2227750 THERVAL | MAGE TRANSFER RECORDI NG MEDI UM The present invention

relates to a thermal imge transfer recordi ng nmedi um capabl e of producing
highly reliable transferred i mages having inproved friction and scratch

resi stance and heat resistance, and chem cal resistq2¥fggg e known
thermal image transfer recording nedia having an ink conprising an
epoxy resin with a softening point of [err] and a coIorrng agent, as

di scl osed i n Japanese Lai d-Open Patent Application 60-59159. Such
conventional thermal image transfer recording nedia can yield transferred

| mages on a sheet of plain paper, a plastic filmand a sheet of netallic

foil in one coloring operation, and further, the thus transferred | mages
havi ng good | asting and Lstl ace the ink
| ayer of the above- nent Fofiet—corrvett Ao ar AL er recordlﬁg\ ’
medi um conpri ses an epoxy resin havrng a softenlng pornt of 60 to [err] as
previously nentioned, the thermal image transfer recordi ng nmedi um has poor

friction-Tesistingrpy OpRaseRe PhvhBNohCFBEAREY! 9 a MbednwiCdiddgal |y, the -

transfer recording medium capable of producing highly

reliable transferred images having improved friction and
scratch resistance and heat resistance, and chemical

resistance.

There are known thermal image transfer recording
media having an ink layer.compriéing an epoéy resin with
a softening point of 60 to 11d°c and a coloring agent,
as disclosed in Japanese Laid-Open Patent Application
60-S9l59.' Such conveﬁtional theermal image transfer
recording media can yield transferred images on a sheet
of plain paper, a plastic'film and a sheet of metallic
foil in oﬁe coloring operation, and further, the thus
transferred images havihg good lasting and €

wear-resisting properties.

However, since the ink layer of the above-mentioned
conventional thermal image ttansfér recording medium
comprises an epoxy resin having a softening point of 60
to 110°C, as previously mentioned, the thermal image '

transfer recording medium has poor friction-resisting -

<

properties at high temperatures. More specifically, the



transferred i nages becone blurred and illegible when rubbed with corrugated
cardboard at high tenperatures, for instance, at [err] Further, imges
transferred on a recordi ng sheet fromthe above-nenti oned conventi onal
recordi ng nmedi um cont ai ni ng an epoxy resin do not have sufficient

| ubricating properties so that they readily lift off the recording sheet
when brought into contact with hard materials such as netal edge or a nail.
I n addition, the conventional thermal inmage transfer recordi ng medi um has
the shortcom ng that the transferred i mages obt ingﬂ are vul herable to

chemicals, for ¥2hfferred,irages, begoms fplu fhd)}11egiple yhen o
ker osene, car wax, toluene, xylene nd “Perclene" for_dry-cleaning. It is
therefore a fi rrs"l)%%ﬁe‘&tr}bfc? u%etees‘gn?a’iﬁfea}ﬁqecﬂ% t'bﬂbt} gRﬁ/"EPee att"}f"e%ml
Fﬂﬁge,tra”Sferfg?“ﬁ#ﬂﬂthE?“ FFRabl e of produci ng highly reLiabIe |
transferred i mages having excellent friction and scratch resistance and

chem cal resistance. A second object of the present invention is to provide
a thermal inmage transfer recording mediumin which an ink | ayer does not

~readily lift off apmibHdmt Qﬁqéé)‘&iﬁﬁﬁﬁé&% a recording sheet

’ from the abo#e—mentibﬂed-conventional :éco:dinﬁ medium
containing an epoxy resin do doﬁshaﬁe sufficient
lubricéﬁing:propértiés gso that they réadily 1ift off the

'recordinq sheetfwhéh brought into contact'with'hard |

A _ materials such as metal edge or a nail.

In addition, the conventional thermal imade transfer
recbrding medium'has'the shortcoming that the
traﬁsfe::ed ihaqes obtained are vulnerable to chemicals,
for example, industrial alcohol, engine oil, brake oil,
kerosene, car wax, toluene, xylene, and "Perclene" for

dry-cleaning.

~ | It is therefore a first object of the btesent

invention to p:ovide a thermal image transfer recording
medium capable of producing highly reliable transferred
images hévinq excellentlf;iction and scratch resistance

and chemical resistance.

A second object of the present invention is to

provide a thermal image transfer recording medium in

e ,] T

which an ink layer does n@t readily lift off a substrate

at low temperatures.



A third objecy of the present invention is to provide a thermal inage
transfer recording nmedi um having an inproved thernosensitivity. Basically,
the present invention provides a thermal image transfer recordi‘ng nmedi um
conprising a substrate bearing an ink layer, which ink | ayer conprises (i)
a coloring agent and (ii) a copol yner consisting of (A) acrylonitrile

and/ or nmethacrylonitrile and (B) at |east one nononer of the fornula: 1
CH2=C (I') O=COR wherein [err] represents a hydrogen atom
or a nethyl groupA &hdrd objectseft £he présenn imventiomstismitght or
branched [err] al kyl group, a glycidyl group, or a [err] hydroxyal kyl
group. Accor dPrgviget Be thermed: imagentirans riesigusiing) mediam diav
thermal image transfer recording nmedig can be provided. (1) A thermal

i mage transf el dFBFOVES AEGIIASRNSTIVA Yo constructed that an ink |ayer, -
conprises as the main conmponents (i) a coloring agent and (ii) a copol yMer
as defined above. (2) A thermal image transfer recording nmediumwhich is

Basically, the present invention provides a thermal
image transfer recording medium comprising a substrate
bearing an ink layer, which ink layer comprises (i) a
coloring agent and (ii) a copolymer consisting of (A)
acrylonitrile and/or methacrylonitrile and (B) at least

one monomer of the formula: ~/

- (1)
CH2 C

wherein Rl represents a hydrogen atom or a methyl
group; and R2 represents a hydrogen atom, a straight A
or branched Cl-C4 alkyl group, a glycidyl group, or
a Cz-c4 hydroxyalkyl group.

According to the present invention, the following
types of the thermal image transfer recording media can

be provided.



so constructed that a lubricating properties-inparting agent |ayer and the
“above-nentioned ink |ayer are successively overlaid in that order on a
substrate. (3) Athermal image transfer recording nediumwhich is so
constructed that an adhesi on-pronoting agent |ayer is fornmed on the
above-nenti oned substrate, and then the ink layer as in the above-nentioned
type (1), or the lubricating property inparting |layer and the ink |ayer as
in the above- nentioned type (2) are formed thereon. (4). A thernal .nmage
transfer recordidy Mﬂﬁﬁ/ﬁniMQ%_ ARG r‘iﬁft%’dﬁt%gmgﬁm’“ which 1s
t her nosensi ti vity-pronoti nt. | ayer .c rising as. the main conponents a
t her nof usi bl e nsa‘%/.e ‘r‘&%“%%‘f@%& '}/s’tﬂ'f ce]j;H)Ynegt rf:a‘{q?ﬁxi’aﬁeﬁ &5 oﬁr}}ﬁedn t he
above-nenti oned,d 3 | ov.eh 4 : Yos () - ({3) ) | es
of the subst raf.l: ed%l{%g%iﬁ!?hﬁ @e%§n4$%rélyeﬁ?ao#aﬁlel%oanmélé)nmeﬁ y Known
plastic filmargbaned -afcife £xanpl e, a plastic fil'mhaving relatively high
heat - resistance, such as polyester film polycarbonate film triacetyl
cellulose film nylon filmand polyinmde film and a sheet of paper such as
regenerated cellul ose and parchnent paper are appropriate. It is preferable
that the thi ckngsy pfthidmmalibtiagd et faisfeee tecdidiny asaiiun neleidh dis be i n
the range of 2 to 15 _ : o . _

- so constructed that a lubricating properties-imparting

‘agent layer and the aboveémentioned-ink_layet are

successively oVerlaid_in that order on a substrate,

N

')



[err] in the case where images are transferred fromthe thermal inmage
transfer recording nediumto a recording sheet, with the application of
thermal energy to the -5- recordi ng medium by a thernmal head. In such a
case, a heat-resistant protective |ayer nmay be provided on the back side of
the substrate, opposite to the ink layer, to inprove the heat-resistant
properties thereof. Exanples of the materials for the heat-resistant

protective laygy hOkhdtmaln imayel tAHHEEd M RN AL Y Snetd 11 WELLESL S

fluoroplastic, polyimde resin,” epoxy resin, phenolic resin, nelamne resin

and ni trgeetbiisezactéicrnathaal saNEsidn-Wdubtday et | Vefer hpat a spot
of the ink |layer, such as a | aser beam is enployed, there will be no

limtati 6ormedt ba thieclabeve-aferntiomd SubEtratie amd athery tgeninkont ai ned
in the ink layer for use in the present invention can be appropriately .

sel ect edlayem asr hon thieaabove-genitd.qriesheiype (il ganithei huenica taiwyg dy 2%
in conpliance with the requests for the color tone of images. The ink |ayer
of the tREPREFtYmARParting davexcand fherddikihansras rin tthe rabgvesent

i nvention conprises a copalymer of acrylonitrile and/or nmethacrylonitrile,
and at |BgBtigRedcsHBRoAR? &re Formesd, itheAePhent i oned formula (1).

(4) A thermal image transfer recording medium which is
so constructed that a thermosensitivity-promoting agent
layer comprising as the main components a thermofusible
material and/or a heat-softening material is formed on the
above-mentioned ink layer employed in the types (1), (2) and

(3).

Examples of the substrate for use in the present
invention are conventionally known plastic film and paper.
For example, a plastic film having relatively high heat-
resistance, such as polyester film, polycarbonate £ilm,
triacetyl cellulose film, nylon film and polyimide £ilm; and
a sheet of paper such as regenerated cellulose and parchment
paper are appropriate.

