| MAGE FORM NG METHCOD AND | MAGE FORMED THEREBY FIE;% o
THE | NVENTI ON The present invention relates to a nethod for f ofl @‘7}'5
an inmage consisting of a heat fusible thermal transfer imge and a hhﬁ? y
qgqual ity phot ographic image, the nethod providing an inmage with excell S5
sharpness and durability on a photograghic conponent |ayer according tofay.
heat fusible thernmal transfer nethod by mating the photographi c conponent

| ayer property of a silver halide light sensitive material wth a property

of a heat fusible thermal transfer ink. . BACKGROUND OF THE

| NVENTI ON -

IMAGE FORMING METHOD AND IMAGE FORMED THERE37

FIELD OF THE INVENTION

The present'inventidn relates to a method for forming an
image consisting of a heat fusible thermal transfer image and
a high quality photographic image, the method providing an
image with excellent sharpne;s and durability on a
photographic component layer according to a heat fusible
thermal transfer method by mating the photographic component
laygr property of a silver halide light sensitive material

with a property of a heat fusible thermal transfer ink.

BACKGROUND OF THE INVENTION
Generally, photographic print baper is exposed through a
negative image bearing film and through a transparent negative
original for forming a charaéter image and then developed to
obtain a-pﬂbﬁogiapﬁic.griﬁtThaving?a:pggfggfaphic continuous

_ tone image and a character image. This transparent negative



General |l y, photographic print paper is exposed through a negative inage
bearing filmand through a transparent negative original for formng a
character image and then devel oped to obtain a photographic print having a
phot ogr aphi ¢ continuous tone inmage and a character image. This
transparent negative 2 2 origi na
Is ordinarily prepared using a conputer phototypesetting machi ne. | t
takes tine and al so requires.a special apparatus to prepare the
transparent original using a conputer phototypesetting nachine. Therefore,
it is practically inpossible for individuals to print different characters

on different ,photographic prjnt paper or to print a character inage on a

photograpﬁ’.rlglﬁaﬁz R308E$+§?£%iyrﬁééﬂaﬁﬁ¢ pS28EhPe PBPUFRYI vi dual s to conpose
and edit a_phot ographi ¢ continuous tone i mage and a character inmage on a

terninal SPOEPEYPESPREIRI BRFRARE- and output edited inmges using an ink

jet printer or a thermal transfer_printer. Regarding_the character inmage,.
particul arly alfeigkegsthme and also requires a special apparatus to

prepare the transparent original using a computer
phototypesetting machine. Therefore, it is practically
impossible for individuals to print different characters on
different photographic print paper or to print a character
image on a photograph.

Recently, it has been possible for individuals to compose

- and edit a photographic continuous tone image and a character
image on a terminal display using a computer and output edited
images using an ink jet printer or a thermal traﬁsfer printer.
Regarding'the'character imagg, particularly a heat fusible
thermal transfer printer can provide a high quality character
image with no contour blur, However, regarding photographic
continuous tone images, there has not been proposed an output
method to compare with that of a silver halide photographic
process.

High quality photographic continuous tone images and
character image can be easily obtained at low cost by
combining a high quality image from a silver halide
photographic process with a character image from a heat
fuéible thermal transfer process, however, adhesion between a

heat fusible thermal transfer ink and a gelatin layer on the



thermal transfer printer can provide a high quality character inmage with
no contour blur, however, regardi ng photographic continuous tone imges,

t here has not been proposed an output nethod to conpare with that of a
silver halide photographic process. Hi gh quality photographic
continuous tone imges and character iBage can be easily obtained at |ow
cost by conbining a high quality inmage froma silver halide photographic
process with a character image froma heat fusible thermal transfer
process, however, adhesion between a heat fusible thermal transfer ink and
a gelatin layer on the 3 surface
of a photographic print paper is poor, and the forned innge is not durable
enough. FERFhere ‘PE JRAGLAF PGS RTAREhPAREY] 17 yp‘?%‘f'al"‘m%q;é"(ﬂ FOTPRHge,
particularly a gold inmage, using a heat fusible thermal transfer_ink,
better inkmageahsiretiuLakle enosghi-r BUCERRT ooy QHdBn&L FetRodshagh

insufficient to formsuch i mages. . . ]
quality metallic color image, particularly a gold image, using

a heat fusible thermal transfer ink, better ink
transferability is required, but conventional methods are

insufficient to form such images.

SUMMARY OF THE INVENTION
The present .invention has been made in view of the above.
An object of the present invention is to provide a method
- of forming 'an image comprising a heat fusible thermal transfer
image with high image durability equivalent to that obtained
in a photographic process anq a high quality photographic

continuous tone image according to a photographic process.

BRIEF EXPLANATION OF THE DRAWINGS
Fig. 1 shows a constitution of an ink sheet for heat
fusible thermal transfer used in Example 1..
Fig. 2 shows a thermal transfer image forming process
used in the invention.
Fig. 3 shows one embodiment of an image bearing element

obtained by the image forming method of the invention.



SUMMARY OF THE | NVENTI ON The present invention has been nmade in view
of the above. An object of the present invention is to provide a
met hod of formng an i mage conprising a heat fusible thermal transfer
imge wth high image durability equivalent to that obtained in a '
phot ographi ¢ process and a hi gh quality4photographic continuous tone inmage

according to a photographic process. - BRI EF EXPLANATI ON OF
THE DRAW NGS Fig. 1 shows a constitution of an ink sheet for heat
fusible thermal transfer used in Exanple 1. Fig. 2 shows a therma
transfer inmage formng process used in the invention. - Fig. 3 shows

one enbodi nent of an in%%? bearig&telenent obt ai ned by the i nmage form ng
net hod of . t he i nvenPEFRAILED DESCRIPTION OF THE INVENTION 4

DETAI LED DESCRI PTI ON OF THE | NVENTI ON | The above object of the
i nventi on can FBeagbavReaPh9ct Hef thg |igWenfion can be attained by the

following:

1. .A method for forming an image comprising the steps of
providing a first image formed photographic material which has
been imagewise exposed and developed according to a
conventional photographic process employing a silver halide
photographic light sensitive material comprising a first
reflective support and providéd thereon, a photographic
component layer comprising a silver halide emulsion layer,_and
imagewise transferring ink of a heat fusible thermal transfer
ink sheet comprising a second support and provided thereon,
the ink, onto the first imagg_to form a second image, wherein
the surface layer of the ink contacting the layer having the
first image contains a resin having_a hydrophilic group, the
color tone of the second image has the relationships in the
CIE coordinate, L*<30, -5<a*<+5 and +0.1<b*<+50, and
glossiness measured according to JIS-Z8741-1983 is 100 or more, -

2. The method of item 1 above, wherein the resin content
of the surface layer is 30% by weight or more,

3. The method of item 1 or 2 above, wherein the ink
sheet has a releasiné layer, a colorant layer, a metal £film
layer and an adhesive layer in that order on the second

support,



1. Anethod for formng an image conprising the steps of providing a first
I mge forned photographic material which has been i magew se exposed and
devel oped according to a conventional - phot ographi c process enpl oying a
silver halide photographic light sensitive material conprising a first
reflective support and provided thereon,5 a photographic conponent |ayer
conprising a silver halide emulsion |layer, and inmagew se transferring ink
of a heat fusible thermal transfer ink sheet conprising a second support
and provided thereon, the ink, onto the first image to forma second

I mmge, wherein the surface |ayer of the ink contacting the |ayer having

the first image contains a.resin havjng a hydrophili rou the color
tone of the se%}nd%ﬁﬁaﬁﬁghﬁg ?ﬁelrreéﬁlaalt i%??é’fﬁ'p?iﬁe%eﬁﬂegh% ﬁog%ﬁ?% nat e,
L*<30, -5<a*<+5 and tO.lb*<+i?, and glossines nmeasu eg.iﬁc?rding.to

JI S- 78741-1P¥€Y [cONLEANS, anypslow coloantrign Je5pli £t 113%8% et wher ei n
the resin content, of the surface |layer is 30% by weight or nore, 3.

