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Description

Field of the invention

[0001] The present invention relates to substantially light-insensitive black and white monosheet thermographic re-
cording materials with improved stability to direct sunlight.

Background of the invention.

[0002] Thermal imaging or thermography is a recording process wherein images are generated by the use of thermal
energy. In direct thermal thermography a visible image pattern is formed by image-wise heating of a recording material
containing matter that by chemical or physical process changes colour or optical density. Most of the "direct" thermo-
graphic recording materials are of the chemical type. On heating to a certain conversion temperature, an irreversible
chemical reaction takes place and a coloured image is produced.
[0003] BE-A 784,615 discloses a photographic material comprising a paper support, characterized in that the support
is coated with a layer having a Sheffield smoothness between 5 and ca. 100, the layer containing a first binder of the
type polysaccharide, a pigment, a second binder, a photosensitive compound, including 2,4-dihydroxybenzophenone,
and an oxidation-reduction imaging forming system.
[0004] EP-A 713 133 discloses a two sheet thermal imaging system consisting of (i) a donor element comprising on
a support a donor layer containing a binder and a thermotransferable reducing agent capable of reducing a silver
source to metallic silver and (ii) a receiving element comprising on a support a receiving layer comprising a silver
source, capable of being reduced by means of heat in the presence of a reducing agent, a binder and a stabiliser
selected from the group consisting of benzotriazoles, heterocyclic mercaptanes, sulphinic acids, 1,3,4-triazo-indino-
lines, 1,3-dinitroaryl compounds, 1,2,3-triazoles, phthalic acids and phthalic acid derivatives.
[0005] EP-A 809 142 discloses a recording material comprising a support, a thermosensitive element and a protective
layer therefor, the thermosensitive element comprising a substantially light-insensitive organic silver salt, an organic
reducing agent therefor in thermal working relationship therewith and a binder, wherein the thermosensitive element
further comprises in reactive association with the substantially light-insensitive organic silver salt and the organic re-
ducing agent a substituted, exclusive of groups having an exclusively electron withdrawing character, or unsubstituted
compound with an unsaturated 5-membered heterocyclic ring annulated with an aromatic ring system, the ring con-
sisting of nitrogen and carbon atoms with at least one of the nitrogen atoms having a hydrogen atom and none of the
carbon atoms being directly linked to a sulfur atom or being part of a carbonyl-group.
[0006] Substantially light-insensitive black and white two sheet thermographic recording materials according to EP
713 133 produce an image in the receiving sheet with imagewise transferred reducing agent and hence totally different
stability requirements to monosheet materials. Substantially light-insensitive black and white monosheet thermographic
recording materials including non-N-substituted benzotriazoles according to the teaching of EP-A 809 142 exhibit poor
stability to direct sunlight.

Objects of the invention.

[0007] It is therefore an object of the present invention to provide a substantially light-insensitive black and white
monosheet thermographic recording material based on organic silver salts and reducing agents with improved stability
to direct sunlight and capable of producing an image with an acceptably neutral image tone.
[0008] Further objects and advantages of the invention will become apparent from the description hereinafter.

Summary of the invention

[0009] Surprisingly it has been found that incorporating non-chlorine-containing 2-(2'-hydroxyphenyl)benzotriazole
derivatives and 2-hydroxy-benzophenone derivatives into substantially light-insensitive black and white monosheet
thermographic recording materials based on organic silver salts and reducing agents results in materials whose prints
exhibit improved stability to direct sunlight and an acceptably neutral image tone.
[0010] The above-mentioned objects are realized by a substantially light-insensitive black and white non-chlorine-
containing stabilizer-containing monosheet thermographic recording material comprising a support and a thermosen-
sitive element, the thermosensitive element containing a substantially light-insensitive organic silver salt, a reducing
agent therefor in thermal working relationship therewith and a binder, characterized in that the non-chlorine-containing
stabilizer is selected from the group consisting of 2-(2'-hydroxyphenyl)-benzotriazole derivatives and 2-hydroxy-ben-
zophenone derivatives.
[0011] A recording process is further provided according to the present invention comprising the steps of: (i) bringing
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an outermost layer of the above-mentioned thermographic recording material into proximity with a heat source; and
(ii) applying heat from the heat source imagewise to the recording material while maintaining proximity to the heat
source to produce an image; and (iii) removing the recording material from the heat source.
[0012] Use of a non-chlorine-containing stabilizer selected from the group consisting of 2-(2'-hydroxyphenyl)-ben-
zotriazole derivatives and 2-hydroxy-benzophenone derivatives as a stabilizer against direct sunlight in a substantially
light-insensitive black and white monosheet thermographic recording material comprising a support and a thermosen-
sitive element, the thermosensitive element containing a substantially light-insensitive organic silver salt, a reducing
agent therefor in thermal working relationship therewith and a binder, is also provided according to the present invention.
[0013] Preferred embodiments of the invention are disclosed in the dependent claims.

Detailed description of the invention.

[0014] In a preferred embodiment of the recording process, according to the present invention, the heat source is a
thermal head with a thin film thermal head being particularly preferred.

Definitions

[0015] By substantially light-insensitive is meant not intentionally light sensitive.
[0016] By a non-chlorine-containing compound is meant a compound with no chlorine atoms in its structure.
[0017] By a polymer having active hydrogen atoms is meant a polymer having substituents with hydrogen atoms
which readily react such as hydroxy groups, thiol groups, carboxy groups, -N-H groups, amino groups, amido groups
etc.
[0018] By polyisocyanate is meant a compound having at least two isocyanate groups which may or no be blocked
with groups which are readily displaced during a hardening process.

2-(2'-hydroxyphenyl)benzotriazole derivatives and 2-hydroxy-benzophenone derivatives

[0019] Preferred non-chlorine-containing 2-(2'-hydroxyphenyl)-benzotriazole derivatives have substituents on the
benzene ring of the benzotriazole and/or the phenyl group for example alkyl groups, such as methyl, t-butyl, t-amyl, t-
octyl etc., aryl, alkaryl, aralkyl, such as benzyl, α,α-dimethylbenzyl etc., alkoxy, alkcarboxylato groups etc. These groups
may be further substituted with hydroxy, alkyl, alkaryl, aralkyl, aryl, alkoxy, alkcarboxylato, 2-benzotriazolo groups etc.
Suitable non-chlorine-containing 2-(2'-hydroxyphenyl)-benzotriazole derivatives for use in the substantially light-insen-
sitive black and white stabilizer-containing monosheet thermographic recording material of the present invention, while
not adversely changing the neutrality of the image tone of the image background, are:

• STAB 01: 2-(2'-hydroxy-5-methylphenyl)benzotriazole, TINUVIN™ P from CIBA-GEIGY;
• STAB 02: 2-(2'-hydroxy-5'-t-octylphenyl)benzotriazole, CYASORB™ UV 5411 from American Cyanamid Co.;
• STAB 03: 2-[2'-hydroxy-3',5'-(di-t-butyl)phenyl]-benzotriazole, TINUVIN™ 320 from CIBA-GEIGY:

• STAB 04: 2-[2'-hydroxy-3',5'-(di-t-amyl)phenyl]benzo-triazole, TINUVIN™ 328 from CIBA-GEIGY:



EP 1 006 406 B1

5

10

15

20

25

30

35

40

45

50

55

4

• STAB 05: 2-[2'-hydroxy-3',5'-di-(α,α-dimethylbenzyl)phenyl]-benzotriazole, TINUVIN™ 900 from CIBA-GEIGY:

• STAB 06: 2-[2'-hydroxy-5-(1",1",3",3"-tetramethylbutyl)-phenyl]-benzotriazole;
• STAB 07: 2,2-methylene-bis-[5-(2H-benzotriazol-l-yl)-3-(1",1",3",3"-tetramethylbutyl)-phenol]:

