge est un
colorant tétraarylpolyméthine.

Modification du procédé selon la revendication 1 qui comprend I'étape supplémentaire de transférer thermique-

ment l'image couleur a partir du récepteur vers un récepteur final, dans laquelle un agent de décoloration thermi-
que est présent sur le récepteur final.
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