The net hodbRlurdpun £iln haves LoFeediky (9eRoFEti®Reet has a rel easing

| ayer, a colorant layer, a netal film |ayer and an adhesjve |ayer in that
order on the sécon@hesyppbed of item 1, 2,” 3 or 4 above, wherein’the

calcium content of the photographic component layer is 10 mg/m’
or less, or |

6. The method of item 1, 2, 3, 4 or 5 above, wherein an
outermost layer of the photographic component layer contains
gelatin having a difference of 50 or more between its specific
rotation at 20° C and its specific rotation at 40° C.

The present inventors have studied material or properties
of the photographic component layer of e silver halide
photographic light sensitive.material and the material of an
outermost layer of the heat fusible therma} transfer ink
contacting the photographic component layer, and have attained

" the invention by mating the properties of both. According to
the invention, the fusible thermal transfer image has a high
durability and a high quality printed character image,
equivalent to that obtained in a photographic process.

The present invention will be detailed below.

<Silver halide photographic light sensitive material>

The silver halide photographic light sensitive material
(hereinafter referred to also as a light sensitive material) .

in the invention has a photographic component layer comprising



5 4. The method of item 3 above, wherein the colorant |ayer
contains a yellow colorant and the netal filmlayer is an alumnumfilm

| ayer fornmed by evaporation, 5. The nethod of item1, 2, 3 or 4
above, wherein the calciumcontent of the photographic conponent |ayer is
10 ng/n{err] or less, or 6. The neéthod of iteml1, 2, 3, 4 or 5

above, wherein an outernost |ayer of the photographic conponent | ayer
contains gelatin having a di.fference of 50 or nore between its specific
rotation at 20[err] C and its specific rotation at 40° C. The present
I nventors have studied material or properties of the photographic

and the meP ol T TERFLE R Ghider PaOReoRmEEL TR Bl & CRAIRRELve
transfer ink contactjing the phqtographi c_conpopent_|ayer, and . have
attai ned FHEPPHYeRTD N DHyLNAgEWA§ S, ﬁr‘:‘gﬁﬁﬁﬁeﬁ? € e‘éerl%&%f.a%e& n§°t 8 the
I nvention, the fusible thermal transfer image has a high durability and a
hi gh qual i E9nyeRkierak RhotQaaPhiggProcessi val @htain & BR-tlsthed in a
phot ogr aphi ¢ process. The present invention will be detail ed bel ow
<Si | ver haph@lgomlzﬁg? apHint .| | 3at asbight | sensidiislq gaterial, any
conventional material can be used, but the calcium content of
the photographic component layer is prefefably'lO mg/m? or less,
and more preferably, an outermost layer of the photographic
component layer preferably contains gelatin having a
difference of 50 or more between its specific rotation at 20°
C and its specific rotation at 40°' C, in mating the light
sensitive material with properties of a heat fusible thermal
transfer ink. The calcium content and gelatin will be detailed
below. ;
(Calcium content)

The calcium content in the invention is represented by a
calcium weight per m? of light sensitive material in terms of
calcium atoms in a calcium compound such as a calcium salt. As
a quantitative analysis, ICP (Inductively Conpied Plasma)
emission spectrochemical analysis is used. This analysis is
detailed in “Kagaku no Ryoiki”, Zokan 127, published in 1980
by Nannkodo and V.A. Fassel, Anal. Chem., 46, 1110 (1974).

Gelatin used advantageously as a binder for light

.sensitive material ordinarily contains a calcium salt derived

from raw material or through a manufacturing process in an



The silver halide photographic |ight sensitive material (hereinafter
referred to also as a light sensitive material) 1in the invention has a
phot ogr aphi ¢ conmponent | ayer conpri sing

6 a light sensitive silver halide emulsion | ayer on a reflective
support, and is imgew se exposed and deékel oped according to a

conventi onal phot ographic process to obtain a so-called- photographic
print. As a light sensitive material, any conventional material can be
used, but the calciumcontent of the photographic conponent |ayer is
preferably 10 ng/nferr] or less, and nore preferably, an outernost |ayer

of the photographic conponent | ayer preferably cantain elatin having a
di fferencear‘éﬂgll % sr?f‘ﬁegagef:a@éﬁa%gsp@bequ%r tO&'{]iaoﬁaj‘FgE@[ B8FPP- C and
its specific rotation at 40-C, in pating the light sensitive material wth
properti estR Hogtasensitive PREPRARL RYagRicaliserhorddperidyYcont ent and

gelatin will be detailed  below. (Calciumcontent) The, cal ci um
content i rFAHEINS At MEAM OF dirds &ft sglisyum in terms of calcium atoms.

The calcium content of the photographic component layer
of the iight sensitive material in the invention is preferably
10 mg/m®* or less, and more preferably, 5 mg/m® or less.

In order to reduce the calcium content, Qelatin having a
low calcium content is used as a binder, or a coating solution
to be coated on a support during light sensitive material
manufacturing, a silver halide emulsion, a dispersion of a
hydrophobic compound such as a coupler or é gelatin
composition such as a gelatin solution is desalted by noodle
washing, dialysis or ultrafi%tration. Of these, gelatin having
a low calcium content is pfeferably used.

(Gelatin)

In order to reduce the calcium content of gelatin, an ion
exchange method is preferably used. In the ion exchange method,
as described, for example, in.Japanese Patent O.P.I.
Publication Nos. 63-296035, the gelatin solution is passed

. through an ion exchange reéin and is passed through a cation
exchange resin particularly for reducing the calcium content,

during manufacturing or employing of gelatin.



cal ciumwei ght per nferr] of light sensitive material in terns of cal ci um
atons in a calciumconpound such as a calciumsalt. As a quantitative
anal ysis, ICP (Inductively Conpied Plasm) enission spectrochem cal

analysis is used. This analysis is detailed in "Kagaku no Ryoi ki", Zokan
127, published in 1980 by Nannkodo and &. A, Fassel, Anal. Chem, 46, 1110
(1974). Cel atin used advant ageously as a binder for light sensitive

material ordinarily contains:a calciumsalt derived fromraw material or
t hrough a manufacturing process in an _
7 anount of several thousand ppmin terns of a calciumatom The

| i ght sensitive terial. pr,actd cally used,ordinari co i.ns g err
or gm)r e of cal clim?H %ﬂtejrrfrshaa?lr@alaci T 5{"%%%‘.”“ gon{:é’%eng%ﬂl usmjaglo%g of]
t he phot ographic ¢ nent l.ayer . of .the light.sensitive .material .in.the

| nvent i on PEOTFRTES 98 JAC L iy Mii Py £0GPTPRERELC Pl A det, gejacan

nmg/ nf err] Oémﬁﬁéf In order to reduce the calciumcontent, gelatin

having a iumcontent is used as a binder, or a coating solution

to be coated on_a support durinpg light _sensitive terial
The géfgtin usedg%n é%e 1ight senSiEEVe material can be

subjected to hydrogen peroxide oxidation treatment in order to
-reduce a photographic activity.

The specific rotation of gelatin in the invention means
that of gelatin before hardening treatment, and is measured
according to the foilowing method.

A 1 % aqueous gelatin solution, which is adjusted to pH

6.0, is prepared, and allowed to stand for 30 minutes at 40° C.