• STAB 08: 2-{3'-t-butyl-2'-hydroxy-5'-[2-ethyl-(methylpolyethyleneoxide)-ketono]-phenyl}-benzotriazole.
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• STAB 09: TINUVIN™ 213 from CIBA-GEIGY;
• STAB 10: 2-{3'-t-butyl-2'-hydroxy-5-3-(octylpropionato)-phenyl}-benzotriazole, TINUVIN™ 384 from CIBA-GEIGY:

STAB 11:

[0020] Preferred non-chlorine-containing 2-hydroxy-benzophenone derivatives have substituents on the benzene
ring of one or both of the benzene rings for example alkyl, aryl, alkaryl, aralkyl, hydroxy, alkoxy, alkcarboxylato groups
etc. Suitable non-chlorine-containing 2-hydroxy-benzophenone derivatives for use in the substantially light-insensitive
black and white stabilizer-containing monosheet thermographic recording material of the present invention, while not
adversely changing the neutrality of the image tone of the image background, are:

• STAB 12: 2,4-dihydroxybenzophenone;
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• STAB 13: 2-hydroxy-4-methoxybenzophenone;

• STAB 14: 2-hydroxy-4-n-octyloxybenzophenone;
• STAB 15: 2-hydroxy-4-isooctyloxybenzophenone;
• STAB 16: 2-hydroxy-4-dodecyloxybenzophenone;
• STAB 17: 2,2'-dihydroxy-4-methoxybenzophenone;
• STAB 18: 2,2',4,4'-tetrahydroxybenzophenone;
• STAB 19: 2,2'-dihydroxy-4,4'-dimethoxybenzophenone.

[0021] In a preferred embodiment of the present invention the thermographic recording material, the non-chlorine-
containing 2-(2'-hydroxyphenyl)benzotriazole derivative contains a 2-hydroxy-benzophenone group. In another pre-
ferred embodiment of the present invention, the non-chlorine-containing 2-(2'-hydroxyphenyl)-benzotriazole derivative
used according to the present invention is selected from the group consisting of 2-[2'-hydroxy-3',5'-(di-t-butyl)phenyl]-
benzotriazole, 2-[2'-hydroxy-3',5'-di-(α,α-dimethylbenzyl)phenyl]-benzotriazole, 2,2-methylene-bis-[5-(2H-benzotria-
zol-1-yl)-3-(1",1",3",3"-tetramethylbutyl)-phenol], 2,2-methylene-bis-[5-(2H-benzotriazol-1-yl)-3-(1",1",3",3"-tetrame-
thylbutyl)-phenol],

and
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[0022] Mixtures of one or more 2-(2'-hydroxyphenyl)benzotriazole derivatives; one or more 2-hydroxy-benzophenone
derivatives; or one or more 2-(2'-hydroxyphenyl)benzotriazole derivatives with one or more 2-hydroxy-benzophenone
derivatives can be used in the thermographic recording material of the present invention.

Thermosensitive element

[0023] The thermosensitive element, according to the present invention, contains a substantially light-insensitive
organic silver salt, a reducing agent therefor in thermal working relationship therewith and a binder. The element may
comprise a layer system in which the ingredients may be dispersed in different layers, with the proviso that the sub-
stantially light-insensitive organic silver salt is in reactive association with the reducing agent i.e. during the thermal
development process the reducing agent must be present in such a way that it is able to diffuse to the particle of
substantially light-insensitive organic silver salt so that reduction to silver can occur. In a preferred embodiment the
thermosensitive element further contains a polymer having active hydrogen atoms at least part of which has reacted
with a polyisocyanate.

Organic silver salts

[0024] Preferred substantially light-insensitive organic silver salts for use in the thermosensitive element of the sub-
stantially light-insensitive black and white thermographic recording material used in the present invention, are silver
salts of aliphatic carboxylic acids known as fatty acids, wherein the aliphatic carbon chain has preferably at least 12
C-atoms, which silver salts are also called "silver soaps". Combinations of different organic silver salts may also be
used in the imaging materials of the present invention.

Reducing agents

[0025] Suitable organic reducing agents for the reduction of the substantially light-insensitive organic silver salts are
organic compounds containing at least one active hydrogen atom linked to O, N or C, such as is the case with: catechol;
hydroquinone; aminophenols; METOL™; p-phenylenediamines; alkoxynaphthols, e.g. 4-methoxy-1-naphthol de-
scribed in US-P 3,094,417; pyrolidin-3-one type reducing agents, e.g. PHENIDONE™; pyrazolin-5-ones; indan-1,3-di-
one derivatives; hydroxytetrone acids; hydroxytetronimides; hydroxylamine derivatives such as for example described
in US-P 4,082,901; hydrazine derivatives; and reductones e.g. ascorbic acid; see also US-P 3,074,809, 3,080,254,
3,094,417 and 3,887,378.
[0026] The choice of reducing agent influences the thermal sensitivity of the imaging material and the gradation of
the image. Imaging materials using gallates, for example, have a high gradation. In a preferred embodiment of the
present invention the thermographic element contains a 3,4-dihydroxyphenyl compound with ethyl 3,4-dihydroxyben-
zoate, butyl 3,4-dihydroxybenzoate and 3,4-dihydroxybenzoic acid and compounds represented by formula (I):
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where n is 0 or 1; R is -(C=O)R1, -(C=O)NR1R2, -CN, -SO3R1, -SO2R1, -SOR1, -SO2NR1R2 or -PO3R1R2; R1 is H or
an alkyl, a substituted alkyl, an aryl or a substituted aryl group; and R2 is H or an alkyl, a substituted alkyl, an aryl or
a substituted aryl group; and R1 and R2 together can represent the atoms to close a ring, which can be a carbocyclic
ring with all the ring atoms being carbon or a heterocyclic ring with the ring atoms being carbon and at least one non-
carbon atom e.g. nitrogen, sulfur, oxygen, phosphorus etc. The alkyl and aryl groups can also be substituted with one
or more groups selected from hydroxy, cyano, thiol and halogen. Particularly preferred -(CH=CH)nR groups are formyl,
oxo-alkyl, oxo-aryl, cyano, carbamido, diphenoxyphosphoryl, alkylsulfinyl, alkylsulfonyl and sulfonylamino groups.
[0027] Combinations of reducing agents may also be used that on heating become reactive partners in the reduction
of the substantially light-insensitive organic silver salt.

Toning agents

[0028] In order to obtain a neutral black image tone in the higher densities and neutral grey in the lower densities,
the thermosensitive element preferably further contains a so-called toning agent known from thermography or photo-
thermography.
[0029] Suitable toning agents are the phthalimides and phthalazinones within the scope of the general formulae
described in US-P 4,082,901. Further reference is made to the toning agents described in US-P 3,074,809, 3,446,648
and 3,844,797. Other particularly useful toning agents are the heterocyclic toner compounds of the benzoxazine dione
or naphthoxazine dione type as disclosed in GB-P 1,439,478, US-P 3,951,660 and US-P 5,599,647.