It is preferable that the thickness of the substrate
for use in the present invention be in the range of 2 to 15
um, in the case where images are transferred from the
thermal image transfer recording medium to a recording

sheet, with the application of thermal energy to the



Exanpl es of the conpnoner used in formng a copol ynmer together with the
acrylonitrile or nethacrylonitrile are nethyl nethacrylate, nethyl

least one'comonomer of_the_previously mentioned formula (I).
Examples of the eomonomer-used in forming a copolymer
together with the acrylonitrile or methacrylonitrile are
methyl methacrylate,_methyl.acrjlate; ethyl methacrylate,
ethyl acrylate, n-butyl methacrylate, glycidyl methacrylate,
glycidyl acrylate, 2-hydroxyethyi-methaerylate, isobutyi

acryl ate, ethyl nethacrylate, ethyl acrylate, n-butyl nethacrylate,
glycidyl nethacrylate, glycidyl acrylate, 2-hydroxyethyl nethacrylate,
~i sobutyl -6- nmet hacryl ate, tert-butyl nethacrylate and 2-hydroxypropyl
net hacryl ate. Exanples of the thus fornmed copolyners are acrylonitrile -
met hyl nethacrylate, acrylonitrile - methyl acrylate, acrylonitrile - ethyl
met hacr yl atrecozdiygonetiume by at kheraaly helad. achylsaeh! & lcase,nabutyl
nmet hacryl ate, acrylonitrile - glycidyl nmethacrylate, acrylonitrile -
gl yci dyl abeptaresistantoprotective- Apgesxmayhpe perovided anethe back
acrylonitrile - isobutyl methacrylate, acrylonitrile - tert-butyl
ret hacryl af—‘édea@ifyltbﬁl subs&ratg, hpepPesiseob@ thet hakr Jlayes, to improve
netﬁacrylogé gle - ¥ nethacr¥late nethacrylonltrlle - et hyl
acryl at e, EP§FSEPFF pat. PEPR? tiesnkhef met hacrylonitrile - ethyl
acrylate, nmethagrylo |tr|Ie t hacr met hacr Ionltrlle -
olytidyl ot hac Epnples, pE, she) paREfiATE 235 %hed&a&r 8is
- met hacryl op| 2 oxyet t hacr ile -
| sobut yl ng#hgé%§ﬁvﬁelg¥g?h§§?yponl ri?§%:¥%ergp§3§§93§%¥ﬁ§ h§Fate and
silicone resin, fluoroplastic, polyimide resin, epoxy resin,
phenollc resin, melamine resin and nitrocellulose.
When a heat source, which .can selectlvely ‘heat a spot
N _
N of the 1nk_layer, ‘such as. a laser beam, is emploved, there
N/ . : _
will be no limitation to the thickness-of the substrate.
The coloring agent contained in the ink layer for'use
in the present invention can be appropriately selected from
tcarhon black, organic pigments, inorganic pigments and dyes
_in compliance with the requests for the color tone of
images.
~ The ink layer of_the thermal imaée transfer recording
. medium according to the present invention comprises a
;,= copqumer'of acrylonitrile and/or methacrylonitrile, and at



met hacrylonitrile - 2-hydroxypropyl nethacrylate. Anmong the above

copol yners, acrylonitrile-glycidyl nethacrylate, acrylonitrile-nethyl

nmet hacryl ate and acrylonitrile-ethyl nethacrylate are particularly superior
to others, because their heat-, chemcal- and friction-resistant properties
are.excellent, and further they can be easily manufactured. -7- Besi des
t he above bi pol yners, terpolyners can be enpl oyed by sel ecting a nononer
fromthe groups A, B and C, respectively: Goup A acrylonitrile and

et hacr y meihladryd.at@ 0 e rk -dus 1 et hd ddy B 6l £ifd o -HpAeBsr &Syl esent ed
by the following fornmula (11); R [err] wherein R represent’s hydrogen or a
met hyl gmethacxylaRe.r epresents hydrogen, a straight-chain or branched

al kyl group having 1 to 4 carbon atons, or a hydroxyal kyl group having 2 to

4 carbon at omExampdgs ©f diheithus foxned copalyxenrs date net hacryl at e. EQ.C-h :

conononer of G oup A B or C has the follow ng
acrylonitrile - methyl methacrylate, acrylonitrile - methyl

acrylate, acrylonitrile - ethyl methacrylate, acrylonitrile

- ethyl acrylate, acrylonitrile - n-~butyl methacrylate,

acrylonitrile - glycidyl methacrylate, acrylonitrile -

glycidyl acrylate, acrylonitrile- 2-hydroxyethyl

methacrylate, acrylonitrile - isobutyl methacrylate,

acrylonitrile - tert-butyl methacrylate, acrylonitrile - o

2-hydroxypropyl methacrylate, methacrylonitrile - methyl

methacrylate, methacrylonitrile - methyl acrylate,

methacrylonitrile - ethyl methacrylate, methacrylonitrile -

ethyl acrylate, methacrylonitrile - n-butyl methacrylate,

methacrylonitrile -.glycidyl methacrylate, methacrylonitrile

- glycidyl acrylate, methacrylonitrile - 2-hydroxyethyl

methacrylate, methacrylonitrile -~ isobutyl methacrylate,

methacrylonitrile - tert-butyl methacrylate, and

methacrylonitrile - 24hydroxypropyl methacrylate. ~
Among the above copolymers, acrylonitrile-glycidyl

methacrylate, acrylonitrile-methyl methacrylate and

acrylonitrile-ethyl methacrylate are particularly superior

to others, because their heat-, chemical- and

friction-resistant properties are excellent, and further

they can be easily manufactured.



functions: Group A inparting the chenical-resistant and heat-resistant
properties to the ink layer, and increasing the mechanical strength of.the
ink layer. Goup B: inparting thermal plasticity and chem cal -resi st ant
properties to the ink layer, and -8- controlling the glass transition
tenperature (Tg) of the ink-layer. Goup C increasing the adhesion
property of the ink |layer to the substrate, pronoting the crosslinking
perfornmance and inparting the heat-resistant property to the ink layer.

Y?Er”nfaf‘e. ﬁgééet B s e R Y SRR AT 7 on

Is pref tdeq ﬁ%ﬂ ht §&“ . rso h
terpol ymer Ei | nehh?Yf ol gv?n ng g?anéngn (ma'?h acﬁﬁow': B Arnd'e,

[{neth)acry@i?g@ayignyH] [ gl ycidyl (nmeth)acryl atel (10 to 70) (>C)to
80)~(>0 to 80) Wen the terpolyner whose -conononer conp05|t|on ratlo S

within the above rangeoup @¥plaeyedonitride @nd m,eemadrlﬁotﬁmrrmle I mage
-bransfer recordlng medi um according to the

" Group B: (meth)acrylic acid ester monomers '

represented by the following formula (II);

o
c1-12=c | ' (II)
\  o=c-0-8?
: wherein R™ represents hydrogen or a methyl

group; and Rr? represents hydrogen, a
straight-chain or branchedialkyl group having 1 to
4 carbon atoms, or a hydroxyalkyl group having 2

to 4 carbon atoms.

Group C: glycidyl acrylate and glycidyl
methacrylate. |
Each comonomer of-Group A, B or C has the following
- functions: | |
Group A: imparting,the‘chemical-resistant-and
heat-resistant properties to the ink layer; and increasing
the mechanical strength of the inkllayer.
Group B: imparting_thermel.plasticity'énd y

chemical-resistant properties to the ink layer, and

<t



present invention can exhibits sufficient nechanical strength and high
chem cal -resi stant properties. In addition, the ink |layer of the recording
medi um has the advantage in that it has no curling problem Depending on

t he nol ecul ar wei ght of the copolymer enployed in the ink layer, the nelt
viscosity thereof varies, which affects the thernosensitivity of the
thermal imge transfer recording mediumin the course of thermal -9-

printin Fr the vie t he thernosensitivity of th thernal I mage
Pr anst SEnSRAI 40, The §hade, Brahaieiar, Semparacutn. (W LinE ae

nmol ecul I ght (NMD of the copol ymer on a basis of acrylonltrrle or
nethacg%(nlﬁrile for use in the present invention be in the range of 2,000

?gsé’eg?"r o RS e £ FACESRLLnTehidC oAU o papd e P kgl e
| |

oy ghe eyt I SoRgLiaEe, CERLAKRING  he” OB o ?Sng.“nschf;‘;q

1,500 Herdiniiite Td5d 20ANELERAY eﬁsdhréﬁ'tg%sa\s%raa&e rﬁ%ﬂ?ernﬁ & t (My -

and nuiber - average nol ecul ar werght (M) are represe t he
respectiinke 1a3fetes converted to polystyrene by gel perneation chromatography
GPC) .

When the above-mentioned terpolymer is employed in the
ink iayer of the thermal image transfer recording medium
according to the present invention, it is preferable that ',
the weight ratio of the comonomers in the terpolymer be -~
in the following range:

[ (meth)acrylonitrile] : [(meth)acrylic acid ester]

{glycidyl (meth)acrylate] =
(10 to 70) :(>0 to 80) :(>0 to 80)

When the terpolymer whose comonomer composition ratio
is within the above range is employed in the ink layer, the
thermal image transfer recording medium according to the
present invention can exhibits sufficient mechanical
strength and high chemical-resistant properties. 1In
addition, the ink layer of the recording medium has the
advantage in that it has no curling problem.

Depending on the molecular weight of the copolymer
employed in the ink layer, the melt viscosity ﬁhereof
varies, which affects the thermosensitivity of the thermal

image transfer recording medium in the course of thermal



The foregoing copolynmers can be easily obtained by the conventional

nmet hods. For exanple, the above-nenti oned nononers are polynerized in a

sol vent at an appropriate tenperature in the presence of a radical

pol ymeri zation initiator such as benzoyl peroxide and azobi si sobutyro-

nitrile. For obtaining the copolyners, the conventional emul sion

pol yneri zati on-nmet hod can be enpl oyed. Wen a copol yner havi ng curabl e

functional groups prepared by use of glycidyl nmethacrylate i's enployed, an

- -10- appropriate thernosetting agent be added to the conposition of
t he ink | apsintRag.cs&rom ithe moéélfopg SANdy ittiye ofp-

setting agents are phenolics, such as phenollc resin; primry am ne;

secondary éﬁﬁhéthﬂﬁ&Ié@qgﬁn&ﬁﬁﬂi¥QH %%ﬁqﬂgln§U8ﬁ5&§mb %ﬁiéﬁ conpounds of
T SRR oo BB R e R 3
St oi chi one |C%BE£1Y&Q§ %QF %Eg 1&@& ol agged to the conposition

af the ink TaAyer-rn<an anoun en1ca Iy qguivare ent 0 t he ampunt of the

016,04 SHRMREYILAE I S0 o SRURE OS2
chem cal F%%h&%aBQGZQBOhh%otﬂ%b@@,dd@%gﬁore preferably in the range of
3,000 to 500,000; With reépect to the humber-average'
.molecular weight (Mn), it is préferahle that the '
.g ! _ abdve-mentioned'copolymer'employed have!a numbef-avérage
\*2 molecular weight ranging from 1,000 to 500 000 ‘and more
preferably ranging from 1,500 to 250,000. The |
abcve-mentioned weight-aVerage molecular weight (Mw) and.
number-average molecular weight (Mh)'are represented in .
terﬁs of the respective values converted to polystYrene hy
gel- permeatlon chromatography (GPC)

The foregoing copolymers cah be easily obtained by the
conventional methods.- For example, the ahove-mentloned
monomera'aré poiymerized in,a.solvent,at an'apprgpriate
temperature in the presence of a radical polymerization
initiator such as benzofl-peroxide and -azobisisobutyro-
nitrile. For Obtaining the cepolyﬁers, the conventional
emulsion polymerization method can he employed.