Thereafter, specific rotation [0]1* of the resulting solution

is measured employing a sodium lamp as a light source, and

after the solution is allowed to stand for one hour at 20° C %
0.1° G, specific rotation [ocj20 is similarly measured. The
difference Aa between the specific rotation at 20° C and the
specific rotation at 40° C is obtained by the following
equation:

Ao = [0(.]20 _- [a]40|\

In the invention, -Aa of gélatin used in light sensitive

material is preferably 50 or more, more preferably 60 or more,



manuf acturing, a silver halide emulsion, a dispersion of a hydrophobic -
conpound such as a coupler or a gelatin conposition such as a gelatin
solution is desalted by noodle washing, dialysis or ultrafiltration. O
these, gelatin having a low calciumcontent is preferably used. (Gelatin)
In order to reduce the calciumcontent <& gelatin, an ion exchange nethod
Is preferably used. In the ion exchange nethod, as described, for exanple,
i n Japanese Patent O P.l1. Publication Nos. 63-296035, the gelatin solution
i s passed through an ion exchange resin and is passed through a cation
exchange resin particularly for reducing the cal ciumcontent, during

manuf acturing or, enpl oyin f gelatin. )

8 anfgrfémglé B0z p%@?fﬁﬁgéﬁyow cEP ot W cBReBneelAEITRRT G PIRAPd
- processed gelatin in which incorporation of calciumin gelatin is snall
The gel at idousEdthe hlended)igelsdria mayebeabéronlmewe. be subjected to
hydr ogen peroxi de oxidation treatnent in order to

~ Gelatin for photographic use includes and an alkali
- processed gelatiﬁ such as lime, én acid processed gelatin such
as hydrochloric acid during manufacturing from collagen, and
gelatin is generally made from pig skin, cow skin or cow bone.

Gelatin used in the light sensitive material in the
invention may be a lime-processed gelatin or an acid processed
gelatin and gelatin made from pig skin, cow skin or cow bone.
Preferably, gelatin is a lime-processed gelatin made of cow
bone.

(Heat fusible thermal transfer ink sheet)

The heat fusible thermal transfer ink sheet in the
invention (hereinafter referred to élso as ink sheet)
comprises a support and provided thereon, a heat fusible
thermal transfer ink (hereinafter refefred to also simply as
ink) whose surface layer contains a resin having a hydrophilic
group.' The ink sheet can form another image on an image formed
after imagewise exposure and development of a silver halide
photographic light sensitive-material, and assure sharp and
durable image.

The heat fusible thermél transfer ink or ink herein

referred to is a layer for being transferred from the ink



reduce a photographic activity. The specific rotation of gelatin in
the invention neans that of gelatin before hardening treatnent, and is
measured according to the follow ng nethod. A 1 % aqueous gelatin
solution, which is adjusted to pH 6.0, is prepared, and allowed to stand
for 30 mnutes at 40 C. Thereafter, spegific rotation [[err]][err] of the
resulting solution is neasured enploying a sodiumlanp as a |ight source,
and after the solution is allowed to stand for one hour at 20[err] C 0.1
C, specific rotation [err] is simlarly neasured. The di fference Aa

bet ween the specific rotation at 20[err] C and the specific rotation at 40

Cis obtained by the follo uati on; [err I n, the

i nvent i on,SHegL o¥° PET ﬁnﬂéﬁ%‘glﬂ“arqqeglﬁo Lhssilrpge %H'E%‘@‘Fli %?C?Egﬁ%fté’r ably 50
or nore, nore preferabl 60 or nore,

9 andhe FPPVﬁBFéOB%f@MEﬁqF%% prssesines gersrined Aw dtied,

[err] of the blended gelatin nmay be 50 or nore.
form another image.

The ink sheet comprisés a support having a first surface
and a second surface, and a heat resistant layer provided on
the first surface and provided on the second surface, a
releasing layer, a colorant layer and preferably an adhesive
layer in that order or a releasing layer, a colorant layer, a
metal film layer and an adhesive layer in that order. The
resin containing a hydrophilic group is contained in the
colorant layer or the adhesive layer according to the ink
sheet constitution. The resin is preferably contained in an
amount of 30% by weight or more, and more'preferably 50% by
weight or more in the layer in which it is contained. The
metal film layer can make an ink color metallic-colored, and
further; a coloraﬁt'layer containing a yellow colorant can
form, as a transfer image, a gold color image which can not be
formed in a photographic image.

When the color tone of the image formed by heat fusible
thermal transfer ink has the relationships, L*<30, -5<a*<+5
and +0.1<b*<+50, and glossiness of the image measured
according to JIS-7Z8741-1983 is 100 or mofe, a high quality

gold image is formed. The metal film layer is practically an



Gel atin for photographic use includes and an al kali processed gel atin such
as linme, an acid processed gelatin such as hydrochloric acid during

manuf acturing fromcollagen, and gelatin is generally nade from pig skin,
cow skin or cow bone. Gelatin used in the light sensitive material in
the invention may be a |inme-processed gelatin or an acid processed

gelatin and gelatin nade from pig skin, cow skin or cow bone. Preferably,
gelatin is a lime-processed gelatin nade  of cow bone. (Heat fusible
thermal transfer ink sheet) The heat fusible thermal transfer ink
sheet in the invention (hereinafter referred to also as ink sheet)
conprises a support and provided thereon, a heat fusible thernmal transfer

i nk (her eipdamioum Ldmr baven Eomeedsihypleyaporatikn - Wwiamgh siectudaueayad 1
contains a resin having a hydrophilic group. The ink sheet can form
anot her i lmegexphainednbgkoworned after inagewi se exposure and devel opnent
of a silver halide photographic |light sensitive material, and assure sharp
and dur aliserifamgelayer) The heat fusible thermal transfer ink or ink
herein referred to is a layer for being transferred fromthe ink

The surface layer is melted or softened during thermal
transfer ﬁo-adhere to a photographic print and has such a
function that the heat fusible transfer ink is fixed on the
photographic print. Therefore, a thermoplastic resin or an
adhesive is used in the layer, and the thermoplastic resin or
an adhesive has a hydrophilic group such as a hydroxy group, a
carboxy group, a sulfonic acid group, an epoxy group or an
amino group. The carbox&, sulfonic acid or amino group may be
iﬁ the form of salt. The surface layer may further contéin a
heat fusible compound. | !

The thermoplastic resin inclﬁdes a polyamide resin, a
polyesﬁer resin, a polyacrylate resin (polymethyl methacrylate
or polyethyl acrylate), a polyurethane resin, a polyvinyl
chloride resin, a polyvinylidene chloride resin, a polystyrene
resin, a polyvinyl acetate resin, a polyethylene-resin, a
polypropylene resin, a polybutadiene resin, a polyvinyl
alcohol resin, a phenol resin, a cellulose resin, |
(methylcellu;osé, ethylcellulose, carboxymethylcellulose or
nitrocellulose), a polyvinyl ether resin, a polyvinyl