Binder

[0030] The film-forming binder of the thermosensitive element containing mixed crystals of two or more organic silver
salts may be all kinds of natural, modified natural or synthetic resins or mixtures of such resins, in which the organic
silver salts can be dispersed homogeneously either in aqueous or solvent media: e.g. cellulose derivatives such as
ethylcellulose, cellulose esters, e.g. cellulose nitrate, carboxymethylcellulose, starch ethers, galactomannan, polymers
derived from α,β-ethylenically unsaturated compounds such as polyvinyl chloride, after-chlorinated polyvinyl chloride,
copolymers of vinyl chloride and vinylidene chloride, copolymers of vinyl chloride and vinyl acetate, polyvinyl acetate
and partially hydrolyzed polyvinyl acetate, polyvinyl alcohol, polyvinyl acetals that are made from polyvinyl alcohol as
starting material in which only a part of the repeating vinyl alcohol units may have reacted with an aldehyde, preferably
polyvinyl butyral, copolymers of acrylonitrile and acrylamide, polyacrylic acid esters, polymethacrylic acid esters, pol-
ystyrene and polyethylene or mixtures thereof.
[0031] Suitable water-soluble film-forming binders for use in thermographic recording materials according to the
present invention are: polyvinyl alcohol, polyacrylamide, polymethacrylamide, polyacrylic acid, polymethacrylic acid,
polyvinylpyrrolidone, polyethyleneglycol, proteinaceous binders such as gelatin, modified gelatins such as phthaloyl
gelatin, polysaccharides, such as starch, gum arabic and dextran and water-soluble cellulose derivatives. A preferred
water-soluble binder for use in the thermographic recording materials of the present invention is gelatin.
[0032] Preferred water-dispersible binders for use according to the present invention are water-dispersible film-form-
ing polymers with covalently bonded ionic groups selected from the group consisting of sulfonate, sulfinate, carboxylate,
phosphate, quaternary ammonium, tertiary sulfonium and quaternary phosphonium groups. Further preferred water-
dispersible binders for use according to the present invention are water-dispersible film-forming polymers with cova-
lently bonded moieties with one or more acid groups. Water-dispersible binders with crosslinkable groups, e.g. epoxy
groups, aceto-acetoxy groups and crosslinkable double bonds are also preferred. Particularly preferred water-dispers-
ible binders for use in the thermographic recording materials of the present invention are polymer latexes.
[0033] The binder to organic silver salt weight ratio is preferably in the range of 0.2 to 6, and the thickness of the
thermosensitive element is preferably in the range of 5 to 50 µm.
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Further stabilizers and antifoggants

[0034] In order to obtain improved shelf-life and reduced fogging, further stabilizers and antifoggants may be incor-
porated into the substantially light-insensitive black and white thermographic recording material used in the present
invention. Suitable stabilizers compounds for use in the present invention are unsaturated carbocyclic or heterocyclic
compounds substituted with a -SA group where A is hydrogen, a counterion to compensate the negative charge of the
thiolate group or a group forming a symmetrical or an asymmetrical disulfide.

Surfactants and dispersants

[0035] Surfactants and dispersants aid the dispersion of ingredients which are insoluble in the particular dispersion
medium. The substantially light-insensitive black and white thermographic recording material used in the present in-
vention may contain one or more surfactants, which may be anionic, non-ionic or cationic surfactants and/or one or
more dispersants.
[0036] Suitable dispersants are natural polymeric substances, synthetic polymeric substances and finely divided
powders, for example finely divided non-metallic inorganic powders such as silica.

Other ingredients

[0037] In addition to the ingredients the substantially light-insensitive black and white thermographic recording ma-
terial may contain other additives such as free fatty acids, antistatic agents, e.g. non-ionic antistatic agents including
a fluorocarbon group as e.g. in F3C(CF2 )6CONH(CH2CH2O)-H, silicone oil and silica.

Support

[0038] The support of the substantially light-insensitive black and white thermographic recording material used in
the present invention may be transparent or translucent and is preferably a thin flexible carrier made transparent resin
film, e.g. made of a cellulose ester, e.g. cellulose triacetate, polypropylene, polycarbonate or polyester, e.g. polyeth-
ylene terephthalate. The support may be in sheet, ribbon or web form and subbed if needs be to improve the adherence
to the thereon coated thermosensitive element. The support may be dyed or pigmented to provide a transparent col-
oured background for the image.

Protective layer

[0039] The protective layer protects the thermosensitive element from atmospheric humidity and from surface dam-
age by scratching etc. and prevents direct contact of printheads or heat sources with the recording layers. It comes
into contact with and has to be transported past a heat source under pressure, has to exhibit resistance to local de-
formation and has to possess good slipping characteristics during transport past the heat source during heating.
[0040] Solid or liquid lubricants or combinations thereof are suitable for improving the slip characteristics of the
thermographic recording materials according to the present invention. Solid lubricants which can be used according
to the present invention are polyolefin waxes, ester waxes, polyolefin-polyether block copolymers, amide waxes, pol-
yglycols, fatty acids, fatty alcohols, natural waxes and solid phosphoric acid derivatives. Preferred solid lubricants are
thermomeltable particles such as those described in WO 94/11199. Liquid lubricants which can be used according to
the present invention according to the present invention are fatty acid esters such as glycerine trioleate, sorbitan mo-
nooleate and sorbitan trioleate, silicone oil derivatives and phosphoric acid derivatives.
[0041] The protective layer of the recording material according to the present invention may comprise a matting
agent. Suitable matting agents are described in WO 94/11198 and include e.g. talc particles and optionally protrude
from the protective layer.
[0042] According to a preferred embodiment of the substantially light-insensitive black and white monosheet ther-
mographic recording material of the present invention the thermosensitive element is provided with a protective layer
containing a second polymer having active hydrogen atoms and a second polyisocyanate.

Antihalation dyes

[0043] In addition to the ingredients, the thermographic recording materials used in the present invention may also
contain antihalation or acutance dyes which absorb infra-red light, for absorption by a dye which converts the absorbed
infra-red light into heat, which has passed through the thermosensitive element thereby preventing its reflection. Such
dyes may be incorporated into the thermosensitive element or in any other layer of the recording material of the present
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invention.

Coating techniques

[0044] The coating of any layer of the substantially light-insensitive black and white thermographic recording material
used in the present invention may proceed by any coating technique e.g. such as described in Modern Coating and
Drying Technology, edited by Edward D. Cohen and Edgar B. Gutoff, (1992) VCH Publishers Inc., 220 East 23rd Street,
Suite 909 New York, NY 10010, USA. Coating may proceed from aqueous or solvent media with overcoating of dried,
partially dried or undried layers.

Thermographic printing

[0045] Direct thermal imaging is carried out by the image-wise application of heat either in analogue fashion by direct
exposure through an image of by reflection from an image, or in digital fashion pixel by pixel either by using an infra-
red heat source, for example with a Nd-YAG laser or other infra-red laser, or by direct thermal imaging with a thermal
head.
[0046] In thermal printing image signals are converted into electric pulses and then through a driver circuit selectively
transferred to a thermal printhead. The thermal printhead consists of microscopic heat resistor elements, which convert
the electrical energy into heat via Joule effect. The electric pulses thus converted into thermal signals manifest them-
selves as heat transferred to the surface of the thermal paper wherein the chemical reaction resulting in colour devel-
opment takes place. Such thermal printing heads may be used in contact or close proximity with the recording layer.
The operating temperature of common thermal printheads is in the range of 300 to 400°C and the heating time per
picture element (pixel) may be less than 1.0ms, the pressure contact of the thermal printhead with the recording material
being e.g. 200-500g/cm2 to ensure a good transfer of heat.
[0047] In order to avoid direct contact of the thermal printing heads with a recording layer not provided with an
outermost protective layer, the image-wise heating of the recording layer with the thermal printing heads may proceed
through a contacting but removable resin sheet or web wherefrom during the heating no transfer of recording material
can take place.
[0048] The image signals for modulating the laser beam or current in the micro-resistors of a thermal printhead are
obtained directly or from an intermediary storage means, optionally linked to a digital image work station wherein the
image information can be processed to satisfy particular needs.
[0049] Activation of the heating elements can be power-modulated or pulse-length modulated at constant power.
EP-A 654 355 describes a method for making an image by image-wise heating by means of a thermal head having
energizable heating elements, wherein the activation of the heating elements is executed duty cycled pulsewise. When
used in thermographic recording operating with thermal printheads the imaging materials are not suitable for repro-
ducing images with fairly large number of grey levels as is required for continuous tone reproduction. EP-A 622 217
discloses a method for making an image using a direct thermal imaging element producing improvements in continuous
tone reproduction. Image-wise heating of the thermographic material can also be carried out using an electrically re-
sistive ribbon incorporated into the material. Image- or pattern-wise heating of the thermographic material may also
proceed by means of pixel-wise modulated ultra-sound.