-Wheh a copolymer having curable functional groups

prepared by use of glycidyl methacrylate is employed, an

oy

ct

- 10 -



tansfer recording nmediumcan be inproved by use of a copolyner in the ink

| ayer, which is prepared from(a) a nononer fromthe Goup A (b) a nononer
fromthe Goup B and (c) a nononmer fromthe Goup C, with at |east part of
the gl ycidyl groups thereof being nodified by reaction with al kanol am ne.
It is nore preferable that the above-nentioned copol yner be used toget her
with a bl ocked isocyanate in the ink |layer. An exanple of the above
copolymer is represented by the following fornula (111): [err] wherein
[err] each represent hydrogen or [err] represents hydrogen, Cl-C4 branched
or straight alkyl or C2-C4 hydroxyal kyl; and R5 and R6 each represent

hydroge;&ﬁ%@ﬁé@é gﬁeﬁﬁéééteiner%éﬁﬁdm&&kﬁé g848e8 eaving 1 to 4 carbon

at ons, I s substituted by a hydroxyl group. 1s enployed in the ink

| ayer ofcdmiposieioR! of "ENE ihRNsager(ecording nedi um according to .
the-present invention, it is preferable that the conposition ratio by

wei ght of (|)Répresentdtivécexampliesr afgehé2@8bbvesientiohedt eheemp-: (1 to,
40 ) : (0 to 50 ), and nore preferably in the range of (40 to 60 ) : (20 to
40 ) : (d&xtinglagentgOare Bhenoliisp stuchcagpophenolikorestazononer
conposition ratio is within the above range is enployed in the ink | ayer,
t he , primary amine; secondary amine; complex compounds of amine,
such as complex compounds of amine and Lewis acids, in
particular, borontrifluoride, just like in the form of
BF3-CZH5-NH2; organic acids and organic acid anhydrides. 4
Stoichiometrically, the thermosetting agent may be
added to the composition of the ink layer in an amount
chemically equivalent to the amount of the glycidyl groups
contained in the copolymer employed in the ink layer.
Furthermore, the friction and scratch resistance, heat
resistance and chemical resistance of the thermal image
tansfer recording medium can be improved by use of a
copolymer in the ink layer, which is prepared from (a) a
monomer from the Group A, (b) a monomer from the Group B and
{c) a monomer from the Group C, with at least part of the
glyuhhﬂ.gn:ms'ﬂxnecflnﬁng1n:ﬁiiedlw'reaﬂianldthaﬂkanahnﬁne. It
is more preferable that the above-mentioned copolymer be
used together with a blocked isocyanate in the ink layer.
An example of the above copolymer is represented by the

+ following formula (III):

- 11 -



obtai ned thermal image transfer recording medi umaccording to the present
I nvention exhibits sufficient nmechanical - 12 - strength and hi gh _
chem cal -resistant properties. In addition, the ink |ayer of the recording
medi umis sufficiently flexible. Depending on the nol ecul ar weight of the -
copol ymer of formula (111) enployed in the ink layer, the nelt viscosity
t hereof varies, which affects the thernosensitivity of the thermal inmage
“transfer recording medi umin the course of thermal printing. Fromthe
vi ewpoi nt of the therym- sensitivity of the thermal image transfer
recordi ng medi um |tR|s prefera | e that tREé copol ynmer of forgtula (111) have
a wei ght - aver. an an from 3,000 _to 20,000 and a
nunber-averagggﬁgﬁggul éh? ?gag% g from Qﬁz 200, ‘which
are each repr esentoed:‘l% terms oF the vaDuéeOconverted to paldsy yrene by gel
perweat i on chronaﬂggraphy (GPC). The abdve- nentlonednéopouyner of formula
(Irr) can be obt affed by a conventlonaIC t+@86eCH cNudlng twﬁ st epgy t he
i rst step, pol ymerization is carried out |h a sgIvERP at | apprgprlat
“tenperature in the presence of a polyneriza@Hon initiatorcguch as benzoyl
per oxi de and azob|5|sobutyron|trlle | /

CH2

1 3 4

wherein R™, R and R each represent hydrogen or

CH,; R represents hydrogen, C C branched or

37 %2
N4 straight alkyl or Cz C4 hydroxyalkyl, and R and

r®

each represent hydrogen or a stralght -chain or
branched alkyl group having 1 to 4 carbon atoms, which

| is substituted by a hydroxyl group

is employed in the ink layer of the thermal image transfer
recording medlum accordlng to the present lnventlon, it ls'
-preferahle that the composxtlon ratio by weight of
.(l) (m):(n):{x) be in the range (20 to 80 ) : (10 'to 50 ) :
(1 to 40 ) : (0 to 50 ), and more preferably in the range of
(40 to 60 ) : (20 to 40 ) : (10.t0_30.) : (0 to 30 ).
When the eopolymer_whosegcomonomer-composition ratio is

within the above range is employed in the ink layer, the
obtained thermai.image;transfer recording medium according

to the present invention exhibits sufficient mechanical

s

- 12 -



At the second step, at |least part of glycidyl nethacrylate is nodified by
al kanol am ne. After the renoval of unreacted nononers, ring opening
reaction is initiated in such a manner that the glycidyl groups contained
inthe - 13 - copolyner are allowed to react with al kanol am ne in such a
range that the anmpbunt of the al kanolam ne is equinolar to that of the

gl ycidyl groups in the copolyner. Exanples of the al kanolam ne for use in

the present_inyentj r t anc ' nd_di anol ampe. Fromthe

Vi oupor i rerRlaE g of o, MR Lok S8 el oo B 7 A 1 e

present iR r | f am ne to be
reacted for rrrgo(ﬁa?'i céz?%él g%matfgt éepg)eézr(}%‘fs ep rodg'rﬁ]gﬁep@é%gg%i on of the

copol ymerg, s jvGieht 1y aamiet € units can be partially remained as they
are in the nodified copolyner, so that the advantages of the glycidyl group
can al so be effdpdmiiing ofi idlie asbletuler Eiglt E | e rcopblpnépast f i camy,
when both of the glycidyl groups and the al kanol am ne-nodi fi ed groups exi st
in the cdoxmuia (RIThemsdoyed nm the iadvddyges tHe tielyl yisebdigy oups, -
such as inproved adhesion strength of the ink conposition to a transferred

sheet, hitdlerngafs yanies, Wwhich afifectsirthe Tthemasensitieity cbHsthe nki ng

properties, can coexist with the
thermal image transfer recording medium in the course of

thermal printing. From the viewpoint of the thermo-
sensitivity of the thermal image transfer recording medium,

-,

it is preferable that the copolymer of formula (III) have

_ ~’
a weight-average molecular weight(Mw) ranging from 3,000 to

20,000 and a number-average molecular weight (Mw) ranging
from 1,500 to 100,000, which are each represented in terms
of the values converted to polystyrene by gel permeation
chromatography (GPC).

The above-mentioned copolymer of formula (III) can be
obtained by a conventional method including two steps.

At the first step, polymerization is carried out in a
solvent at an appropriate temperature in the presence of a
polymerization initiator such as benzoyl peroxide and
azobisisobutyronitrile.

At the second step, at least part of glycidyl
methacrylate is modified by alkanolamine. After the removal
of unreacted monomers, ring opening reaction is initiated in

such a manner that the glycidyl groups contained in the

- 13 -



advant ages of the al kanol am ne-nodi fied group, such as good flexibility of
the ink | ayer and excellent reactivity with isocyanate. Wen the
above-nenti oned copol ynmer is enployed, the previously nentioned
thernosetting agent may be contained in the ink |ayer. -14- The gl yci dyl
group nodified by al kanol am ne exhibits excellent reactivity with

‘i socyanate, because the characteristics of anmine are inparted thereto by
the nodification so that the crosslinking thernmosetting reaction can

E?SSEF?ni??tp%'&&meThﬁr%ﬁ’%ﬁpggﬁi It?eﬂe%a%'q“ﬁ%% aakatiamiog” in SRR B The
bl ocked d th

et “dor i ng EARRA B, NHR0 ARG AE Sl URRBRALEC s BN B Y05, "o
deterlorate Exggpggé ngb%aﬁéﬁﬁghﬁfkg ugﬁé g %QQZHE gsent i nvention are :

t olylene dil'socyan ||socya |sophorone

dii socyanate, apguiBleandachil FlkatlblitiHee a0t yARELe prlREAEE! hyl ene

~diisocyanate, and an adduct of 2,4-tolylene diisocyanate mn?ﬁ

trimethyl oipvengien é&eamonoethanolamlne and diethanolamine. From the

| viewpolnt of react1v1ty, dlethanolamlne is preferable for

use in the present lnventlon.
By controlling the amount of the-alkanolanine to he
reacted;for modification at the second-step of the

N 4 _ preparation of'the copoiﬁmer, giycidyi methacrylate units
can be partially remained as they.are in the modified
copolymer, $0 that . the advantages of the glycidyl group can
also be efflclently utlllzed in the recording layer. ‘More
specifically, when both of the glycidyl groups and the
alkanolamlne-modlfled groups exist in the copolymer at the
same time, the advantages of the glycxdyl groups, such as
improved adhesion strength of the ink composxtlon to a
transferred sheet high glass transitlon temperature (Tg)

f¥/3' and excellent crossllnklng propertles, can coexlst w1th the
~advantages of the alkanolamlne-modlfled group, such as good
flexibility of ‘the ink layer and.excellent reacthlty with
isocyanate. | | - o |

When the above?nentioned.copolymer is employed; the

previously mentioned'thernosetting agent may be contained in

the ink layer.

3

- 14 -



bl ocki.ng agent used for the bl ocked i socyanate, phenol, acetyl acetone,
caprol actone and oxi ne can be enpl oyed. Anong them oxinme-type bl ocking
agents are preferable fromthe viewpoint of the dissociation tenperature
and the stability at roomtenperature. It is preferable that the above

bl ocked i socyanate be contained in the ink |layer conposition in an

equi nolar - 15 - anopunt to or in an anount of about 10% nore than that
of the hydroxyl groups of the nodified glycidyl (nmeth)acrylate units. The
crosslinki ng rhectglycisdyl graummodidiited by danaleanine rekhibd tg yci dyl
group itself also proceeds with the formation of oxazolidone rings. Thi s
react i on S¥cejdent reaqti vdikiwith ioqyamake, hecawae rthehem Rev. 67

197(1967) ., The present inventioon will now be explained_ in detail by
" of o7 | nSNAFAGHERLRIHGE O, AT A%S TRARESY SRPERRGEY #RE | ubri Lat i ng

properties-J.muarti.ng age IJmroves the J yhricatin roperties of the ™~
surf ace gpdl%&utcﬂ%ls%ﬁ{&gpt” f%‘ﬁﬁﬂﬁ‘%’}%% WA deackiohpr ¢

I mproved e fHﬁ%E td erties of the surface of the inmges, the |ower-
the fri ctclgglnﬂcoe ﬁigg{#ﬁlggeof when the images are brought into contact
With the objedry Wivelhetiidned BIHKEE L LY thAY, Widing s 14iPr 1 cating

properties-
crosslinking agent in this reaction, will now be explained

in detail.