pyrrolidone resin, a petroleum resin, a rosin resin, a

cumarine-indene resin, a terpene resin, a styrene-butadiene



10 sheet to formanother inage to the inmage fornmed according to the
conventi onal phot ographic process as descri bed above to form another
i mage. The i nk sheet. conprises a support having a first surface and
a second surface, and a heat resistant |ayer provided on the first surface
and provided on the second surface, a 1peleasing |ayer, a colorant |ayer
and preferably an -adhesive layer in that order or a releasing |ayer, a
colorant layer, a netal filmlayer and an adhesive layer in that order.
The resin containing a hydrophilic group is contained in the colorant
| ayer or the adhesive |ayer according to the ink sheet constitution. The
resin is preferably contained in an anount of 30% by weight or nore, and
mor e pr efratlssy BE)EEYy isaprghe tubbere The reslinymayi hevmsed singly or
contained. The nmetal filmlayer can nmake an ink color netallic-col ored,
and f urtirerqombigwitdioant | ayer containing a yellow colorant can form as a
transfer image, a gold color imge which can not be forned.in a
phot ogr aphi ¢ iThedhesive \Whedutles aolow mobhsculfar heiighgeolyetbglbpeheat
fusible thermal transfer ink has the relationships, L*<30, -5<a*<+5 and
+0. 1<b* <*atSfhsiandreglians sanesspehet hesimeged nedaw etblecular weight
resin such as an aliphatic, aromatic or dicyclopentadiene
petroleum resin.
The heat fusible compound includes carnauba wax, montan
wax, bee wax, rice wax, paraffin wax, microcrystalline wax,
polyethylene wax, sazol wax and lanolin wax, paraffiﬁ wax. The
wax may be used singly or in combination.
The content ratio of the thermoplastic resin, adhesive or
heat fusible compound may be any, but it is preferable that
the thermoplastic resin content is 30 to 100% by weight, the
adhesive content is 0 to 50% by weight, and the heat fusible
compound content is 0 to 55% by weight.
{Colorant layer)
The colorant layer may be the surface layer containing a
colorant, or the colorant layer may be a layer different from
the surface layer as an adhesive layer. When the colorant
layer is different from the surface layer, the colorant layer
is formed by dispersing a colorant in a composition containing
the above thermoplastic resin or adhesive.

The colorant includes inorganic pigment such as titanium

dioxide, carbon black, zinc dioxide, Prussian blue, cadmium



according to JI S-Z8741-1983 is 100 or nore, a high quality gold inmage is

formed. The nmetal filmlayer is practically an calum num film
| ayer fornmed by evaporation. Each technique will be explained bel ow.
(Surface | ayer) The surface layer is nelted or softened during

thermal transfer to adhere to a photogigphic print and has such a
function that the heat fusible transfer ink is fixed on the photographic
print. Therefore, a thernoplastic resin or an adhesive is used in the

| ayer, and the thernoplastic resin or an adhesive has a hydrophilic group
such as a hydroxy group, a carboxy group, a sulfonic acid group, an epoxy
group or an ~amno group. The carboxy, sulfonic acid or am no group may be
in the foroisle st @& chiyemgyef aéelraqwxm figachebagdmitai #iBC ABat fusible
conpound. The thermopl astic resin includes a polyanmde resin, a

pol yest er ecalistivm,a quelepdcr piigmentesuch (polgmetdyy| thdoiadigpate or
pol yet hyl acrylate), a pol yurethane resin, a polyvinyl
anthraquinone, anthanthrone, triphenedioxazine pigment, vat

dve pigment, phthalocyanine pigment (for example, copper
phthalocyanine or its derivative) or quinacridone pigment, and
a dye such as a direct dye, a dispersion dye, an oil-soluble
dye or a metal containing bil—soluble dve. The dye having
excellent light fastness and minimizing density lowering |
during storage is preferable.

.The colorant content of the colorant layer is preferably
5 to 80% by weight.

(Metal film layer)

The metal film layer can be formed by an evaporation,
spattering or ion plating method employing zinc, aluminum,
gallium, indium, tin, silver, gold, copper, silicon, chromium,
_titanium, platinum, or vanadium. The thickness of the metal
film layer is preferably 10 to 20 nm. |
(Releasing layer)

A releasing layer is provided so that only heated
portions of the ink layer can be effectively transferred with
appropriate sensitivity and sharpens of the transferred image
is impréved. In the releasing layer, natural wax, paraffin wax;

microcrystalline wax, oxidized wax, ester wax, or a low



chl ori de
pol yvi nyl

resin, a polyvinylidene chloride resin, a polystyrene resin,
acetate resin, a polyethylene resin, a polypropylene resin,

pol ybut adi ene resin, a polyvinyl alcohol resin, a phenol resin, a
cellulose resin, (nethylcellulose, ethylcellulose, carboxynethylcellulose
or nitrocellulose), a polyvinyl ether jgesin, a polyvinyl pyrrolidone

resin, a’

petroleumresin, a rosin resin, a cunmarine-indene resin, a

terpene resin, a styrene-butadi ene
rubber and an isoprene rubber. The resin-may be used singly or in

conbi nat i
pol yet hyl

The heat

on. The adhesive includes a | ow nol ecul ar wei ght

a
a

12

ene, arosin resin, a terpene resin and a |ow nol ecul ar wei ght
resi n suchokecuhan|pplyatinylencomari ¢sorsedcynd opdrgitingidingeodnEum resin.

fusi bl e conpound i ncl udes carnauba wax, nontan wax, bee wax,

rice

wax, par apblyetlaxleme oreor hyss tesipleicnellmxprepersglel eyl ene wax, sazol wax and
| anolin wax, paraffin wax. The wax nmay be used singly or in conbination.

In order to adjust adherence of the releasing layer to
the support, the releasing layer may contain a resin or an
additive.

(Support)

The support is not specifical}y limited, and a support of
various kinds of material, various layer constitutions or
various size is optionally used according to its usage. The
support includes a paper sheet such as paper, a coat paper or
a synthetic paper (for example, a polypropylene sheet, a
polystyrene sheet or their lamination sheet), a polyvinyl
chloride sheet, an ABS resin §heet, a polyethylene
terephthaiate film, a polybutylene terephthalate film, a
polyethylene naphthalate film, a polyarylate film, a
polycarbonate film, polyether keténe film, a polysulfone £film,
a polyimide film or their lamination film, a metal f£ilm or
sheet, a ceramic film or sheet and a complex film in which two
or more of the above described sheet or film are laminated.

The thickness of the sﬁpport is preferably 20 pm or less,
and more preferably 2 to 10 um.

A heat resistant layer is provided on the surface.(rear
surface) of a support opposite the ink layer in order to

prevent adherence of a thermal head to the support, sticking,



~The content ratio of the thernoplastic resin, adhesive or heat fusible
conpound may be any, but it is preferable that the thernoplastic resin
content is 30 to 100% by wei ght, the adhesive content is 0 to 50% by

wei ght, and the heat fusible conpound content is O to 55% by wei ght.

(Col orant | ayer) The col or ant Iaxﬁ{ may be the surface |ayer
containing a colorant, or the colorant™ ayer nay be a layer different from
the surface | ayer as an adhesive |ayer. Wen the colorant |ayer is
different fromthe surface |ayer, the colorant layer is formed by

di spersing a colorant in a conposition containing the above thernoplastic

resin or adhesive. The colorant includes inorganic pigment such as
titani um ploexifg, 62’&pIPladociiracd Of dte Phkssheat bl uhe brdm um
13 oxide or a chromate of iron oxide, |lead, barium zinc or calcium

organi ¢ phguRBEaflChagsr darddf AP WiEs a FBLI-RAGIEEmpdidH hr one,
tri phenedi oxazi ne pi gnent, vat dye pignment, phthal ocyani ne pignment (for
exanpl e, ¢@PRBie of minimizing the sticking described above. The heat

resistant layer can be formed with a resin, for example, a

resin selected from the group consisting of a silicone resin,

.a polyester resin, a polyamide resin, a cellulosé resin, an

acryl resin and a fluorine-containing resin.