Industrial application

[0050] Thermographic imaging can be used for the production of transparencies and reflection type prints. Application
of the present invention is envisaged in the field of graphics images requiring high contrast images with a very steep
dependence of print density upon applied dot energy. In the hard copy field thermographic recording materials on a
white opaque base are used, whereas black-imaged transparencies are widely used in inspection techniques operating
with a light box.
[0051] The invention is illustrated hereinafter by way of invention examples and comparative examples. The per-
centages and ratios given in these examples are by weight unless otherwise indicated. The ingredients used in the
invention and comparative examples, other than those mentioned above, are:

in the thermosensitive element:

• organic silver salt:

AgBeh = silver behenate;
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• binders:

BR 18 = PIOLOFOR™ BR 18, a polyvinyl butyral from WACKER CHEMIE;
LL4160 = PIOLOFORM™ LL4160, a polyvinyl butyral from WACKER CHEMIE;

• reducing agent:

R01 = ethyl 3,4-dihydroxybenzoate;
R02 =

• polyisocyanates:

N100 = DESMODUR™ N100 from BAYER;

• toning agents:

T01 = benzo[e][1,3]oxazine-2,4-dione;
T02 = 7-(ethylcarbonato)- benzo[e][1,3]oxazine-2,4-dione;

• silicone oil:

Oil = BAYSILON™ MA, a polydimethylsiloxane from BAYER;

• stabilizers:

S01 = tetrachlorophthalic anhydride;
S02 = 3'-decanoylamino-1-phenyl-1H-tetrazole-5-thiol

S03 =
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S04 =

S05 = 2-[2'-hydroxy-3',5'-(di-t-butyl)phenyl)-5-chlorobenzotriazole, TINUVIN™ 327 from CIBA-GEIGY:

S06 =

S07 = zinc oxide.

and in the protective layer the following additional ingredients:

• MICRODOL™ SUPER, a talc from Norwegian Talc AS;
• TEGOGLIDE™ 410, a polysiloxane/polyether block copolymer from Goldschmidt;
• SYLOID™ 72, a colloidal silica from GRACE.

INVENTION EXAMPLES 1 to 6 and COMPARATIVE EXAMPLE 1 to 9

Preparation of the thermosensitive element

[0052] The subbed 120µm thick polyethylene terephthalate support was doctor blade-coated with a composition
containing 2-butanone as solvent/dispersing medium so as to obtain thereon, after hardening for 3 minutes at 85°C,
a thermosensitive element with the compositions summarized in table 1 below:

AgBeh = 3.149g/m2

BR 18 = 3.149g/m2

R01 = 0.643g/m2

T01 = 0.172g/m2

Oil = 0.012g/m2

S01 = 0.075g/m2

S02 = 0.068g/m2
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The thermosensitive element of the thermographic recording materials of COMPARATIVE EXAMPLE 1 to 9 and IN-
VENTION EXAMPLES 1 to 6 was then overcoated with the following protective layer compositions and hardened for
3 minutes at 85°C:

Thermographic printing

[0053] The printer was equipped with a thin film thermal head with a resolution of 300 dpi and was operated with a
line time of 6.5ms (the line time being the time needed for printing one line). During this line time the print head received
constant power. The average printing power, being the total amount of electrical input energy during one line time
divided by the line time and by the surface area of the heat-generating resistors was 1.6 mJ/dot being sufficient to
obtain maximum optical density in each of the thermographic recording materials of COMPARATIVE EXAMPLES 1 to
9 and INVENTION EXAMPLES 1 to 6.
[0054] The maximum and minimum densities of the prints were measured through a visible filter with a MACBETH™
TR924 densitometer in the grey scale step corresponding to data levels of 64 and 0 respectively and are given in table 2.

Shelf-life test

[0055] The shelf-life of the thermographic recording materials of COMPARATIVE EXAMPLES 1 to 9 and INVENTION
EXAMPLES 1 to 6 was evaluated on the basis of the observed changes in maximum density, ∆Dmax, and the change
in the CIELAB a* and b* values at the minimum density. The CIELAB-values were determined by spectrophotometric
measurements according to ASTM Norm E179-90 in a R(45/0) geometry with evaluation according to ASTM Norm
E308-90. The results are summarized in table 2.

(continued)

N100 = 0.315g/m2

Table 1

Comparative
example nr

stabilizer BR 18 [g/m2] MICRODOL
SUPER [g/m2]

SYLOID 72 [g/
m2]

N100 [g/m2]

STAB nr. mol% vs
AgBeh

1 - - 2.4 0.02 0.02 0.3

2 S04 3 2.4 0.02 0.02 0.3

3 S04 10 2.4 0.02 0.02 0.3

4 S06 3 2.4 0.02 0.02 0.3

5 S06 10 2.4 0.02 0.02 0.3

6 S05 3 2.4 0.02 0.02 0.3

7 S05 10 2.4 0.02 0.02 0.3

8 S03 3 2.4 0.02 0.02 0.3

9 S03 10 2.4 0.02 0.02 0.3

Invention
example nr

1 13 10 2.4 0.02 0.02 0.3

2 07 3 2.4 0.02 0.02 0.3

3 03 3 2.4 0.02 0.02 0.3

4 03 10 2.4 0.02 0.02 0.3

5 05 10 2.4 0.02 0.02 0.3

6 08 3 2.4 0.02 0.02 0.3
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light stability tests

[0056] The suntest was carried out on thermographic recording materials of COMPARATIVE EXAMPLES 1 to 9 and
INVENTION EXAMPLES 1 to 6 using a SUNTEST CPS apparatus from HERAEUS. The thermographic recording
materials were exposed through a glass filter with removes infrared light with wavelengths above 700nm and ultraviolet
light with wavelengths below 310nm to a light flux from a low pressure xenon lamp NXE 1500 of approximately 110kLux
under ambient conditions. The results are summarized in table 2.

[0057] There is clearly a lower increase in CIELAB-b* value of the image background of prints after the 240h suntest
that with thermographic recording materials of INVENTION EXAMPLES 1 to 6 with the non-chlorine-containing stabi-
lizers STAB 03, 05, 07, 08 and 13 than for the thermographic material of COMPARATIVE EXAMPLE 1 without a sta-
bilizer i.e. the tone neutrality of the image has been better maintained during the suntest. The stability of the background
image tone of thermographic recording materials of INVENTION EXAMPLES 1 and 2 with stabilizers STAB 13 and
STAB 07 respectively was significantly worse than that for INVENTION EXAMPLES 3 to 6 with the non-chlorine-con-
taining stabilizers STAB 03, STAB 05 and STAB 08 as can be seen by the change in CIELAB-a* and -b* values.
[0058] This demonstrates the improved stability of the image background and in particular the image tone thereof
to simulated exposure to direct sunlight of thermographic recording materials with non-chlorine-containing 2-(2'-hy-
droxyphenyl)benzotriazole derivatives (stabilizers STAB 03, 05, 07 and 08) and non-chlorine-containing 2-hydroxy-
benzophenone derivatives (stabilizer STAB 13) compared with thermographic recording materials without them.