The blocked isocyanate, whose isocyanate group is
protected therein, does not set during storage, and _ ;
accordingly the thermosensitivity thereof does not
deteriorate.

Examples of isocyanate for use in the present invention
are tolylene diisocyanate, diphenylmethane diisocyanate,
isophorone diisocyanate, a dimer and a trimer of tolylene
diisocyanate, hexamethylene diisocyanate, and an adduct of
2,4-tolylene diisocyanate with trimethylolpropane. As a
blocking agent used for the blocked isocyanate, phenol,
acetylacetone, caprolactone and oxime can be employed. ~
Among them, oxime-type blocking agents are preferable from
the viewpoint of the dissociation temperature and the
stability at room temperature.

It is preferable that the above blocked isocyanate be

contained in the ink layer composition in an equimolar

- 15 -



. inmparting agent. has a function of preventing the stress from being
.concentrated at a spot of the transferred i mages. Exanples of the

~ lubgicating properties-inparting agents for use in the present invention
.are lubricants such as wax-type fatty am de and phosphate ester; waxes such

as natural paraffin wax, candelilla wax and carnauba wax; oils such as
silicone oil and perfluoroal kyl ether; resins such as silicone resin,
fluoroal kyl ether resin; and lubricity- 16 - provi ding particles such as
pol yt et r af P# FP OFe Lpappamoyng. Gy ahyt W mprEhakhat ahdhm wax

o L R S8 U 1) IS LR 8.

pr ef erabl e t hat e . of. the | uhricat roperties-inpartjng agent be
i-n the range of T&‘Qt 8%5%%\%‘%15@ %ﬁ@%&ht&(;%}{)% _v(?r-é’??é}ﬁ"i%?éid ‘copol ymer.
As &‘mat t eg - e h : [ " : tjess i | t may
oS TR 4 By AR ani SPGB0 Y L IR0 e T
ks ef f ect eHaCRoRmbLRC B BkaRARATHL il | A iA0SUad KA SGONPY T ST NG

t he above |ubricating properties-inparting ‘agent 1s |1 ndependently

i nt er posedgbetwepedt ha dekatinatian MdH.hoydls MY Swernt dHem.Caes, @y affin
wax and car nauba wax- are o T

197(1967).

The prgsent ihvention'will now_be explained in detail
by :eferrinq_to the lubricaﬁing éroperﬁies¥imparting agent.
The 1ub:idatin§ pfoperties-imparting agent.improves the
lubricating pfoperﬁies of the s@rfaée of imaées_thefﬁally |
_transferred on the_fedordiﬂg_sheét. Thé more improved ﬁhe-
lubricating properties of fhe éuria&e of the images,_the_'
lower the'friction'coefficient thé:eof when the images are
brought into conﬁa¢t.withﬂthe objects such as metal,
corrugated board'and Qoéd.' The lubricating properties-
 _imparting agent has a_ﬁﬁnction of preventing-the_stress from
being concentrated at a spot of the transferred imagés.
Examples of the lubricating properties-impa:tinglagents
for use in the presént invention are lub;icants'such as
wax-type fatty amide and phoéphate ester; waxes sugh as
natural paraffin wax, candelilla wax and carnauba wax; oils
such as.silicéne 011 and perfluo:oalkyl ether;_resins such

as silicone resin, fluoroalkyl ether resin; and lubricity-

¢l
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the nost preferable. If carnauba wax is enployed in the lubricating
properties-inparting agent |ayer, the lubricating properties-inparting
agent layer nay be as thick as 0.3 to 2.0 [err] Furthernore, additive
conponents such as a flexibility- providing agent, a

t hermosensitivity-controlling agent and wear-resistance inproving agent can
be added to the conposition for the ink |ayer. For exanple, the
flexibility-providing agent such as dioctyl phthalate (DOP); the

acet at o SHRISHRRS ERERE AT A s H St asin () o
ate o _ HeAf
SNt het | ey esaid { RPNl SR T Wk S el e

t hernopl ast1c resin’of "acrylic resin dn yester resin ca

in the i K idd ' [ be o
@fflewﬁw;cqmzﬂﬁicfteépce'}an:dig-rlii'rg;}ae oén HcHlinidi g\'%<1tnéer§js§§‘£)fﬁﬁ;e recor'm’ng

appropriately adjusted the surtace snoot

sheet emh@tadat iRy prdpevtads wdllBaldticdaila drradgabl y snoot h

surface, is used as the recording sheet, the 1.0 to [err] ink layer .is
t hi ck enedipdsitgicaluce the inmages invulnerable to friction and scratch, ;
with sufficient thernosensitivity being maintained. Wien coated. paper or
hi gh-qual ity [Jdpdrs iprefigdabie] thate the cmment df the lubricating
properties-imparting agent be in the range of 1 to 30 wt.$%
of the amount of the aforementioned copolymer.

As a matter of course, the above lubricating
properties-imparting agent may be added to the composition 4
of the ink layer. The agent can further exert its effect
when a lubricating properties-imparting agent layer
comprising the above lubricating properties-imparting agent
is independently interposed between the substrate and the
ink layer. In this case, paraffin wax and carnauba wax are
the most preferable. 1If carnauba wax is employed in the
lubricating properties-imparting agent layer, the
lubricating properties-imparting agent layer may be as thick -
as 0.3 to 2.0 um.

Furthermore, additive components such as a flexibility-
providing agent, a thermosensitivity-controlling agent and
wear-resistance improving agent can be added to the
composition for the ink layer. For example, the '
flexibility-providing agent such as dioctylphthalate (DOP);

the thermosensitivity-controlling agent such as ethylene -

- 17 -



the ink | ayer may be set in the range of about 2.5 to 4.0 [err] fromthe
viewpoint of the image quality. Furthernore, in the case where a

t hernmosensi tivity-pronoting agent |ayer, to be described later, is fornmed
on the ink layer, it is preferable that the thickness of the ink |ayer be
in tihe range of about 1.5 to 3.0 [err] The present invention will be now
explained in detail by referring to an adhesi on-pronoting agent layer. In
order to prevent the ink layer fromfalling off the substrate in the course

of operati@ingi A4OutA€dD CRES OV iﬁVA?XaE’Eiaﬁ%ieﬁé 0Gethpe %ggﬁe@nt | oned

adhesi on- prondti ng agent [‘ayer can be provi Mor e speci in the

case - 18 copolyhér e(EBR) tber sphthetde fﬁanéfseraﬁecenémeaﬁeﬁesmséaﬂee(1)
according to the present invention is enployed, the adhesion-pronoting

agent IayeimpnavhmglmgenposedhbeSMehermbplalbicrne91nsdofh@crykléayer When
t he~t'her mal i mge transfer recording mediumtype (2) is enployed, the
adhesi on- prenbmlmgdag@h!estgnrreapnbeannbergostdlnedmenntheelshbkaye:e and
t=he | ubri cati on Eropertles imparting agent |ayer. In any case, the

adhesi on- pFORRRS Rl eRent Iayer may be transferred to the recordi ng sheet

together with the ink, |aye or left,.on ihe substrate. after therpal inage
transfer. The thickBess of the ink ayer may be appropriately _

adjusted dependlng on the surface smoothness of the
recording sheet employed. When a polyester film whlch has
o a remarkebly'smooth surface, is used as the recordlng sheet,
1 ;, ~ the 1.0 to 2.5-um-thick ink lafer.is thickﬁeneugh to_troduce
the images inQuinerable to friction and scratch, with
- sufficient thermosensitivity being maintained. When coated.
paper or highequality'paper is employed,‘the thickness of
the ink-lajer mey be set in the range of about_Z.S to 4.0 um
from the viewpoint of the image quality. Furthe:more, in
the case where a thermosensitivity-promoting ageht layer, to
be described leter, is formed on the ink layer, it is
preferable that the thlckness of the ink layer be in the
~ range of about 1. 5 £o 3.0 um.
The present invention will be now explained in detail
by referring to an adhesion-promoting agent layer.
In order to preVent the iﬁk 1ayer'from,falling off the
substrate in the course.offoperation at low temperatures,
for example; at 0°C,-the*above-mentioned adhesion-promoting

o agent layer can be provided. More specifically, in the case

ol
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The materials which have a tendency to show flexibility at room
tenperatures are suitable for the adhesion-pronoting agent. Exanples of the
adhesi on-pronoting agents for use in the present invention are resins such
as ethylene - vinyl acetate copol yner, ethylene - ethyl acrylate copolyner,
ethylene - vinyl chloride copolyner, polyvinyl butyral, natural rubber, and
synt hetic rubber. When the adhesion-pronoting agent |ayer is designed to be
transferred to the recording sheet, it is recomendabl e that sone waxes
havi ng anwbepeopheatbermali dpagei transfier xecprdihgi mediamangpearnjuba wax
may be m xed together wi th the above-nenti oned adhesi on-pronoting agent, in
an anountafgerding 89 tberpresent ipventipneisr empdoyed: the t hi ckness of

-19- t he, adhesi on- pronoting agent |ayer be in the range of 0.2 to 1.0
[err] TheASPesAR-PROBAELRY APERE

"mage {1 SFEPEFEREE B P RoARK ABUBF 0| nIOED ERE SPEEBAL HABSRLi on or o

ndAYBE E2P BendBtER i pepwees; £hejng to

Corat chr SEFAPRUE PEChERTRG"ERTuRTRIES 121, T8, eRBRLRVBR,, HELL, " Mages, for

iEzﬁﬁgfeé%g$g§i§gnﬁfoﬁaefn&raahaerEEQEroehﬁsbaniﬁEQrBsaaa Bakidan L' eased
substrate and the lubrication properties-imparting agent
layer. 1In any case, the adhesion-promoting agent layer may
be transferred to the recording sheet together with the ink
layer, or left on the substrate after thermal image
transfer.

The materials which have a tendency to show flexibility
at room temperatures are suitable for the adhesion-promoting
agent. Examples of the adhesion-promoting agents for use in
the present invention are resins such as ethylene - vinyl
acetate copolymer, ethylene -~ ethyl acrylate copolymer,
ethylene - vinyl chloride copolymer, polyvinyl butyral,
natural rubber, and synthetic rubber.