In the heat fusible thermal transfer ink image formed,
according to the method of the invention, on an image bearing
layer of a photographic print having a support and provided
thereon, the image bearing layer, a 1 kg/cm’ load was applied
to the surface of the support opposite the image bearing layer,
and the image bearing layer surface was rubbed at a speed of
200 mm/second for 50 back and forth cycles, where each cycle
consisted of one backward stroke and an eqﬁal forward stroke.
The resulting transfer ink image exhibited no density lowering
nor image bleeding onlthe image periphery, and resulted in an
image with excellent durability. |

Glossiness of gold images according to the heat fusible
thermal transfer ink is preferably 100 or more, more
preferably 150 or more, and still more preferably 150 to 500.
Regarding color tone, an L* value is preferably 30 or less,
and more preferably 20 or less, an a* value is preferably -3

to +3, and a b* value is preferably +0.5 to +30. Glossiness



pht hal ocyanine or its derivative) or quinacridone pignent, and a dye such
as a direct dye, a dispersion dye, an oil-soluble dye or a netal
containing oil-soluble dye. The dye having excellent |ight fastness and

m nimzing density lowering during storage is preferable.

The

colorant content of the colorant layer iyg preferably 5 to 80% by weight.
(Metal filmlayer) The netal filmTlayer can be fornmed by an

evaporation, spattering or ion plating nethod enploying zinc,
gallium indium tin, silver, gold, copper, silicon, chrom um
pl ati num or vanadium The thickness of the netal filmlayer

al um num
titani um
Is preferably

10 to 20 nm (Rel easing | ayer) A rel easing layer is provided so that
onl y heat eHergix treferredd ttee iisnkhehayeedcaocdedid eod |0ESAZ744R4088r eddwi t h

appropriate sensitivity and sharpens of the transferred i mage

s inproved.

In the rel asingp 1 ayerfacwiglioaglsivexs pbtaified Bpxthe nicietviyst alklthod:wax,

oxi di zed wax, ester wax, or a |ow

14

The 5 cm’ thermal transfer ink solid image is further

printed on an image bearing layer of a developed photographic

print, and glossiness of the solid image is measured at an

incident angle of 45° and at an acceptance angle of 45° using

a glossmeter VGS-ID made by Nihon Denshoku Kogyo Co.,

Ltd.

L*, a* and b* in the invention is an coordinate space

represented by the CIE coordinate which was defined in

Commission Internationale de 1l'Eclairage (CIE). Color is

'represented by lightness, chroma and hue in the CIE coordinate.

Glossiness in the invention can be adjusted by the kinds

of metal raw materials for forming a gold image, an

evaporation condition for forming a metal film layer,

a metal

film layer thickness or the surface property of a layer in

contact with the bottom surface of the metal film layer.

L*, a* and b* in the invention can be adjusted by the

kinds or content of a yellow dye contained in the colorant

layer, the colorant layer thickness or metal film laver

properties such as metal evaporation conditions and metal film

layer thickness.

The present invention will be explained in detail by the

following examples, but it is not limited thereto.

Example 1



nmol ecul ar pol yethyl ene wax is used and-a high nelting point polyethylene

wax is especially preferable. In order to adjust adherence of the
rel easing layer to the support, the releasing layer may contain a resin or
an additive. (Support) The support is not specifically limted, and

a support of various kinds of materialyy various |ayer constitutions or

various size is optionally used according to its usage. The support

i ncl udes a paper sheet such as paper, a coat paper or a synthetic paper

(for exanple, a polypropylene sheet, a polystyrene sheet or their

| am nation sheet), a polyvinyl chloride sheet, an ABS resin sheet, a

pol yet hyl ene terephthalate film a polybutylene terephthalate film a

pol yet hyl éeepapaticn afe ik mhestpdlyarylate film a polycarbonate film

pol yet her ketone film a polysulfone film a polyimde filmor their

| am nation fil A asnshevn fin Big. Isheetreleaséngniayér|dn a <hestardnd a

conplex filmin which two or nore of the above described sheet or filmare

| am nat edlayer 3, Taamdtidlc kiidss lefyetrhe@ andpant adisesnived eraatdry 12,0 eaethr | m or

|l ess, and nore preferably 2 to 10 [err]m A heat resistant |ayer. is

provi ded havihg the fEskEldwiery compolbdeepnof wars uppovidapposidtatd bedetrk | ayer

in order to prevent adherence of a thermal head to the support, sticking,
on a 5.0 um polyethylene terephthalate (PET) support 5 having

a 0.2 um heat resistant layer 6 on the surface opposite the
colorant layer. Thus, ink sheet 1 was prepared.
<Releasing layer 4 composition>

High melting point polyethylene wax 90 weight %
(Microflat CE-150, made by Koyo Kagaku Co., Ltd.)

Ethylene-vinyl acetate copolymer - 10 weight %
(Evaflex EV-210, made by Mitsui Dupont Polychemical Co.,
Ltd.)

The thickness of releasing layer was 0.4 um.

<Colorant layer 3 composition>

Yellow dye (Eisen Spilon Yellow GRH, 10 weight %
made by Hodogaya Kagaku Co., Ltd.) :

Acryl resin (Dianal BR-87, 80 weight %
made by Mitsubishi Rayon Co., Ltd.)

Rosin resin (Hariester DS-90, 5 weight %
made by Harima Kasei Co., Ltd.)

Ethylene-vinyl acetate copolymer . 5 wéight %
{Sorlex R-DH, made by Nihon Gosei kagaku Co., Ltd.)

The thickness of Colorant layer 3 was 1.0 um.
<Metal film layer 2 composition>
Evaporation aluminum .

The thickness of metal film layer 2 was 500 A.



15 bl ocki ng, or crunple occurrence of the ink sheet. The heat
resistant |ayer can be fornmed with a well-known conposition capable of
m nim zing the sticking described above. The heat resistant |ayer can be
formed with a resin, for exanple, a resin selected fromthe group
consisting of a silicone resin, a polyeggter resin, a polyamde resin, a
cellulose resin, an acryl resin and a fluorine-containing resin. I n
the heat fusible thermal transfer ink image forned, according to the
met hod of the invention, on an image bearing |ayer of a photographic print
havi ng a support and provided thereon, the image bearing layer, a 1
kg/cmerr] load was applied to the surface of the support opposite the
i mage bearing |eydresivhdavex ilnggeppesikie®>| ayer surface was rubbed at a
speed of 200 nm second for 50 back and forth cycles, where each cycle
consi sted of onkcihplkdvmrabpstlyoler dhdvang eguehrbonmagnbunt)r okeb0 weHght %
resul ting trans{@&elink iATadd.Oex makliet byt NohodenFunyakwwsy.i.ndtdhdr i mage _
bl eedi ng on the i mage periphery, and resulted in an imge with excellent
durability. Polyvinyl chloride resin 50 weight %
(G-351, made by Nihon Zeon Co., Ltd.)

The thickness of adhesive layer 1 was 0.2 um.
(Preparation of ink sheet 2)

Ink.sheet 2 was prepared in the same manner as in Ink
sheet 1, except that the adhesive layer 1 composition was
replaced with the followiﬁg adhesive layer composition:

Acrylate copolymer 30 weight %
(as described above)

Polyvinyl chloride resin : 70 weight %
(as described above) '

(Preparation of ink sheet 3).