COMPARATIVE EXAMPLE 10 to 14 & INVENTION EXAMPLE 7

[0059] The thermosensitive elements of the substantially light-insensitive black and white monosheet thermographic

Table 2

Comparative
example
number

print after hardeningat 85°C
for 3 min

after 240h suntest Shelf-life after 3d at 57°C
/34%RH

STAB
nr.

mol%
vs
AgBeh

Dmax/
Dmin (vis)

at Dmin at Dmin ∆Dmin
(vis)

at Dmin

a* b* a* b* a* b*

1 - - 1.75/0.04 -0.36 3.49 -0.92 6.99 0.00 -0.43 3.11

2 S04 3 1.51/0.04 -0.36 3.31 -0.71 7.58 0.00 -0.4 3.34

3 S04 10 1.37/0.04 -0.52 3.34 5.97 27 +0.01 -0.13 6.48

4 S06 3 1.80/0.04 -1.59 4.82 0.99 13.34 0.00 -1.33 4.82

5 S06 10 1.79/0.04 -3.85 9.55 1.36 25.6 0.00 -3.03 8.01

6 S05 3 1.72/0.04 -0.66 3.82 1.34 9.69 0.00 -0.53 3.79

7 S05 10 1.68/0.04 -0.89 4.24 4.96 15.82 0.00 -0.67 5.03

8 S03 3 1.52/0.04 -0.33 5.23 -0.77 8.42 0.00 -0.33 4.23

9 S03 10 1.69/0.04 0.69 7.76 -0.25 10.47 +0.01 0.69 7.76

Invention
example nr

1 13 10 1.71/0.04 -0.42 3.41 -0.55 6.44 0.00 -0.19 9.81

2 07 3 1.72/0.04 -0.41 3.7 -0.81 5.48 0.00 -0.54 9.77

3 03 3 1.71/0.04 -0.22 3.46 -0.11 6.52 0.00 -0.29 4.11

4 03 10 1.72/0.04 -0.59 4.01 -0.39 5.95 0.00 -0.25 4.35

5 05 10 1.81/0.04 -0.78 4.3 -0.36 5.89 0.00 -0.18 3.32

6 08 3 1.84/0.04 -0.59 3.68 -0.51 6.6 0.00 -0.38 3.65
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recording materials of COMPARATIVE EXAMPLES 10 to 14 and INVENTION EXAMPLE 7 were produced as described
for INVENTION EXAMPLES 1 to 6 and COMPARATIVE EXAMPLES 1 to 9 except that the protective layers were as
given in table 3 below and were hardened for 3 minutes at 90°C instead of 3 minutes at 85°C.

[0060] Thermographic evaluation of the substantially light-insensitive black and white monosheet thermographic
recording materials of INVENTION EXAMPLE 7 and COMPARATIVE EXAMPLES 10 to 14 was carried out as described
for INVENTION EXAMPLES 1 to 6 and COMPARATIVE EXAMPLES 1 to 9 except that the thermographic recording
materials were also subjected to a 5 day BB test. In the BB test the thermographic recording materials were placed 1
metre directly below a 2000W halogen lamp type THS 3007 from Siefried Theimer GmbH, 6484 Birnstein, Germany
for 5 days under ambient conditions. This light-source produces UVA (320-380 nm), UVB (280-320 nm)and UVC (below
280nm) light. All the results are given in table 4.

It is clear from the results of the thermographic evaluation of the thermographic recording materials of COMPARATIVE
EXAMPLES 10 to 14 and INVENTION EXAMPLE 12, the use of zinc oxide as a UV-absorber in the protective layer
results in a prohibitive yellowing of the image as to be seen by the much higher CIELAB-a* values of the image back-
ground of prints with the thermographic recording materials of COMPARATIVE EXAMPLES 10 to 14 compared with
that of the thermographic recording material of INVENTION EXAMPLE 7 and poorer stability of the background image

Table 3

Comparative
example

stabilizer BR 18 [g/m2] MICRODOL
SUPER [g/m2]

SYLOID 72 [g/
m2]

N100 [g/m2]

STAB nr. mol% vs
AgBeh

10 S07 5 2.4 0.02 0.02 0.3

11 S07 10 2.4 0.02 0.02 0.3

12 S07 15 2.4 0.02 0.02 0.3

13 S07 20 2.4 0.02 0.02 0.3

14 S07 40 2.4 0.02 0.02 0.3

Invention
example

7 03 10 2.4 0.02 0.02 0.3

Table 4

Comparative
example
number

stabilizer print after hardeningat 85°C
for 3 min

after 5 days BB
test

Shelf-life after 3d at 57°C
/34%RH

STAB
nr.

mol%
vs
AgBeh

Dmax/
Dmin (vis)

at Dmin at Dmin ∆Dmin
(vis)

at Dmin

a* b* a* b* a* b*

12 S07 5 1.66/0.04 -0.19 3.83 18.50 84.85 0.00 -0.08 3.89

13 S07 10 1.48/0.04 -0.12 3.14 15.83 79.41 0.00 0.03 4.4

14 S07 15 1.62/0.04 -0.06 3.24 17.16 77.69 -0.01 -0.07 4.42

15 807 20 1.64/0.04 -0.1 3.3 12.66 79.12 0.00 -0.04 4.75

16 S07 40 1.65/0.04 -0.12 3.42 10.19 73.83 -0.01 -0.11 4.87

Invention
example
number

12 03 10 1.57/0.04 -0.2 3.56 3.52 65.19 0.00 -0.1 4.39
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tone in the 5day BB test, particular as regards the CIELAB-a* value.
[0061] Therefore incorporation into the thermographic recording materials of zinc oxide, a known inorganic UV-sta-
bilizer, does not produce stability to direct sunlight.

COMPARATIVE EXAMPLE 15 & INVENTION EXAMPLES 8 to 16

[0062] The thermosensitive elements of the substantially light-insensitive black and white monosheet thermographic
recording materials of INVENTION EXAMPLES 8 to 16 & COMPARATIVE EXAMPLE 15 were produced as described
for INVENTION EXAMPLES 1 to 6 and COMPARATIVE EXAMPLES 1 to 9 except that T02 was used instead of T01
and 0.102g/m2 of R02 was added to the thermosensitive element and the protective layers were as given in table 5
below.

[0063] Thermographic evaluation of the substantially light-insensitive black and white monosheet thermographic
recording materials of INVENTION EXAMPLES 8 to 16 and COMPARATIVE EXAMPLE 15 was carried out as described
for INVENTION EXAMPLES 1 to 6 and COMPARATIVE EXAMPLES 1 to 9. The results are summarized in table 6.
[0064] The thermographic results of the thermographic recording materials of COMPARATIVE EXAMPLE 15 and
INVENTION EXAMPLES 8 to 16 confirm the results obtained with the thermographic recording materials of INVENTION
EXAMPLES 1 to 6, that there is a lower increase in CIELAB-b* value of the image background of prints after the 240h
suntest with thermographic recording materials containing the stabilizers STAB 03, 05, 07 and 13 than that for the
thermographic material of COMPARATIVE EXAMPLE 15 without a stabilizer i.e. the tone neutrality of the image has
been better maintained during the suntest.

Table 5

Comparative example stabilizer BR 18 [g/m2] N100 [g/m2]

STAB nr. mol% vs AgBeh

15 - - 1.8 0.23

Invention example

8 07 1 1.8 0.23

9 07 2 1.8 0.23

10 07 3 1.8 0.23

11 03 3 1.8 0.23

12 03 10 1.8 0.23

13 03 13 1.8 0.23

14 05 10 1.8 0.23

15 05 13 1.8 0.23

16 13 10 1.8 0.23

Table 6:

Comparative
example
number

stabilizer print after hardeningat 85°C
for 3 min

after 240h
suntest

Shelf-life after 3d at 57°C
/34%RH

STAB
nr.

mol%
vs
AgBeh

Dmax/
Dmin (vis)

at Dmin at Dmin ∆Dmin (vis) at Dmin

a* b* a* b* a* b*

15 - - 1.89/0.04 -0.06 3.03 0.03 14.93 0.00 -0.04 3.57
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[0065] This demonstrates the improved stability of the image background and in particular the image tone thereof
to simulated exposure to direct sunlight of thermographic recording materials with the non-chlorine-containing 2-(2'-
hydroxyphenyl)benzotriazole derivatives (stabilizers STAB 03, 05 and 07) and non-chlorine-containing 2-hydroxy-ben-
zophenone derivatives (stabilizer STAB 13) compared with thermographic recording materials without them.