When the adhesion-promoting agent layer is designed to ~
be transferred to the recording sheet, it is recommendable
that some waxes having an appropriate melting point, such as
paraffin wax and carnauba wax may be mixed together with the
above-mentioned adhesion-promoting agent, in an amount ratio

of 30 to 70 wt.% . It is preferable that the thickness of

- 19 -
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required to apply to the thermal inmage transfer recording nedium If

thermal -printing is perforned by using a comrercially available printer.
under application of a platen pressure of 150 [err] at a printing speed of
10 cm sec, clear images can be obtained on a highly snmooth recordi ng sheet
such as- a fil msheet when a thermal energy of 20 [err] is delivered to the
-recordi-ng nedium |In contrast, clear imges cannot be obtained on a | ess
snmoot h recordi ng sheet such as mirror-coat paper until an energy attains no

| ess t han / oW . k | Nt Q.cqnsideration, th
thernnsens%ﬁfbld§£§?ﬁ*¥%ﬁﬁéggﬂgﬁf%§§%%rﬁ%ﬁ#&b§eb SVF%%H%SﬁthQEiﬁkzléﬁer
By the aidq0fg > thernosensitivity- - 20 - pronoti ng agent |ayer, the
t hernosensitivity of the ink layer is inproved, with the friction and:

- scratch-resi st ange présead! 1hVentianc ¢ilubscinbedlkp1m@inadaiRcdet A
thefﬂbsens1tLV|ty-pronDt1ng agent "l ayer for use in the present invention
conpri ses by trie€eraiingC @opanthiermoseheitifityipromotdnigahgent/ Qayer.
heat-softening material. The preferable thernofusible material has a
mel ting poi nt offtheeabpvermeaitinoned thlermailsdimsigey trhns@et cpsordihgss at
[err] Specific exanples of the above thernofusible materials for use in the
present innedimoacgording to the present invention are capable of
prbducing transferred images having improved fiiction_and
scratch-resistance énd heat-resistance. To obtain furthér
clear images, for instance, fine lines free from partial
N\ 4 omission and dénse_solids, increased thermal energy.is
required to apply té the thermaluimage'transfer recording
medium. If thermal-p:inting is performed by using a |
commercially available printer under application of a platen
pressure of 150 g/cm? at a printing speed of 10 cm/sec,
clear images can.bé.obtained on a highly smooth recording
sheet such as a film'éheet when a thermal énergy of 20
-mJ/mm2 is delivered to the recording medium. In contrast,
clear images cannot be obtained on a less smooth recording
W | sheet such as mirror-coat papér until an enefgy attains no .
less than 25 mJ/mﬁ?,.,
With the above taken into_considefation,_the'

thermosensitivity-prdmoting agent layer can be provided on

the ink layer. By the aid'of the_thermosensitivity-

P

ok
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waxes -such as paraffin wax, carnauba wax, candelilla wax and pol yethyl ene
wax; and fatty am de. The heat-softening materials which have hi gh adhesi on
properties to a recording sheet are preferable, and exanples of the

heat -softening materials for use in the present invention are ethylene -
viinyl acetate copol yner, ethylene - ethyl acrylate copolyner, acrylic
resin, and polyester resin, in particular branched pol yester resin. The

t her nosensitive-pronoting agent |ayer can exert its effect sufficiently

when the above-|isted heat-softeping nmaterial .is enployed al one, but to
neet thePFBPPHéPgrGHGPFeiGNFE'fGhet bermpssnsitivity ofcther ABKe properties

f th ' di he .| Iy L Nnti d d.th
mor ovenEhter LPraBEC YRR, §1EBc kB8, £ s orarn SRR aE TRy SEensn
f - : LB : - fusi bl terial
mmy bo reiaqnaffhfenl SEaRRe EuBRRNIETY MhintatabRE’ TP O hnd e e
t her mof usi bl eTHat ghiphoben8 L 918 -prBMBLiAg! Haehheigggen%b&i WskY1gr oMoti ng

agent layer, it can function as a“thernosenSitrvity- noting agent in the -
case whetRet ppes@ntoyfidenetondcogpeises Rasthel mainekvmpenests! ace

snoot hness. However, as the surface snoot hness of the enployed recording
sheet | sthethofigsible material and/or a heat-softening material.
The preferable thermofusible material has a melting
point of 60 to 130°C, and shows a melt viscosity of 1000 cps
or less at 140°C. Specific examples of the above
thermofusible materials for use in the present invention are - At
waxes such as paraffin wax, carnauba wax, candelilla wax and
polyethylene wax; and fatty amide. The heat~softening
materials which have high adhesion properties to a recording
sheet are preferable, and examples of the heat-softening
materials for use in the present invention are ethylene -
vinyl acetate copolymer, ethylene - ethyl acrylate
copolymer, acrylic resin, and polyester resin, in particular
branched polyester resin. —
The thermosensitive-promoting agent layer can exert its
effect sufficiently when the above-listed heat-softening
material is employed alone, but to meet the further
requirements for the improvement in the surface properties
of the recording medium, the increase in printing speed, and

the improvement of image quality even on a recording sheet

L1

having a low surface-smoothness, the above-mentioned
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hi gher, the obtained i nages becone poor.in the friction and scratch

resi stance. For exanple, the transferred i mages becone vul nerable to the
~friction and scratch by a stainless steel edge and a pencil with a hardness
of 2H, to be described later. |In such a case, therefore, the therno-
fusiible material and the heat-softening material nmay be used in

conbi nation. The nelt viscosity of the thernpbsensitivity-pronoting agent,
whi ch determ nes the thernosensitivity of the recording nmedium are
preferably in the range of 50 to 5000 cps at [err] when neasured by a
B-type rot&hegnaﬁusnbgsnma§erlaﬂsigayrbeeNABaé whkh the heatngofiendngf the
t hermof usi bl e material and heat-softening material be in the range of (95
to 5) to (B2F8¥3BAY. When the enpl oyed recordi ng sheet has relatively high
sur.face snoot hngss,.the, thergonsensitivity-pronoting agent. | ayer is,
oroterably as tAnthE BEOSFoPaRdawheh kbel hBermogusiic malFialis

t her nosensi}i.Yi p i n t O the ink
l-ayer and %hgihgéﬁaégggk ggrgﬁgt%h%§§§§85gg§9§§%yd§?8&gg$§?e§9E$E cont r ast

I e s T S L
agent |aye&gaﬁtdﬁﬁiﬁﬂédca§ethhé¥e the empioyed.reco;ding sheet has
i relatively low'éﬁrfacé smgdﬁhneés._ Héwever, as the surface
smodthﬁess”of thg emploYed recording sheét is getting
higher, ﬁhé obt;ined images.becoﬁe ﬁoor in the frictién and
\~f'.  scratch resistance. - For example,.the transferred images
become vuiné;able to ihe.ffiction and scraﬁch by a.siainless
- steel edgé and a pencii.with é hardness of 2H, to be
described latér;- In such a case, therefore, the thermo-
fusible material and thé heat-édftening material.méy be used
in combination. - o
The melt viScosiﬁy of'thé thermosensitivity-promoting
agent, which détermineé the thermosensitivity of the
recording medium, are preferébly in the range of 50 to 5000
.&f; cps at 140°C, when meaéured by_a B-type rotational
| viscometer. It is preferable that'the mixing'ratio of the
thermofusible materiai'and heat-softening materiél'be in the
range of (95 to 5) to (0 to 100). |
| When the employed recording sheet has relatively high
sﬁrface-smdothness; the“thgrmosensitivity-pfomoting agent

layer is preferably as thin as possible, as far as the

)
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as possible, as far as the thernosensitivity thereof is not deteriorated,
so that satisfactory thermal image transfer performance of the ink |ayer
can be maintained in spite of unsnoot hness of the recording sheet. Fromthe
above viewpoints, it is preferable that the thickness of the
thernosensitivity-pronoting agent |ayer for use in the present invention be
in the range of 0.1 to 1.5 [err] nore preferably in the range of 0.3 to 1.0

[err] Oher features of this invention will_ becone apparent in the course
of the f& Q§MQﬁfﬂﬁ&§§V%RXTQFQﬂ°¥$&9¢ﬂ Bt dAXRR RaR Leahitit are given for

:Ei(!alrjrzlt{aa“’? 3 r{&ll entlo%ar%mra}%l ntgndﬁd t.0 be | i m Lg?rpggg:]tegf
E R b A o g 1
g?ﬂgcrﬁg?gé-é)% tgrﬁr;[srfﬁrere(%porf ymer Q%ﬁﬂ?ﬁheet %%tlg%* [ Mv = 6400
M = 360@urface &hoothness, it is recommended that the
thermosensitivity-promoting agent layer be designed as thick
as possible, as far as the thermosensitivity thereof is not
deteriorated, so that satisfactory thermal image transfer
performance of the ink layer can be maintained in spite of
unsmoothness of the recording sheet. From the above
viewpoints, it is preferable that the thickness of the
thermosensitivity-promoting agent layer for use in the
present invention be in the range of 0.1 to 1.5 um, more

preferably in the range of 0.3 to 1.0 um.

Other features of this invention will become apparent
in the course of the following description of exemplary
embodiments, which are given for illustration of the

invention and are not intended to be limiting thereof.

Example 1
[Formation of Ink Layer]

A mixture of the following components was dispersed in
methyl ethyl ketone to prepare an ink layer coating liquid

containing 20% of solid components:
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Lubricating properties - inparting-agent - Car nauba wax

10 The thus prepared ink |layer coating |iquid was coated on a pol yester
filmserving as a substrate with a thickness of 4.5 [err] in a deposition
anount of ‘3.0 [err] on a dry basis, ‘and dried, whereby a thernmal inage:
transfer recording nmedium No. 1 according to the present invention was
obt ai ned. Exanple 2 The procedure for Exanple 1 was repeated except that
met hyl nethacrylate - acrylonitrile copolynmer enployed in the ink layer

coating liquid in Exanple 1 was replaced by the foll ophpgsC8ROWEIBAL
whereby a -thermal inmage transfer recording medi um No. —z-attugurngﬁrv he
present Inventlcalbeingbagéﬁee cappohyBREckMet hyl nethacryl apg -
acrylonitrile (weight ratio = 50 :" 50) [MN= 7700, WM 4100] Exanmple 3

[-Formati on of | Obpbaymefr - 24: MetBAyili méthaceilabe Follomnng conponent s was
di spe€rsed in nethyl ethyl ketoneatuvypespérélencopklimeer coating I|qU|d

contalnlng 20@6of solid conponenf{weightt rabjovei gAt : 30)
: [Mw = 6400, Mn = 3600] 70

Lubrlcatlng propertles lmpartlng -
agent : Carnauba wax. . 10
The thus_prepared_ink layer'coating liquid was coated
on a polYester film serving as a substrate with a thickness
N of 4.5 um in a deposition amount of 3.0 um on a dry basis,
N\

and dried}_whe:eby a thermal imagéatransfer recording medium

No. 1 according to the present invention was obtained.