Ink sheet 3 was prepared in the same manner as in Ink
sheet 1, except that the adhesive layer 1 composition was
replaced with the adhesive layer 1 compésition wa§ replaced

with the following adhesive layer composition:

Acryvlate copolymer 20 weight %
(as described above)

Polyvinyl chloride resin : 80 weight %
(as described above)

(Preparation of ink sheet 4)
Ink sheet 4 was prepared in the same manner as in Ink

sheet 1, except that the adhesive layer 1 composition was



G ossiness of gold images according to the heat fusible thermal transfer
ink is preferably 100 or nore, nore preferably 150 or nore, and still nore
preferably 150 to 500. Regarding color tone, an L* value is preferably 30
or less, and nore preferably 20 or less, an a* value is preferably -3 to
+3, and a b* value-is preferably +0.5 tqq¢+30. { ossiness

16 herein referred to is neasured according to JI S-Z8741-1983 and 1is
a 45[err] surface gl ossiness obtained by the foll ow ng mnethod: The 5
cnferr] thermal transfer ink'solid inmage is further printed on an inmage
bearing | ayer of a devel oped photographic print, and gl ossi ness of the
solid inmage is neasured at an incident angle of 45 and at an acceptance
angl e of 4Bgpladedisiith an glayineesinVEsvity neo chpdrdphidii coaropku Kogyo
Co., Ltd. L*, a* and b* in the invention is an coordi nate space

repr esent edDbanaheBrGH D comrdd gt MinsublhshasRapdmn n@al. 4 riLtdCdnm ssi on
Internationale de 1'Eclairage (CIE). Color is represented by |ightness,
chroma and (buepatativn G dehtdiseakétive mat&rbskiswgsle L)t he i nvention can

be adj usted by the kinds
As a support was used a paper substrate having a
polyethylene layer and a titanium_dioxide containing
polvethylene layer on the surface of ﬁhe support opposite the
‘former polyethylene layer. The following ébmpositions were
provided in the order described below on the titanium dioxide
containing polyethylene layer. Thus, light sensitive material

sample 1 was prepared. Gelatin used was a lime-processed

gelatin made from cow bone, the gelatin having a calcium

content of 20000 ppm and being Aax = 45.

?

In the following, the numerical value shows an adding
amount, g/m?, and the added amount of the silver halide
emulsion is illustrated in terms of silver.

<Blue sensitive layer>

Gelatin : 1.20
Blue sensitive silver bromochloride _ 1 0.26
emulsion

Yellow coupler (Y-1) 0.80
Dye image stabilizer (ST-1) ' 0.30
Dye image stabilizer (ST—2). ' 0.20

Anti-stain agent (HQ-1) 0.02



of nmetal raw materials for formng a gold inage, an evaporation condition
for forming a netal filmlayer, a netal filmlayer thickness or the
surface property of a layer in contact with the bottom surface of the
metal filmlayer. L*, a* and b* in the invention can be adjusted by
the kinds or content of a yellow dye cgptained in the colorant |[|ayer, the
colorant layer thickness or netal filmlayer -properties such as netal

evaporation conditions and netal film |ayer thickness. The present
invention will be explained in detail by the follow ng exanples, but it is
not limted thereto. Exanple 1 17
(Preparation of ink sheet 1) As is shown in Fig. 1, a releasing | ayer

4, a colorant |aysrtiziryaddesioni rgehtyAIP-1nd an adhesiveli@yer 1, each
havi ng the follow ng conposition, were provided in that order on a 5.0
[ err] m pol yet hyl erfEincendpphithdate( PET) support 5 having a ©.20[err] m heat
resistant layer 6 on the surface opposite the

<Intermediate layer>

Gelatin 1.20
Anti-stain agent (HQ-2) ' 0.12
Diisodecyl phthalate 0.15

<Green sensitive layer>

Gelatin ' 1.40
Green sensitive silver bromochloride 0.17
emulsion |
Magenta coupler (MM-1) : 0.35
| Dye image stabilizer (ST-3) 0.15
Dye image stabilizer (ST-4) 0.15
Dye image stabilizer‘(ST—S) 0.15
Anti-irradiation agent (AIM-1) ' 0.01
Dinohyl phthalate , 0.20

<UV absorbing layer>

Gelatin : 0.94
UV absorber (UV-1) 0.28
UV absorber (UV-2) 0.09
UV absorber (UV-3) 0.38
Anti-stain Agent (HQ-1) "0.03

Dinonyl phthalate ' _ 0.40

<Red sensitive layer> -



colorant layer. Thus, ink sheet 1 was prepared. <Rel easing | ayer 4

conposition> H gh nelting point polyethyl ene wax 90
wei ght % (Mcroflat CE-150, made by Koyo Kagaku Co., Ltd.)
Et hyl ene-vi nyl acetate copol yner 10 weight % (Evafl ex
EV-210, made by M tsui Dupont Polychem gqal Co., Ltd.) The
t hi ckness of releasing |ayer was 0.4 [err]m <Col orant | ayer 3
conposi ti on> Yel | ow dye (Eisen Spilon Yell ow GRH, 10
wei ght % made by Hodogaya Kagaku Co., Ltd.) Acryl resin (D anal
BR- 87, 80 wei ght % made by M tsubishi Rayon Co.,
Ltd.) Rosin resin (Hariester DS-90, 5 weight %
made by Hari ma Kadalatdn Ltd.) Et hyl ene-vi nyl acet at el cdpol ymer
5 weight % (Sorlex R-DH, nmade by N hon Gosei kagaku Co., Ltd.)
The thickness of GeEbrmEmsitiyer s3lver bromdehkdrhde <Met@2¥ilmlayer 2
conposition> enlayomnat i on al um num The thickness of netal film
| ayer 2 was 500 A 18
Cyan coupler (C-1) 0.24
Cyan coupler (C-2) 0.08
Dye image stabilizer (ST-1) 0.20
Anti-stain agent (HQ-1) 0.01
High boiling point solvent (HBS-1) 0.20

Dioctyl phthalate 0.20

<UV absorbing layer> -

Gelatin 0.40
UV absorber (UV-1) | ' 0.10
uv absorber (Uv-2) 0.04
UV absorber (UV-3) 0.16
Anti-stain Agent (HQ-1) : 0.01
Anti-irradiation agent (AIC-1) 0.02
Dinonyl phthalate - 0.20
Polyvinyl pyrrolidone 0.03

<Protective layer>
Gelatin 1.00
The calcium content of the above obtained sample 1 was

15.0 g/m.



<Adhesi ve | ayer 1 conposition> Acryl ate copol yner (having a carboxy

gr oup) 50 wei ght % (Julimer AT-510, nmade by N hon Junyaku Co., Ltd.)
Pol yvinyl chloride resin 50 wei ght % (G 351,
made by N hon Zeon Co., Ltd.) The thickness of adhesive |ayer 1 was
0.2 [err]m (Preparation of ink sheet 3) I nk .sheet 2 was prepared in

the sane manner as in Ink sheet 1, except that the adhesive layer 1
conposition was replaced with the follow ng adhesive | ayer conposition:

Acryl ate copol yner .30 weight % (as
descri bed above) Pol yvinyl chloride resin 70
wei ght % (as described above) (Preparation of ink sheet 3) I nk

sheet 3 was pre)afled in the same manner 8§Hsn Ink sheet 1, except that the
adhesive layer 1 conposition was replace {th the adhesive layer 1
conposi tion was repl aceccuswcm-e-rmmm o adhesi ve | ayer conposition:

Acryl ate copol yner 20 wei ght % (as

descri bed above) Pol yv 8r| de r eNHCO— CHCHyS0,C12H0s5 80
wei ght % (as descri b b _l ratl on of i nk sheet 4) I nk
sheet 4 was prepared in t -. inInk $Meet 1, except that the

adhesi ve | ayer 1 conp05|t|on mas

MM-1 j
NHCO— cuo—@—can(t)
CoHs
C
-1
¢ CsHs®)
OH '
c NHCO—CH CsH11(t)
CaHs
C2Hs
a
C-2 E F
| OH
NHC F
CsHq1(t)
: F F
(t)CsHy4 O—CI:HCONH

Cahli) &



19 replaced with an acryl resin having no hydrophilic group (D anal
BR- 90, made by M tsubishi Rayon Co., Ltd.). (Preparation of |ight
sensitive material sanple 1) As a support was used a paper substrate
having a polyethylene layer and a titani um di oxi de cont ai ni ng

pol yet hyl ene | ayer on the surface of thgssupport -opposite the fornmer

pol yet hyl ene | ayer. The foll ow ng conpositions were provided in the order
descri bed bel ow on the titani.um di oxi de containing polyethylene |ayer.
Thus, light sensitive material - sanple 1 was prepared. Celatin used was a
| i me-processed gelatin made from cow bone, the gelatin having a cal cium
content of 20000 pgm and bei ng Llerr] = 45, In the foll ow ng, the

numerical val uSEhbws an addi fgHe@nount , g/nmerr], and the added anount of
the silver halide enulsionis ustrated—ip terns of silver. <Blue

sensitive | ayer> R coQ Q
7.