INVENTION EXAMPLE 17

Stabilizer in both thermosensitive element and protective layer

[0066] The thermosensitive elements of the substantially light-insensitive black and white monosheet thermographic
recording materials of INVENTION EXAMPLE 17 was produced as described for INVENTION EXAMPLES 1 to 6 and
COMPARATIVE EXAMPLES 1 to 9 except that the thermosensitive element composition was as follows:

The thermosensitive element of the thermographic recording materials of INVENTION EXAMPLES 17 was then over-
coated with the following protective layer composition and hardened for 3 minutes at 85°C:

[0067] Thermographic evaluation of the substantially light-insensitive black and white monosheet thermographic
recording materials of INVENTION EXAMPLES 17 was carried out as described for INVENTION EXAMPLES 1 to 6
and COMPARATIVE EXAMPLES 1 to 9. The results are summarized in table 7.

Table 6: (continued)

Invention
example
number

8 07 1 1.94/0.04 -0.31 3.27 0.01 14.35 0.00 0.07 3.25

9 07 2 20.3/0.04 -0.25 3.29 0.56 12.31 0.00 -0.33 3.61

10 07 3 2.06/0.04 -0.35 3.52 0.8 11.55 0.00 -0.35 3.71

11 03 3 1.79/0.04 -0.18 3.17 0.55 13.18 0.00 -0.27 3.24

12 03 10 2.03/0.04 -0.45 3.57 0.8 10.08 0.00 -0.22 4.16

13 03 13 2.07/0.04 -0.34 3.88 1.2 8.8 0.00 -0.49 3.19

14 05 10 1.97/0.04 -0.43 3.56 0.32 12.81 0.00 -0.32 4.03

15 05 13 1.96/0.04 -0.39 3.59 0.25 12.5 0.00 -0.42 3.52

16 13 10 2.05/0.04 -0.2 3.35 0.23 14.55 0.00 -0.22 3.85

AgBeh = 3.89g/m2

BR 18 = 3.89g/m2

STAB 03 = 0.15g/m2

R01 = 0.855g/m2

T02 = 0.219g/m2

Oil = 0.144g/m2

S01 = 0.094g/m2

S02 = 0.085g/m2

N100 = 0.401g/m2

BR 18 = 1.844g/m2

MICRODOL™ SUPER = 0.184g/m2

STAB 03 = 0.228g/m2

Oil = 0.012g/m2

N100 = 0.183g/m2
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[0068] With a stabilizer as used in the present invention in both the thermosensitive element and the protective layer
of the thermographic recording material of INVENTION EXAMPLE 17 according to the present invention, the increase
in CIELAB b* value after 5 days exposure to a 2000W halogen lamp was less marked than in the case of the same
stabilizer, STAB 03, only in the protective layer (see INVENTION EXAMPLE 12).

INVENTION EXAMPLES 18 to 26

[0069] The thermosensitive elements of the substantially light-insensitive black and white monosheet thermographic
recording materials of INVENTION EXAMPLE 18 to 26 were produced as described for INVENTION EXAMPLES 1 to
6 and COMPARATIVE EXAMPLES 1 to 9 except that the thermosensitive element compositions were as given in table
8 and the materials were hardened at 85°C for 15 minutes without overcoating with a protective layer.

[0070] Thermographic printing was carried out as described for INVENTION EXAMPLES 1 to 6 and COMPARATIVE
EXAMPLES 1 to 9 except that the printhead was separated from the imaging layer by a thin intermediate material
contacted with a slipping layer of a separable 5µm thick polyethylene terephthalate ribbon coated successively with a
subbing layer, heat-resistant layer and the slipping layer (antifriction layer) giving a ribbon with a total thickness of 6µm.
[0071] The shelflife tests were carried out as described for INVENTION EXAMPLES 1 to 6 and COMPARATIVE
EXAMPLES 1 to 9 and the image evaluation carried out as described for INVENTION EXAMPLES 1 to 6 and COM-
PARATIVE EXAMPLES 1 The results are summarized in table 9.

Lightbox test

[0072] The stability of the image background of prints produced using the thermographic recording materials of IN-

Table 7:

Invention
example
number

stabilizer in
thermosensitive
element &
protective layer

print after hardening at
85°C for 3 min

after 5days BB test Shelf-life after 3d at 57°C
/34%RH

STAB number. Dmax/
Dmin (vis)

at Dmin at Dmin ∆Dmin (vis) at Dmin

a* b* a* b* a* b*

17 03 2.29/0.04 -0.3 3.15 2.07 50.82 +0.02 -0.35 4.47

Table 8

Invention
example
nr

Stabilizer AgBeb
g/m2

LL4160
g/m2

R01
g/m2

T02 g/
m2

Oil g/
m2

S01 g/
m2

S02 g/
m2

N100
g/m2

STAB
nr

mol%
vs
AgBeh

18 03 5.28 3.379 3.379 0.738 0.189 0.128 0.203 0.073 0.348

19 04 5 3.379 3.379 0.738 0.189 0.128 0.203 0.073 0.348

20 04 15 3.379 3.379 0.738 0.189 0.128 0.203 0.073 0.348

21 11 5 3.379 3.379 0.738 0.189 0.128 0.203 0.073 0.348

22 11 7.06 3.379 3.379 0.738 0.189 0.128 0.203 0.073 0.348

23 11 9.88 3.379 3.379 0.738 0.189 0.128 0.203 0.073 0.348

24 07 0.7 3.379 3.379 0.738 0.189 0.128 0.203 0.073 0.348

25 07 0.84 3.379 3.379 0.738 0.189 0.128 0.203 0.073 0.348

26 07 0.98 3.379 3.379 0.738 0.189 0.128 0.203 0.073 0.348
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VENTION EXAMPLES 18 to 26 to post-image development exposure was evaluated by exposing fresh prints for 3
days on top of the white PVC window of a specially constructed light-box placed in a VOTSCH™ conditioning cupboard
set at 30°C and a relative humidity of 85%. Only a central area of the window 550mm long by 500mm wide was used
for mounting the test materials to ensure uniform exposure.
[0073] The stainless steel light-box used was 650mm long, 600mm wide and 120mm high with an opening 610mm
long and 560mm wide with a rim 10mm wide and 5mm deep round the opening, thereby forming a platform for a 5mm
thick plate of white PVC 630mm long and 580mm wide, making the white PVC-plate flush with the top of the light-box
and preventing light loss from the light-box other than through the white PVC-plate. This light-box was fitted with 9
PLANILUX™ TLD 36W/54 fluorescent lamps 27mm in diameter mounted length-wise equidistantly from the two sides,
with the lamps positioned equidistantly to one another and the sides over the whole width of the light-box and with the
tops of the fluorescent tubes 30mm below the bottom of the white PVC plate and 35mm below the materials being tested.
[0074] The suitability of a material was assessed on the basis of the L*, a* and b* CIELAB-values of the background
determined by spectrophotometric measurements according to ASTM Norm E179-90 in a R(45/0) geometry with eval-
uation according to ASTM Norm E308-90. The results are described in table 9.

[0075] The lightbox a* and b* measurements show an excellent image tone stability for the background, indicated
by the low increases in a* and b*-values over the a* and b*-values of the fresh prints This is particularly the case for
the thermographic recording materials of INVENTTON EXAMPLES 21, 22, 25 and 26.

INVENTION EXAMPLES 27 to 34

Stabilizer in both thermosensitive element and protective layer

[0076] The thermosensitive elements of the substantially light-insensitive black and white monosheet thermographic
recording materials of INVENTION EXAMPLE 27 to 34 correspond to the thermosensitive elements of the substantially
light-insensitive black and white monosheet thermographic recording materials of INVENTION EXAMPLE 19 to 26
respectively. The thermosensitive element of the thermographic recording materials of INVENTION EXAMPLES 27 to
34 were then overcoated with the protective layer compositions given in table 10 and finally hardened for 3 minutes at
85°C.