Example 2

f

The procedure for Example'I was repeated except thét
methyl-methacrylate'- acrylonitrilé copolymer employed in
‘the ink layer coating liquid'in Examble 1 was replaged by
ﬁhe following.60polymer, whereby a thermal image transfer
i - recording medium No. 2 according to the present.invention
‘was obtained. : _
00polymer. Methyl methacrylate - acrylonltrlle

-(weight ratio = 50 : 50)
[Mw = 7700, Mn = 4100]

Example 3

e [Formation of Ink Layer]

ck
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Col ori ng agent: Carbon bl ack 20 Copol yner . Met hyl

net hacrylate - acrylonitrile copolynmer (weight ratio = 70 : 30) [NW = 6400,
vh = 3600] 76 Lubricating properties -inparting agent

Silicone oil 4 The thus prepared ink |ayer coatlng l'iquid
was coated on a polyester filmserving as a substrate with a thickness of
4.5 [err] in a deposition amount of 3.0 [err] on a dry basis, and dried,
whereby a thermal image transfer recording nmedium No. 3 according to the

[ b f ub
b oper ti eo- | ThaPLRFEER Bh: L8, EoFiaWEng, pmPBneRts WafCTAReLARY Mfa 1 ¢
t t d_j
a1 ubri AP e bR Pelol B0 pPepded WEPIMCRELSE ChRr B ERGE P 007
pr epar eddibaifehy NS0e! SPCLOLES- EaRBbhbREs2TCNt | aver coating liquid vas ;-

coated on pol yeSt er m serving as a substrate with a thickness of 4
[err] in a deposition anmount of 1.0 [err] on a dry bag{g,binﬂegghgd, SO -
25 - that a lubricating properties-inparting agen ayer was torned on
t he substrat eColoring agent: Carbon black 20

Copolymer : Methyl methacrylate -~
acrylonitrile copolymer
(weight ratio = 70 : 30)

[Mw = 6400, Mn = 3600) 76
Lubricating properties-imparting
agent : Silicone oil 4 .
-
The thus prepared ink layer coating liquid was coated
on a polyester film serving as a substrate with a thickness
of 4.5 um, in a deposition amount of 3.0 um on a dry basis,
and dried, whereby a thermal image transfer recording medium
No. 3 according to the present invention was obtained.
Example 4
[Formation of Lubricating Properties-imparting Agent Layer]
~

A mixture of carnauba wax and paraffin wax at a mixing
ratio by weight of 1:1 was dispersed in toluene to prepare a
lubricating properties-imparting agent layer coating liquid.

The thus prepared lubricating properties-imparting
agent layer coating iiquid was coated on a polyester film
serving as a substrate with a thickness of 4.5 um, in a

deposition amount of 1.0 um on a dry basis, and dried, so
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" [Formation of Ink Layer] A mxture of the follow ng conponents was

di spersed in nethyl ethyl ketone to prepare an ink layer coating |iquid
cont ai ning 20% of solid conponents: Parts by Wight Col oring agent: Carbon
bl ack 20 Copol yner . Methyl nethacrylate -
acrylonitrile copolynmer (weight ratio = 70 : .30) [ Mv = 6400, M = 3600]

70 The thus prepared ink |ayer coating liquid was coated on the '
above-prepared lubricating properties-inparting agent layer, in a

~ deposi ti onthamuat labricatiayr propertdes-iaparcingd adentd layeer «ag a t her mal
| mage transfer recording nmedium No. 4 according to the present invention
was obt ai nfermedappl §he BRbsteates of Adhesi on-pronoting Agent Layer] A

m xture of ethylene - vinyl acetate copol ymer having a nmelt index of 150

. (4Q% of vinyl acetate) and carnauba wax at a mxing ratio by weight of 1:1
was—di spersed i n toluene_to prepare an adhesi on-pronoting agent .| ayer
coating |iZ§P5@a§lQB of In%hgayﬁﬁg prepared adhesi on- pronmoting agent | ayer
~coating liquid was coatged on a polyester filmserving as a

A mixture of the following components was dispersed in

methyl ethyl ketone to prepare an ink layer coating liQuid
containing 20% of solid components:

 Parts by Weight

quorihg agent: Carbon black ' ” 20
N Copolymer - ¢ Methyl methacrylate -

acrylonitrile copolymer

.. (weight ratio = 70 : 30) '
[Mw = 6400, Mn = 3600] 70
" The thus prepared ink layer coating liquid was coated

on the above-prepared lubridating properties-imparting agent
layer, in a depqsition-amount_of 2.5 um on a dfy basis, and
dried, whereby a thermal image transfer recqrding medium No.

4 according to the present invention was obtained.

 Example 5
_[Fo:mation of Adhesion-promoting Ageﬁt Layer]
A mixture of ethylene - vinyl acetatélcopolymér'having
a melt index of 150 (40% of vinyl acetaté) and carnauba wax
at a mixing r;tio by Weigh£70f'1§1 was dispersed in toluene

to prepare an adhesion-promoting agent layer coating liquid.

FC]
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substrate with a thickness of 4.5 [err] in a deposition anmount of 0.5 [err]
on a dry basis, and dried, so that an adhesi on- pronoting agent |ayer was
formed on the substrate. [Formation of Ink Layer] A mixture of the
foll ow ng conponents was di spersed in nmethyl ethyl ketone to prepare an ink
| ayer coating liquid containing a solid portion of 20% Parts by Wi ght

Col oring agent: Carbon bl ack 20 Copol ymner . Met hyl

nmet hacryl ate - acrylonitrile copolyner (weight ratio = 70 : 30) [Mv = 6400,
vh = 3600] 70 Lubr| PL | agent . Car nauba
wax e ‘el (hefdede AL on ot BROELod Pad8BE Haver qui o was

gggéi?t?on ano '%?ngna{err?ggﬁféﬁgryr §£$é gfgim %ng% #e%y a thernal

i mge trwﬂra@é%ﬁmga e axndPs 5fa&05>rﬂh”91ﬁ0at@@p8§f€f8ﬁ ARYGRET O

was obtai ned. Even when the thus obtai ned thefmal image transfer recordﬁﬂg

nedi um Neof 0 VRSue reiTd edey thesisfk Hdpdeiddprso Bat an ddhésiohel | of f
t he recordi ng nmedi um and the adhesi on

promoting agent layer was formed on the substrate.
[Formation of Ink Layer]

A mixture of the following components was dispersed in

methyl ethyl ketone to prepare an ink layer coating liquid

containing a solid portion of 20%: hd
Parts by Weight
Coloring agent: Carbon black , 20
Copolymer : Methyl methacrylate -
acrylonitrile copolymer
(weight ratio = 70 : 30)
[Mw = 6400, Mn = 3600] 70
Lubricating properties-imparting
agent : Carnauba wax 10
The thus prepared ink layer coating liquid was coated
on the above-prepared adhesion-promoting agent layer, in a ~

deposition amount of 2.5 um on a dry basis, and dried,
whereby a thermal image transfer recording medium No. 5
according to the present invention was obtained.

Even when the thus obtained thermal image transfer

recording medium No. 5 was crumpled, the ink composition
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pronoting effect was confirnmed. Exanple 6 [Formation of |Ink Layer] A
m xture of the follow ng corponents was di spersed in nethyl ethyl ketone to
prepare an ink |ayer coating |iquid containing.20% of solid conponents:

-Parts by Wi ght Col oring agent: Carbon bl ack 20 Copol yner
"MEt hyl nethacrylate --acrylonitrile copolymer (weight ratio 70 : 30)
(NW = 6400, M 3600] 57 Additive agents: Flexibility-providing agent

Styrene butadlene rubber 3 Thernosensitivity-controlling agent
. Linear pbay@ivefeldspfif the rQGOtdbngcaedmgmpangetheesdhﬁpaon|ng agent
- Car nauba wax’ 0 The thus prepared ink layer coating |iquid

was coatedpﬁﬁmﬁtﬁﬁgyﬁgféﬁthFﬁ1§€P§iﬁ§e§s a substrate with a thickness of
4.5 [err] in a deposition anount-of 3.0 [err] on a dry basis, and dri ed,
whereby a thermal inmage transfer recordlng medi um No. 6 accordlng to the

pr esent | ngenblpg gas obtained. - 28 -

[Formatloq of Ink Layerl

A mixture of the following'componehts was dispersed in
methyl ethyl Ketone to prepare an ink layer coating liquid
containing.ZO% of solid components:

N : | B S Parts by Weight

- Coloring agent: Carbon;blaek 20
Copolymer :'Methyl methacrylate -
' acrylonitrile copolymer
‘(weight ratio = 70 : 30) _
{Mw = 6400, Mn = 3600] - 57
Additive agents: o

Flexxblllty-prOVLdlng ' :
agent ' : Styrene butadlene rubber 3

Thermosensxt1v1ty-controlllng _
agent : Linear polyester resin 10

Lubricating properties-imparting
agent : Carnauba wax g 10
_ The thus prepared ink’layéiﬁeoating liquid was coated
on a polyester filﬁ-serving as a substrate with a thickness
of 4.5 um, in a deposition ameuhﬁ of 3.0 um on a dry basis,
and dried, whereby a thermal image_transfer'recordingfmedium

- No. 6 according to the present invention was obtained.

s
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Exanpl e 7 The procedure for Exanple 1 was repeated except that nethyl

nmet hacryl ate - acrylonitrile copolyner enployed in the ink |ayer coating
liquid in Exanple 1 was replaced by the foll owi ng copol ynmer, whereby a
thermal image transfer recording nmedium No. 7 according to the present.

I nventi on was obtai ned. Copolyner: Qycidyl nethacrylate - acrylonitrile
(weight ratio = 50 : 50) [ Mv = 8000, Wh = 3900] Exanple 8 The procedure for
Exanpl e 1 was repeated except that nethyl nethacrylate - acrylonitrile
copol ynergy { 4nk layer coating liquid enployed in Exanple 1 was

repl aced by the follow ng copol yner, whereby a thermal inege transfer
recordi ng medium No. 8 according_to the present invention was obtai ned.
Copol yner: Q yER® Pracedure Far cExample ot yas repeated exgept, shas = 60

40L ot ™ nd PP mdlhacAPfRle 2 RALFLONE FIPEPL Spd1 imek "EhplByed LR¢ YL
the ink layer coating liquid in Example 1 was replaced by
the following copolymer, whereby a thermal image transfer
recording medium No. 7 according to the present invention
was obtained.
Copolymer: Glycidyl methacrylate - acrylonitrile

(weight ratio = 50 : 50)
[Mw = 8000, Mn = 3900)

Example 8

The procedure for Example 1 was repeated except that
methyl methacrylate ~ acrylonitrile copolymer in the ink
layer coating liquid employed in Example 1 was replaced by
the following copolymer, whereby a thermal image transfer
recording medium No. 8 according to the present invention
was obtained. '

Copolymer: Glycidyl methacrylate - methacrylonitrile

(weight ratio = 60 : 40) had
(Mw = 10000, Mn = 4900]

Comparative Example 1

: [Formation of Ink Layer]
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A mxture of the follow ng conponents was dispersed in toluene to prepare
an ink layer coating liquid containing 15% of solid conmponents: Parts by

Wei ght Col ori ng agent: Carbon bl ack _ : 20- Bi nders

Paraffin wax (nelting. point of 68C) ~ 40 Carnauba wax (nelting point of
[err] 20 Ethyl ene - vinyl acetate copolyner.(28% of vinyl acetate)
[nelt I ndex. = 250] 10, The thus prepared ink layer coating liquid

was coated on a polyester filmserving as a substrate with a thickness of
4.5 [err] in a depagsition anDunt of egxl on a dry basjis, and dried,
whereby a corrpar’ﬁt“l%‘t%%l Q‘Hﬁ"[g mRANADES ¥ak disRetsed; ifns

obt ai ned arative Exanple r tion of Ink ayer.]. A m xture of the
follpmng%\"& pg:) ? lll&&“d'r?e GPEARIRE an ink

Layer coatl @6of SO|Id conponents Parts by velght
Col o¥i ng ag °§‘ol%o :Hd&q‘t?so 20 -30- |
o o Parts by Weight
Coloring agent: Carbon black _ - 200
Binders : Paraffln wax
: -+ (melting point of 68°C) 40
Carnauba wax
(meltlng point of 81°C) 20
“ . : - - Ethylene - vinyl acetate .
\ ' ' copolymer. (28% of vinyl.
N ' acetate) ' :
' ' [melt index = 250] 10

The thus prepared ink layer coating liquid was coated
on a polyester film'serying as a substrate with a thickness
of 4.5 um, in a-deposition emount of 3.0 um on a dry baeis,
and dried, whereby a comparative thermal image transfer

recording medium No.. 1l was obtained.