Bl ue sensitive silver bronochl @e

: 1.20
enul si on

Yel | ler (Y-1
el I ow coupl er ( ) C5H11?t)
ST_z 05H11(t)
CaHs
NCOCH,0 CsHy4(t
- 20 sH11(t)
ST-3
OC4Hg
. C4Hq(t)
(t)CqHg
OC4Hg
ST-4 ‘
Ao
" eH13
ST-5

CHs CaHg(t)

H O—Q oH OH
C3H7 CHa'

CaHo(t)



Dye image stabilizer (ST-1) 0. 30 Dye i mage

stabili.zer (ST-2) 0. 20 Anti-stain agent (HQ 1)
0.02 20
Anti-irradiation agent (AlY-1) 0.01 Di nonyl
pht hal at e @420 <Internediate |ayer> .
Gelatin ' 1.20 Anti-stain agent
(HQ 2) .0.12 Di i sodecyl phthal ate
0.15 <Geen sensitive |layer> Gel atin
1.40 ~ Geen sensitive silver bronochloride 0.17
emul si on Magent a coupl er (M\/#B ' 0. 35
Dye i mage st alH@Qi~der (ST-3) HQ-2 0.15 Dye i mage
stabilizer (ST-4) 0.15 Dye i mage
stabilizer' (ST-5) _ OH 0.15 : ARQHK.-jrradiation agent
(()AIZ(I\)A 1) 0.01 CaHy7(t) D nonyl pht hal gte _CqgHss -
(®CsH1r CHs
OH OH
uv-1
OH
N CsHys(t
@:LN sH11(t)
N
| CsHi()
uv-2
OH
N\ CaHql(t
@:l N 4Ho(t)
NI
- CqHg(t)
uv-3 OH
N, c
©:| N 12Hos
NI
' CH3
HBS-1



<WV absorbing | ayer> Gel atin

0.94 WV absorber (UV-1) _ 0. 28 w
absor ber (UV-2) 0. 09 UV absorber (UV-3)
0.38 Anti-stain Agent (HQ 1) 0.03
Di nonyl phthal ate 25 0.40 <Red sensitive |ayer>
21 CGel atin 1. 30
Red sensitive silver bronochloride 0.21 enmul si on
Cyan coupler (C1) ' 0.24 Cyan coupl er
(G2 0. 08 Dye image stabilizer (ST-1)
0. 20 Anti-stain agent (F{}l) 0.01
Hi gh boiling poi nAlYEel vent (I-% Di octyl
pht hal at e nbsor bi ng | ayer>
SOaK SO3K
KO3S KO3S
AIM-1

Chl—/rCH— CH=— CH—I—I——COOH

©/803K /@,sosx
KO3S KO3S

SO3K

AlC-1

S03K

OTCH-(CH_CH)T—'_

SO3K S03K
CH3 Ha

(Preparation of light sensitive material sample 2)
Light sensitive material sample 2 was prepared in the
same manner as in light sensitive material sample 1, except

that a lime-processed gelatin made from cow bone, the gelatin
having a calcium content of 800 ppm and being Ao = 54, was
used. The calcium content of the above obtained sample 2 was

6.0 g/m?.

(Forming an image)



Gel atin 0.40 UV absor ber

(LV-1) 0.10 WV absorber (UV-2)

0. 04 UV absorber (UV-3) 0.16
Anti-stain Agent (HQ 1) 0.01

Anti-irradi ation agent (AICG1) - 26 0. 02 Di nonyl

pht hal at e ' 0. 20 Pol yvi nyl pyrrolidone
0.03 <Protective |ayer> . Gelatin

1.00 The cal ci um content of the above obtai ned sanple 1 was 15.0
g/nmerr]. 22 [err]

The above obtained light sensitive material samples 1 and
2 were exposed and developed to obtain a print having a
portrait. As illustrated in Fig. 2, the resulting print having'
portrait layer 9 on the support 8 was superposed on aﬁ ink
sheet having ink 7 on an ink sheet support 5 so that the
portrait layer 9 contacted the ink 7 of the ink sheet.
Thereafter, a thermal head 10 was applied at 400 DPI to the
ink sheet support 5 of the superposed material to transfer ink
7 to the portrait layer 9 and print a thermal transfer
character image. Thus, a photographic portrait image 100 and a
thermal transfer character image 200 were formed as shown in
Fig. 3.
<Evaluation of heat fusible ghermal transfer image>

(1) printed character image quality:

The printed character image was observed by a 20 power
magpifier and evaluated in five evaluation stages from (5)
‘giving an excellent image to (1) in which the nearest two one-
dot lines are not resolved.

(2) An L* value, an a* value and a b* value were measured
through a color difference meter CR-221 made by Minolta Co.,
Ltd. Further, glossiness was measured according to the above
described method. As a'resuit, the heat fusible thermal
transfer character image obtained using ink sheets 1 through 4

had an L* value of 6.5, an a* value of 0.5, a b* value of 4.0



23

ST-3 24

27

and a glossiness of 160, which showed a gold image with high
quality.

(3) Rubbing test:

A 1 cm® print paper QA-A6 (made by Konica Corporation) was
supefposed én the heat fusible thermal transfer character
image, which had been obtained using each sample obtained
above, in such a manner thaﬁ the rear surface of the print
paper (the surface of the support opposite the silver halide
éhotographic light sensitive layer) contacted the character
image. Thereafter, a load of 1 kg was applied to the 1 cm?
print.paper and rubbed for 500 cycles, where each cycle
consisted of one 50 mm left stroke and an equal right stroke.
The resulting transfer image‘was observed and evaluated in
five evaluation stages from (5) providing no density lowering
nor image bleeding to (1) providing.marked density lowering or
image bleeding.

The results are shown in the following:



[err] . oH 25 [err]

28

Light sensitive Light sensitive
material sample 1 material sample 2
Printed Rubbing Printed Rubbing
character property character property
quality quality

Ink sheet 1 3 3 5 5

Ink sheet 2 3 3 4 4

Ink sheet 3 2 1 2 2

Ink sheet 4 1 1 1 1

As 1is apparent from the above Table, ink éheets (ink
sheets 1 through 4) having a surface layer of ink containing a
resin having a hydrophilic group provided a heat fusible
thermal transfer image is superior in image quality and image
durability to ink sheet (ink sheet 5) ﬁaving a surface layer
of ink containing a resin having né hydrophilic group. Further,
ink sheets (ink sheets 1 through 3 ) having a surface layer of
ink containing, in an amount of 30% by weight or more, a resin
having a hydrophilic group provide more excellent results in
image quality and image durabilify as compared to ink sheet
(ink sheet 4) having a surfacellayer of ink con£aining, in an

amount of 20% by weight, a resin having a hydrophilic group.



(Preparation of light sensitive material sanple 2) Light sensitive materi al
sanple 2 was prepared in the having a cal ciumcontent of 800 ppm and bei ng
Aa = 54, was that a |inme-processed gelatin nade fromcow bone, the gelatin
used. The cal cium content of the above obtained sanple 2 was 6.0 g/nferr].