Table 9

Invention
example
number

stabilizer in
thermosensitive
element

fresh print after hardening at
85°C for 3 min

Light box after 3d at 30°C/
85%RH

shelf-life
after 3d at
57°C
/34%RH

STAB
number.

mol% vs
AgBeh

Dmax/Dmin
(vis)

at Dmin at Dmin ∆Dmin (vis)

a* b* a* b*

18 03 5.28 2.88/0.06 -0.41 2.2 -0.86 4.93 0.00

19 04 5 3.29/0.06 -0.35 2.3 -0.95 5.05 0.00

20 04 15 3.31/0.06 -0.57 2.76 -0.91 5.38 0.00

21 11 5 2.88/0.06 -0.44 2.31 -0.69 4.31 0.00

22 11 7.06 2.78/0.06 -0.55 2.04 -1.01 4.53 0.00

23 11 9.88 2.84/0.06 -0.44 2.19 -1.04 4.91 0.00

24 07 0.7 2.91/0.06 -0.41 2.2 -0.98 4.74 0.00

25 07 0.84 2.89/0.06 -0.36 1.97 -0.88 4.55 0.00

26 07 0.98 2.89/0.06 -0.34 2.05 -0.98 4.14 0.00
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Table 10

Invention example
nr

thermosensitive
element ;
thermosensitive
elementof Invention
example number

Stabilizer in protective layer LL4160 g/m2 MICRODOL™
SUPER g/m2

Oil g/m2 TEGOGLIDE ™410
g/m2

N100 g/m2

STAB nr mol% vs Agbeh in
thermosensitive
element

27 19 04 5 1.539 0.092 0.006 0.02 0.154

28 20 04 15 1.539 0.092 0.006 0.02 0.154

29 21 07 5 1.539 0.092 0.006 0.02 0.154

30 22 07 7.06 1.539 0.092 0.006 0.02 0.154

31 23 07 9.88 1.539 0.092 0.006 0.02 0.154

32 24 07 0.7 1.539 0.092 0.006 0.02 0.154

33 25 07 0.84 1.539 0.092 0.006 0.02 0.154

34 26 07 0.98 1.539 0.092 0.006 0.02 0.154
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Thermographic evaluation of the substantially light-insensitive black and white monosheet thermographic recording
materials of INVENTION EXAMPLES 27 to 34 was carried out as described for INVENTION EXAMPLES 18 to 26.
The results are summarized in table 11.

[0077] The lightbox a* and b* measurements for the thermographic recording materials of INVENTION EXAMPLES
29 to 34 show even lower a* and b*-values than for the thermographic recording materials of INVENTION EXAMPLES
21 to 26 with thermosensitive elements with identical compositions indicating that the provision of a protective layer
with 2.1 mol% STAB 07 brings about an addition stabilization in the image background. This is particularly marked in
the cases of thermographic recording materials of INVENTION EXAMPLES 30, 31, 32, 33 and 34 for which b* values
of 3.91, 4.12, 4,07, 3.86 and 3.44 were measured.
[0078] Having described in detail preferred embodiments of the current invention, it will now be apparent to those
skilled in the art that numerous modifications can be made therein without departing from the scope of the invention
as defined in the following claims.

Claims

1. A substantially light-insensitive black and white non-chlorine-containing stabilizer-containing monosheet thermo-
graphic recording material comprising a support and a thermosensitive element, said thermosensitive element
containing a substantially light-insensitive organic silver salt, a reducing agent therefor in thermal working rela-
tionship therewith and a binder, characterized in that said non-chlorine-containing stabilizer is selected from the
group consisting of 2-(2'-hydroxyphenyl)-benzotriazole derivatives and 2-hydroxy-benzophenone derivatives.

2. Thermographic recording material according to claim 1, wherein said non-chlorine-containing 2-(2'-hydroxyphenyl)
benzotriazole derivative contains a 2-hydroxy-benzophenone group.

3. Thermographic recording material according to claim 1, wherein said non-chlorine-containing 3-(2'-hydroxyphenyl)
benzotriazole derivative is selected from the group consisting of 2-[2'-hydroxy-3',5'-(di-t-butyl)phenyl]-benzotria-
zole, 2-[2'-hydroxy-3',5'-di-(α,α-dimethylbenzyl)phenyl]-benzotriazole, 2,2-methylene-bis-[S-(2H-benzotriazol-
1-yl)-3-(1",1",3",3"-tetramethylbutyl)-phenol], 2,2-methylene-bis-[5-(2H-benzotriazol-1-yl)-3-(1",1",3",3"-tetrame-
thylbutyl)-phenol],

Table 11

Invention
example
number

thermosensitive
element ;

thermosensitive
element of
Invention
example
number

stabilizer in
protective layer

print after hardeningat 85°C
for 3 min

Light box after 3d
at 30°C/85%RH

Shelf
-life after
3d at
57°C
/34%RH

STAB
nr

mol %
vs

AgBeh

Dmax/
Dmin (vis)

at Dmin at Dmin ∆Dmin
(vis)

a* b* a* b*

27 19 04 32.5 2.32/0.06 -0.64 3.01 -1.05 5.09 0.00

28 20 04 20 1.78/0.06 -0.67 3.01 -0.82 4.95 0.00

29 21 07 2.1 2.09/0.06 -0.38 3.91 0.00

30 22 07 2.1 2.32/0.06 -0.47 4.12 0.00

31 23 07 2.1 2.12/0.06 -0.56 4.07 +0.02

32 24 07 2.1 2.42/0.06 -0.6 4.22 +0.01

33 25 07 2.1 2.25/0.06 -0.53 3.86 +0.01

34 26 07 2.1 2.28/0.06 -0.49 3.44 0.00
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and

4. Thermographic recording material according to any of claims 1 to 3, wherein said reducing agent is a 1,2-dihy-
droxybenzene derivative.

5. Thermographic recording material according to any of the preceding claims, wherein said binder is a first polymer
having active hydrogen atoms at least part of which has reacted with a first polyisocyanate.

6. Thermographic recording material according to any of the preceding claims, wherein said substantially light-insen-
sitive organic silver salt is a silver salt of an aliphatic carboxylic acid having at least 12 carbon atoms.

7. Thermographic recording material according to any of the preceding claims, wherein said thermosensitive element
is further provided with a protective layer.

8. Thermographic recording material according to claim 7, wherein said protective layer contains a second polymer
having active hydrogen atoms at least part of which has reacted with a second polyisocyanate.

9. A recording process comprising the steps of: (i) bringing an outermost layer of a thermographic recording material
according to any of the preceding claims into proximity with a heat source; and (ii) applying heat from said heat
source imagewise to said thermographic recording material while maintaining proximity to said heat source to
produce an image; and (iii) removing said thermographic recording material from said heat source.

10. Recording process according to claim 9, wherein said heat source is a thin film thermal head.

11. Use of a non-chlorine-containing stabilizer selected from the group consisting of 2-(2'-hydroxyphenyl)-benzotria-
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zole derivatives and 2-hydroxy-benzophenone derivatives as a stabilizer against direct sunlight in a substantially
light-insensitive black and white monosheet thermographic recording material comprising a support and a ther-
mosensitive element, the thermosensitive element containing a substantially light-insensitive organic silver salt, a
reducing agent therefor in thermal working relationship therewith and a binder

Patentansprüche

1. Ein wesentlich lichtunempfindliches, thermografisches, einen nicht-chlorhaltigen Stabilisator enthaltendes
Schwarzweiß-Einzelbogen-Aufzeichnungsmaterial mit einem Träger und einem wärmeempfindlichen Element,
wobei das wärmeempfindliche Element ein wesentlich lichtunempfindliches organisches Silbersalz, ein Redukti-
onsmittel dafür in thermischer wirksamer Beziehung dazu und ein Bindemittel enthält, dadurch gekennzeichnet,
daß der nicht-chlorhaltige Stabilisator aus der Gruppe bestehend aus 2-(2'-Hydroxyphenyl)-benztriazol-Derivaten
und 2-Hydroxybenzophenon-Derivaten gewählt wird.