Comparative Example 2
' [Eormation of Ink Layer]
A mlxture of the follow1ng components was dispersed in

_methyl ethyl ketone to prepare an ink layer coating ligquid

containing 20% of solld components: . _
| Parts by Weight
Coloring agent: Carbon black | 20
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Bi nders . Bi sphenol A type- epoxy resin (Trademark "Epicote 1002"
made by Yuka Shell Epoxy K K') (softening point of [err] (disclosed in
Japanese Patent Publication 60-59159] 80 The thus prepared ink

| ayer coating liquid was coated on a polyester filmserving as a substrate
with a thickness of 4.5 J[err] in a deposition anobunt of 3.0 [err] on a dry
basis, and dried, whereby a conparative thermal inage transfer recording
medi um No. 2 was obtai ned. The above- prepared t hermal image transfer

recordi ng ned%g %g 1 to No.,8 Rk he present invention and
conparative t £s I mage tran éEYF % ghgryo 1 and No. 2 were
subjected to a printing test um ? I tions: Recording
sheet : (1) a |abel-type polyes’qgka kﬁ e back thereof treated
to be adheS|ve and further a nggeggia Qatpaper attached thereto. (2)-
coated paper (mrror-coat papeny {bengngc cathin-filmtype N
thermal head partially having adgbalesbdy&h Japanese Patent
Publication 60-59159) 80
The thus prepared ink layer coating liquid was coated

on a polyester film serving as a substrate with a thickness

of 4.5 um, in a deposition amount of 3.0 um on a dry basis,

and dried, whereby a comparative thermal image transfer

recording medium No. 2 was obtained.

The above-prepared thermal image transfer recording
media No. 1 to No. 8 according to the present invention and
comparative thermal image transfer recording media No. 1 and
No. 2 were subjected to a printing test under the following
conditions:

Recording sheet (1) a label-type polyester f£ilm (PET)

with the back thereof treated to be
adhesive, and further a release
backing paper attached thereto.
(2) coated paper (mirror-coat paper)

Thermal head a thin-film type thermal head

partially having a glaze layer.
Platen pressure : 150 g/cm?
Peel-off angle of

thermal image
transfer recording
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Platen pressure : 150 [err] Peel-off angle of thermal inage transfer
recording - 31 - medi um : 30 away from a recordi ng sheet
Peel -of f torque : 200 g Applied energy : 10 to 30 [err] Printing speed.

10 cm sec The follow ng characteristics were neasured and evaluated in
the ourse of the printing test. - Thernpbsensitivity: Represented by the
m ni mum applied energy at which fine lines transferred to the mrror-coat
paper did not become blurred. - Friction resistance at high tenperatures:
Each printed sanpééiwms pl aced on 308l awaypintme anrecondimgnsheetere the
t enperature was nmi ntai ned at [err£ The printed sanple was subjected to a
reci procati ng reeelnotfectergyer ubb¥P8 Ghe printed surface of the sample - .
wi th. corrugated_cardboard at a speed of 30 cnisec, with a load of 60 [err]
appli ed theret APRhIRA PRPESY eri 5t 8 BRS3PPBIEMht ed by the number of
_rubb¥’ngs at mhiﬁh.inages'beggne iliggibre.

- rinting spee : “cm/sec

‘The following characteristics were measured and'
evaluated in the course of the printing test.
_.Thermosensitivity;' | |
. Represented by the minimum applied energy at which fine
g: | - lines transferred to the mirror-coat paper did not
'\\f become blurred. - |
| - F:ictibn resistance at:hiQh temperatures:
* Each printed-éample was placed on a glass platefin'af
cbntainer whéreftheltempérature_was m&intained_at 70°C.
The printed sample'Was subjected to.a-reciprocéting.
rubbing test by rubbing the printed surface of the
sample with qorrugated-cardboard at a speed of
30'cm/sec, with a load_of 60 g/cm? applied'thereto,
This characteristic was represeﬁtéd by the number  of
'rubbings at which images became illegible. -
-~ Scratch resistance to a'pencil with a hardness of 2H
Each printed sampie was-rubbed by a pencil with a
hardness of 2H, with a load of about 1 t/cm? applied
théretb. This characteristic was represented by the

number of rubbings at which printed images were scraped
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- Scratch resistance to a pencil with a hardness of 2H Each printed sanple
was rubbed by a pencil with a hardness of 2H, with a | oad of about 1 [err]
applied thereto. "This characteristic was represented by the nunber of

rubbi ngs at which printed i nages were scraped - 32 - of f the recording
sheet and the recordi ng sheet was exposed. - Scratch resistance to a

st ai nl ess steel edge Each printed sanple was rubbed by a stainless steel
edge, with a load of about 1 [err] applied thereto. This characteristic was
represented by the nunber of rubbing at which printed i mages were scraped
of f the recor @ff ShRcrecPrding sheet ARY thefegprdingosheet-was

Chem cal -resi stance Each printed sanple in which imges were forned on a
PET fil mwas rfRRRLPDY a cotton swab with 0.5 [err] of each chemical, as

oo, 0o Yr a0 HE AR Oy S Ead HeGEEMARE LI T
Lnages T e, AR Grfdedd AR Wdl Aiia WY 4 "Gl BiPLLL "GeabES! VS
edge, with a load of about 1 t/cm2 applied thereto. '
This characteristic was represented by the number of
rubbing at which printed images were scraped off the
recording sheet and the recording sheet was exposed.
- Chemical-resistance
Each printed sample in which images were formed on a -
PET film was rubbed by a cotton swab with 0.5 mt of
each chemical, as listed below, abéprbed, with a load
of 10 g/mm2 applied thereto. This characteristic was
represented by the number of rubbing at which printed
images were scraped off the recording sheet and the
recording sheet was exposed.
[Chemicals])
1. Ethanol
2. Brake oil
3. Kerosine
4. Compound-containing car wax
5. Toluene

6. Xylene

7. "Perchlene" for dry cleaning
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Exanple 9
Car bon

[err]

ketone to prepare an ink layer coating liquid
Parts by Weight Col oring agent:

33
I nk Layer]- A m xture of the follow ng conponents was
et hyl

3. Kerosine 4. Conpound-containing car wax 5. Tel uene 6.
di spersed in nethyl

"Perchl ene"” for dry cleaning -

contai ni ng 20% of solid conponents:

2. Brake oil
[ Formati on of

Xyl ene 7.
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agent . Car nauba wax 10 The thus prepared ink |ayer
coating liquid was coated on a polyester filmserving as a substrate with a
thickness of 4.5 [err] in a deposition anmount of 3.0 [err] on a dry basis,
and dried, whereby a thermal imge transfer recording nedium No. 9
according to the present invention was obtained. Exanple 10 The procedure
for Exanple 9 was repeated except that nethyl nethacrylate -
nethacrydg*&%g;éeg- glycidyl acrylate in the ink layer coating |liquid

enpl oyed in anple 9 was replaced by the foll ow ng terpol yner, whereby a
thermal -.35 - i transfer,recording nmedium No. 10 according to the
pr esent iLékﬁﬁﬁ%ﬁpﬂggggﬁ?gﬁﬂﬂﬂgrkbpolyner: Met hyl net hacryl ate -
acrylonitrile - glycidyl nethacrylate (weight ratio by weight = 45 : 30 :
.25) [ Mv = 6900, mixturgged) ti afipl towing Feomponent ofwaskdispersed imxt ure,
of the follow ng conponents was di spersed in nethyl ethyl ketone to prep#%re
an ink | mh:ebmmg,ﬂwmp coPt BY $PAEL 28N, bak shaver ceppbhnat tiqwidt s by

Wi ght
'9 containing 20% of solid components:
Parts by Weight

Coloring agent: Carbon black 20
Copolymer : Methyl methacrylate -
methacrylonitrile -

glycidyl acrylate
(weight ratio = 55 : 25 : 20) .
[Mw = 6100, Mn = 3200) 70 ~
Lubricating properties-imparting
agent : Carnauba wax 10
The thus prepared ink layer coating liquid was coated
on a polyester film serving as a substrate with a thickness
of 4.5 um, in a deposition amount of 3.0 um on a dry basis,

and dried, whereby a thermal image transfer recording medium

No. 9 according to the present invention was obtained.