(Form ng an i mage) 29 26 The
above obtained light sensitive material sanples 1 and 2 were exposed and
devel oped to obtain a print having a portrait. As illustrated in Fig. 2,

the resulting print having portrait layer 9 on the support 8 was
superposed on an ink sheet having ink 7 on an ink sheet support 5 so that
the portrait layer 9&ddMected the ink 7 of the ink sheet. Thereafter, a
t hermal head 10 was -applied at 400-DPl to the ink sheet support 5 of the
superposed material to transfer ink 7 to the portrait layer 9 and print a
thermal transfér A method for forming an image comprising the steps
of:
providing a first image formed photographic material
which has been- imagewise exposed and developed according to a
conventional photographic process employing a silver halide
photographic light sensitive material comprising a first
reflective support and provided thereon, a photographic
component layer comprising a silver halide emulsion layer; and
imagewise transferring ink of a heat fusible thermal
transfer ink sheet comprising a second support and provided
thereon, the ink, onto the first image to form a second image,
wherein the surface layer of the ink contacting the layer
having the first image contains a resin having a hydrophilic
group, the color tone of the second image has the
| relationships in the CIE coordinate, L*<30, -5%a*<+5 and

+0.1<b*<+50, and glossiness measured according to JIS-Z8741-

1983 is 100 or more.

2. The method of claim 1, wherein the resin content of

the surface'layer is 30% by weight or more.

MR



character image. Thus, a photographic portrait imge 100 and a thernal
transfer character inage 200 were fornmed as shown in Fig. 3. <Evaluation
of heat fusible thermal transfer inage> (1) printed character inmge
quality: The printed character inmage was observed by a 20 power
magni fier and evaluated in five eval uafg on stages from (5) giving an
excellent image to (1) in which the nearest two one- dot |ines are not
resol ved. (2) An L* value, an a* value and a b.* value were neasured
t hrough a col or difference neter CR- 221 nmade by Mnolta Co., Ltd. Further,
gl ossi ness was neasured according to the above described nethod. As a
result, the heat fusible thermal transfer character inage obtained using
i nk sheets 1 Bhr dthsh methesld ofn cllaimaluewbérsin, the ipk \allagd dBRsoas, a b*
val ue of 4.0 27 and a gl ossi ness
of 160, whklehsthgwhayer ga cdlmagatnilafyeni gh megual i £ilm layer @@) Rubbi ng
test:

adhesive layer in that order on the second support.

4, The method of claim 3, wherein the colorant layer
contains a yellow colorant and the metal film layer is an

aluminum film layer formed by evaporation.

5. The method of claim 1, wherein the calcium content of

the photographic component layer is 10 mg/m’ or less.

6. The method of claim 1, wherein an outermost layer of
the photographic component layer contains gelatin having a
difference of 50 or more between its specific rotation at 20°

C and its specific rotation at 40° C.

7. The method of claim 1, wherein said imagewise

transferring is carried out employing a thermal head.

///.
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A1l cnerr] print paper QA-A6 (nmade by Konica Corporation) was superposed
on the heat fusible thermal transfer character image, which had been

obt ai ned usi ng each sanpl e obtained 'above, in such a nanner that the rear
surface of the print - paper (the surface of the support opposite the silver
hal i de photographic |ight sensitive I%\%/er) contacted the character inage.
Thereafter, a load of 1 kg was applied to the 1 cn2 print paper and rubbed
for 500 cycles, where each cycle consisted of one 50 nmleft stroke and an
equal right stroke. The resulting transfer inage was observed and
evaluated in five evaluation stages from (5) providing no density |owering

nor image bleeding to (1) providing Qﬁ%}%ensi ty lowering or inage
tlegeedl ng. TbﬁAél?Sié%rgiﬁé'%éﬁfd@ AND dr-_o'ﬂcgmq]@f:THeEREBv y
mat eri al sarrpIAemftl'lOd £ .k rraf@ﬁil Igalrrp < FomprLs hg"'tna Ets'é}l%’%iﬁed

Eﬁ g P ;Q?e Prgy(:).cpiégé;gt g grs t R.}:R%Q gfoxarheg ipth;,)tographig AhELF P rvgrgzgél'li %i'ilas
been imagewise exposed and developed according to a
conventional photographic process employing a silver halide
photographic light sensitive material comprising a first

" reflective support and provided thereon, a photographic
component layer comprising a silver halide emulsion layer; and
imagewise transferring ink of a heat fusible thermal transfer
ink sheet comprising a second support end providedlthereon,
the ink, onto the first image to forﬁ a second image, wherein
the surface layer of the ink contacting the layer'having the
first image contains a resin paQing a hydrophilic group, the-
color tone of the second image has the relationships in the

CIE coordinate, L*<30, -5<a*<+5 and +0.1<b*<+50, and

glossiness measured according to JIS-Z8741-1983 is 100 or more.

FIGURE 2



I nk sheet 1 3 3 5 5 Ink sheet 2- 3
3 4 : 4 Ink sheet 3 2 1 2

2 Ink sheet 4 1 1 1 1 As is
apparent fromthe above  Tabl.g,. ink sheets (ink sheets 1 through 4) having
a surface layer of ink containing a resin having a hydrophilic group
provided a heat fusible thermal transfer inage is superior in inage
quality and image durability to ink sheet (ink sheet 5) having a surface

| ayer of ink containing a resi g /Aaving no hydrophilic group. Further, ink
sheets (ink sheets 1 through 3 ) having a surface |ayer of ink containing,
in an anount of 30% by weight or nore, a resin having a hydrophilic group
provi de nore excellent results in inage quality and imge durability as
conpared to ink sheet (ink.sheet 4) having a surface |ayer of ink
containing, in an anount of 20% by weight, a resin having a hydrophilic

gr oup. al(ﬁ 29 CLAI M5
1. A nethod for forninJ:. 'waae conprising the steps of: provi di ng
a first image fornmed photographic materi al

~—2




whi ch has been i magew se exposed and devel oped according to a conventional
phot ographi ¢ process enploying a silver halide photographic |ight
sensitive material conprising a first reflective support-and provided

t hereon, a photographic conponent |ayer conprising a silver halide

enul sion | ayer; and i magewi se transferring ink of a heat fusible
thermal transfer ink sheet conprising a second support and provided
thereon, the ink, onto the first inage to forma second i nage,

wherein the surface |ayer of the ink contacting the layer having the first
i mage contains a reésin having a By@rophilic group, the color tone of the
second image has the relationships in the ClE coordinate, L*<30, -5<a*<+5
and +0. 1<b*<+50, and gl ossi ness neasured according to JI S-Z8741- 1983 is
100 or nore. 2. The nmethod of claim11, wherein the resin content of
the surface | ayer | 9632 wei ght or nore.

30 3. Th of claim1, wherein the ink sheet has a




rel easing layer, a colorant layer, a nmetal filmlayer and an adhesive

| ayer in that order on the second support. 4. The nethod of claim
3, wherein the colorant |layer contains a yellow colorant and the netal
filmlayer is an alumnumfilmlayer fornmed by evaporation. 5. The
met hod of claim 11, wherein the calciumcontent of the photographic
conponent layer is 10 ng/nferr] or |ess. 6. The nethod of claim1l
wherein an outernost |ayer of the photographi c conponent |ayer contains
gelatin having a difference &/350 or nore between its specific rotation at
20[err] Cand its specific rotation at 40 C _ 7. The met hod of
claim1, wherein said imgewi se transferring is carried out enploying a

t her mal head.

FIG. 3
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