2. Thermografisches Aufzeichnungsmaterial nach Anspruch 1, dadurch gekennzeichnet, daß das nicht-chlorhaltige
2-(2'-Hydroxyphenyl)-benztriazol-Derivat eine 2-Hydroxybenzophenongruppe enthält.

3. Thermografisches Aufzeichnungsmaterial nach Anspruch 1, dadurch gekennzeichnet, daß das nicht-chlorhaltige
3-(2'-Hydroxyphenyl)-benztriazol-Derivat aus der Gruppe bestehend aus 2-[2'-Hydroxy-3',5'-(di-t-butyl)-phenyl]-
benztriazol, 2-[2'-Hydroxy-3',5'-di-(α,α-dimethylbenzyl)-phenyl]-benztriazol, 2,2-Methylen-bis-[5-(2H-benztriazol-
1-yl)-3-(1",1",3",3"-tetramethylbutyl)-phenol], 2,2-Methylen-bis-[5-(2H-benztriazol-1-yl)-3-(1",1",3",3"-tetramethyl-
butyl)-phenol],

und
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gewählt wird.

4. Thermografisches Aufzeichnungsmaterial nach einem der Ansprüche 1 bis 3, dadurch gekennzeichnet, daß das
Reduktionsmittel ein 1,2-Dihydroxybenzol-Derivat ist.

5. Thermografisches Aufzeichnungsmaterial nach einem der vorstehenden Ansprüche, dadurch gekennzeichnet,
daß das Bindemittel ein erstes Polymer mit aktiven Wasserstoffatomen ist, von denen zumindest ein Teil mit einem
ersten Polyisocyanat reagiert hat.

6. Thermografisches Aufzeichnungsmaterial nach einem der vorstehenden Ansprüche, dadurch gekennzeichnet,
daß das wesentlich lichtunempfindliche organische Silbersalz ein Silbersalz einer alifatischen Carbonsäure mit
zumindest 12 Kohlenstoffatomen ist.

7. Thermografisches Aufzeichnungsmaterial nach einem der vorstehenden Ansprüche, dadurch gekennzeichnet,
daß das wärmeempfindliche Element fernerhin mit einer Schutzschicht überzogen ist.

8. Thermografisches Aufzeichnungsmaterial nach Anspruch 7, dadurch gekennzeichnet, daß die Schutzschicht
ein zweites Polymer mit aktiven Wasserstoffatomen enthält, von denen zumindest ein Teil mit einem zweiten Po-
lyisocyanat reagiert hat.

9. Ein durch die nachstehenden Schritte gekennzeichnetes Aufzeichnungsverfahren : (i) Anordnen einer Außen-
schicht eines thermografischen Aufzeichnungsmaterials nach einem der vorstehenden Ansprüche in der Nähe
einer Heizquelle, (ii) bildmäßige Beaufschlagung des thermografischen Aufzeichnungsmaterials mit von der Heiz-
quelle gelieferter Wärme zur Herstellung eines Bildes, wobei das Aufzeichnungsmaterial in der Nähe der Heiz-
quelle gehalten wird, und (iii) Entfernen des thermografischen Aufzeichnungsmaterials von der Heizquelle.

10. Aufzeichnungsverfahren nach Anspruch 9, dadurch gekennzeichnet, daß die Heizquelle ein Dünnfilmthermokopf
ist.

11. Verwendung eines nicht-chlorhaltigen Stabilisators aus der Gruppe bestehend aus 2-(2'-Hydroxyphenyl)-benztria-
zol-Derivaten und 2-Hydroxybenzophenon-Derivaten als Stabilisator gegen direktes Sonnenlicht in einem wesent-
lich lichtunempfindlichen thermografischen Schwarzweiß-Einzelbogen-Aufzeichnungsmaterial mit einem Träger
und einem wärmeempfindlichen Element, wobei das wärmeempfindliche Element ein wesentlich lichtunempfind-
liches organisches Silbersalz, ein Reduktionsmittel dafür in thermischer wirksamer Beziehung dazu und ein Bin-
demittel enthält.
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Revendications

1. Matériau d'enregistrement thermographique monofeuille en noir et blanc essentiellement non photosensible con-
tenant un stabilisateur exempt de chlore, comprenant un support et un élément thermosensible, ledit élément
thermosensible contenant un sel d'argent organique essentiellement non photosensible, un agent de réduction
pour ce dernier en relation de travail thermique avec lui et un liant, caractérisé en ce que ledit stabilisateur exempt
de chlore est choisi parmi le groupe constitué par des dérivés du 2-(2'-hydroxyphényl)-benzotriazole et par des
dérivés de la 2-hydroxy-benzophénone.

2. Matériau d'enregistrement thermographique selon la revendication 1, dans lequel ledit dérivé du 2-(2'-hydroxy-
phényl)-benzotriazole exempt de chlore contient un groupe de 2-hydroxy-benzophénone.

3. Matériau d'enregistrement thermographique selon la revendication 1, dans lequel ledit dérivé du 3-(2'-hydroxy-
phényl)-benzotriazole exempt de chlore est choisi parmi le groupe constitué par le 2-[2'-hydroxy-3',5'-(di-t-butyl)
phényl]-benzotriazole, le 2-[2'-hydroxy-3',5'-di-(α,α-diméthylbenzyl)phényl]-benzotriazole, le 2,2-méthylene-
bis-[5-(2H-benzotriazol-1-yl)-3-(1",1",3",3"-tetraméthyl-butyl)-phenol], le 2,2-méthylène-bis-[5-(2H-benzotriazol-
1-yl)-3-(1",1",3",3"-tetraméthylbutyl)-phenol],

et

4. Matériau d'enregistrement thermographique selon l'une quelconque des revendications 1 à 3, dans lequel ledit
agent de réduction est un dérivé du 1,2-dihydroxybenzène.
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5. Matériau d'enregistrement thermographique selon l'une quelconque des revendications précédentes, dans lequel
ledit liant est un premier polymère possédant des atomes d'hydrogène actifs dont au moins une partie a réagi avec
un premier polyisocyanate.

6. Matériau d'enregistrement thermographique selon l'une quelconque des revendications précédentes, dans lequel
ledit sel d'argent organique essentiellement non photosensible est un sel d'argent d'un acide carboxylique alipha-
tique contenant au moins 12 atomes de carbone.

7. Matériau d'enregistrement thermographique selon l'une quelconque des revendications précédentes, dans lequel
ledit élément thermosensible est en outre muni d'une couche de protection.

8. Matériau d'enregistrement thermographique selon la revendication 7, dans lequel ladite couche de protection con-
tient un deuxième polymère possédant des atomes d'hydrogène actifs dont au moins une partie a réagi avec un
deuxième polyisocyanate.

9. Procédé d'enregistrement, comprenant les étapes consistant à : (i) amener une couche située le plus à l'extérieur
d'un matériau d'enregistrement thermographique selon l'une quelconque des revendications précédentes, à proxi-
mité d'une source de chaleur ; et (ii) appliquer de la chaleur à partir de ladite source de chaleur en forme d'image
sur ledit matériau d'enregistrement thermographique tout en le maintenant à proximité de ladite source de chaleur
pour produire une image ; et (iii) écarter ledit matériau d'enregistrement thermographique de ladite source de
chaleur.

10. Procédé d'enregistrement selon la revendication 9, dans lequel ladite source de chaleur est une tête thermique
du type à film mince.

11. Utilisation d'un stabilisateur exempt de chlore choisi parmi le groupe constitué par des dérivés du 2-(2'-hydroxy-
phényl)-benzotriazole et par des dérivés de la 2-hydroxy-benzophénone à titre de stabilisateur contre l'effet de la
lumière solaire directe dans un matériau d'enregistrement thermographique monofeuille en noir et blanc essen-
tiellement non photosensible, comprenant un support et un élément thermosensible, l'élément thermosensible
contenant une couche d'argent organique essentiellement non photosensible, un agent de réduction pour ce der-
nier en relation de travail thermique avec lui et un liant.
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