Example 10 ~

The procedure for Example 9 was repeated except that
methyl methacrylate - methacrylonitrile - glycidyl acrylate
in the ink layer coating liquid employed in Example 9 was

replaced by the following terpolymer, whereby a thermal

- 35 -
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Col oring agent: Carbon bl ack . 20 Copol ymer -~ N@thyl
nmet hacryl ate - nethacrylonitrile - glycidyl acrylate (weight ratio 55 :

.25 : 20) [Mv = 6100, M= 3200) - 70 Lubricating properties -|npart|ng
agent . Carnauba wax . - 10 Thernosetting
15 &gent , . BF3 2 The thus prepared ink |ayer coating I|qU|d was

coated on a polyester filmserving as a substrate with a thickness of 4.5
“[err] in aimegesttansfenvnecondifigimpdiuh No.aldr gcbasdingand dheed,
whereby a thermal inmage transfer recording medium No. 11 according to the
present inpeasenh kavenbienneds obggined. Exanple 12 [Formation of Ink
Layer] A mixture of_the follow ng conponents was dispersed in methyl. ethyl
ketone to prepaF@PahYReK: IH;E;YégﬁiFh gY are CoﬂFHYEPﬁ tyddeor soiid .
conponents: Parts by velght CLRY %ﬁ ryéﬁggohwﬁ ghk ratio bY

20 ®pol yner 1 Methyl ¥58§ Mn = 3800)

Example 11
[Formation of Ink Layer]

A mixture of]the'following components was dispersed in
\ methyl ethyl ketone to prepare an ink layer coating liquid

N containing 20% of solid_components:

Parts by Weight

- Coloring agent: Carbon blaek : 20
. Copolymer : Methyl methacrylate -
- methacrylonitrile -

glycidyl acrylate - :
(weight ratio = 55 : 25 : 20)

[Mw = 6100, Mn = 3200) 70
Lubricating properties-imparting
agent '+ Carnauba wax 10
Thermosetting . . '
agent ' : BF3-c2H5NH2 ; 1.5

The thus prepared ink layer coating liquid was coated
on a polyester £ilm serv1ng as a substrate w1th a thlckness
of 4. 5 um, ln a dep051tlon amount of 3. 0 um on a dry basxs,
and drled whereby a thermal lmage transfer recordlng medium

No. 11 accordlng to the present lnventlon was obtained.
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met hacrylonitrile - glycidyl acrylate (weight ratio =55 : 25 : 20) [Mv =
6100, M = 3200) 76 Lubricating properties-inparting agent X
Silicone oil 4 The thus prepared ink layer coating liquid
was coated on a polyester filmserving as a substrate with a thickness of
4.5 [err] in a deposition amount of 3.0 [err] on a dry basis, and dried,
wher eby t hersnal, 4 mage transfer recordi ng nmedium No. 12 according to the
present i qn*%%w obt ai ned. Exanple 13 [Formation of Lubricating
. Properties-Inparting Agent Layerﬂ Car nauba wax was di spersed in toluene to
prepar e 4FRormatdan of Indpdsavessl i nparting agent |ayer coating liquid. The
thus prepared |ubricating properties-inparting agent |ayer coating |liquid
was coated onpa e Yf T owi ' i a
t hi ckness of 4. gﬁ?derr] infg%éenp%%%%lnn%nﬁﬁarg%%ﬁ%%%%%%mr%&basi S,
-~ and dri echethyll Rahyl Keudraitic prEpiad tdre Sl Cadeitg | BYQIidas
formed on the substrate. [Formation of Ink Layer] A m xture of the

fol | owi ngont@imisag 2040 fisxldid exbmponents:
Parts by Weight

Coloring agent: Carbon black 20

Copolymer : Methyl methacrylate -
methacrylonitrile -
glycidyl acrylate
(weight ratio =55 : 25 : 20)

[Mw = 6100, Mn = 3200) 76 )
_ ~
Lubricating properties-imparting
agent : Silicone o0il - 4

The thus prepared ink layer coating liquid was coated
on a polyester £ilm serving as a substrate with a thickness
of 4.5 um, in a deposition amount of 3.0 um on a dry basis,
and dried, whereby a thermal image transfer'recording medium
No. 12 according to the present invention was obtained.
Example 13 -

[Formation of Lubricating Properties-Imparting Agent Layer]

Carnauba wax was dispersed in toluene to prepare a
lubricating properties-imparting agent layer coating liquid.
The thus prepared lubricating properties-imparting

agent layer coating liquid was coated on a polyester film
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met hyl ethyl ketone to prepare an ink |ayer coating |iquid containing 20%
of solid conponents: Parts by Weight Coloring agent: Carbon bl ack :

20 Copol yner . Methyl nmethacrylate - nethacrylonitrile - glycidyl '
acrylate (weight ratio =55 : 25 : 20) [Mv = 6100, M = 3200) 70 The
thus prepared ink layer coating |iquid was coated on the above-prepared

| ubricating properties-inparting agent |ayer, -in a deposition amount of 2.5
[err] on a dry basis, and dried, whereby a thermal inmage transfer recording
medi um No. o] g r t i b | ned anple 14
[Fornatlons%?vﬁﬁﬁréga |ﬁ%8 ?ggggtﬁggﬂlnpg¥$e e ﬁeng Ea a#? E%uba wax

- Was d'SperééﬂoéﬂtiahUEﬁSuﬁQ fePaOeuﬁ beé'ﬁf§'BﬂsP§°p§ﬁ§ gflé agalng

agent |ayer coating liquid. - - The thus prepare ricating

_propertiesthapaat wﬂrﬁcsﬂinbayebpeﬁaieggmpaﬂtﬂnwa&géﬁet edyép wagol yester
fllhfserV|ng as a substrate wth a thickness of 4.5 [err] In a deposition

anpunt of fofmééroh theasubgtbates, and dried, so that a lubricating
properties-inparting agent |ayer was

[Formétion of Ink Layer]

A mixture of the following components was dlspersed in
methyl ethyl ketone to prepare an ink 1ayer coatlng liquid

containing 20% of3solid_components:

~

- o _ ' o Parts by Weight

Coloring agent: Carbon:blaok _ 20
» Copolymer : Methyl methacrylate -
methacrylonitrile =

glycidyl acrylate o
(weight ratio = 55 : 25 : 20)
[Mw = 6100, Mn = 3200) 70
The thus prepared ink'layer coating liquid was coated
on the above-pfepared lubrioéting properties-imparting agent
layer, in a deposition amount of 2.5 um on a dry basis, and
dried, Whereby a thermal image transfer recording medium No.

13 accordihg'to the present invention was obtained.

Example 14
[Formation'of'Lubricatihg Properties-Imparting Agent Layer]
Ca:nauba wax was dispersed in toluene to prepare a.

lubricating properties-imparting agent layer coatinglliguid.

[ I
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formed on the substrate. [Formation of Ink Layer] A m xture of the
foll ow ng conponents was di spersed in nethyl ethyl ketone to prepare an ink
| ayer coating liquid containing 20% of solid conponents: Parts by Wi ght

Col ori ng agent: Carbon bl ack 20 Copol yner . Met hyl
met hacryl ate - nmethacrylonitrile - glycidyl acrylate (weight ratio = 55 :
25 : 20) [Mv = 6100, M = 3200) 70 Thernosetti ng agent © [err]

1.5 The thus prepared ink |ayer coating |liquid was coated on the
above- prepar ed brigcati ekl el t lLayer in_a deposition
anount of 2.5 F%#rfhgg §9§P§E§§sﬁé?ggﬁéqgﬁpehggﬁﬁgggéﬁ g*@ﬁﬁ?ﬁﬁp I mage
transfer ageftdiageredbd¥L -1%?&&095 | Bgakeq! r LBYCRihAN Was
obt ai ned. Exanp%e915 - 39 ?B Fornat?on 8}@2d gé?b§§g?%#§§%ngi gent
Layer] A gsexvuhg ak &t Bubsteatevivirh acehibRnesBObENAl, 5N, Ngnaanel t In\@.—X '
of 150 (40% of vinyl acetate) and carnauba wax

deposition amount of 1.0 um on a dry basis, and dried, so

that a lubricating properties-imparting agent layer was

formed on the substrate.

[Formation of Ink Layer]

A mixture of the following components was dispersed in

methyl ethyl ketone to prepare an ink layer coating liquid
containing 20% of solid components:
Parts by Weight
. Coloring agent: Carbon black 20
Copolymer : Methyl methacrylate -
methacrylonitrile -
glycidyl acrylate
(weight ratio = 55 : 25 : 20)
[Mw = 6100, Mn = 3200) 70
Thermosetting
agent : BF3-CZHSNH2 ' 1.5 _
-

The thus prepared ink layer coating liquid was coated
on the above-prepared lubricating properties-imparting agent
layer in a deposition amount of 2.5 um on a dry basis, and
dried, whereby a thermal image transfer recording medium No.

14 according to the present invention was obtained.

Example 15
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at a mxing ratio by weight of 1:1 was dispersed in toluene to prepare an
~adhesi on-pronoting agent |ayer coating li-quid. The thus prepared

adhesi on-pronoting agent |ayer coating liquid was coated on a pol yester
filmserving as a substrate with a thickness of 4.5 [err] in a deposition
anouint of 0.3 [err] on a dry basis, and dried, so. that an adhesion- '
pronoti-ng agent | ayer was fornmed on the substrate. [ Formation of Ink" Layer]
A m xture of the follow ng conponents was dispersed in nethyl ethyl ket one

to prepar n i n aye | iguid_containipng. 20% of solid conponents:
Parts by Wk Eb Br?ﬁg£ %3nfggﬁﬂﬂtngcg SnEoavee - 20 Copol ymer
. Met hyl nethacrylate - acrylonitrlle copol ymer (wei ght ratlo 70 . 30)
_[Nw = 6400, M A BBROyre of eﬂhzhenecatthybrapetatesebpphwménghagémg
Carnauba wax 0 The thus prepared ink |ayer coating
Ilqﬁ?d masac@elédl%®e¥h@fab%@e‘b?%p@feﬁlamhe§¢6 age bnand ngarrawea | wad®r, in

a deposition anobunt of 2.5 [err ry. basis, and dried,, - 40 -

wher eby a ?Fe?dﬁ+x+%%g%aY+%h§¥e e+£@5rﬂ$nb hevasigpensed in toluene

to prepare an adhesxon-promotlng agent layer coating liquid.
The thus prepared adhesion-promoting agent layer
_coatino_liquid was coated on a polyester film serving as a
substrate with a thickness of 4.5 um, in a deposition amount
.- | of 0.3 um on a dry basis, and dried, so. that an edhesione

promoting agent layer was formed on the substrate.

- [Formation of Ink Laver]

A mixture of the following components was dispersed'in
" methyl ethyl ketone to prepare an lnk layer coatlng llquld

containing 20% of solld components.

Parts by Weight

Colorlng agent- Carbon black 20

v Copolymer : Methyl" methacrylate -
R _ acrylonitrile copolymer
(weight ratio = 70 : 30)
- [Mw = 6400, Mn = 3600)] 70

Lubricating properties-imparting
agent : Carnauba wax _ 10
The thus prepared'ink layer coating llquid was coated
on the above-prepared adhesion-promoting agent layer, in a

deposition amount of 2;5 um on a dry basis, and dried,

€
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according to the present invention was obtained. Wien the thus obtained
thermal imge transfer recordi ng nmedium No. 15 was crunpl ed, the ink
conposition hardly fell off the recording nmedi umand the adhesi on pronoting
effect was confirnmed. Exanple 16 [Formation of Ink Layer] A m xture of the
foll ow ng conponents was di spersed in nethyl ethyl ketone to prepare an ink
| ayer coating liquid containing 20% of solid conponents: Parts by Wi ght

Col or i ngyREeaby SaEHQPmFiaihage transfer chordZQgcﬁﬂgkﬁﬁeH . 15 Methyl

- y te (werght

met hacrylate - nethacrylonitrile glycid acry ratio = 55
25 1 20) acdbraifigOfo bMHe—pzZéseht invenkioAddhaki ¥BtadfaBHS:

Fl exi bility-providi ng agent ; Styrene butadi ene rubber 3
Ther npsensi t i When- thet thuki obtagred thermal; imageatrpnk¥ert eecbediig
10 Lubricating-properties inparting agent . Car nauba wax

10 The tme@iBMeBaseHSiWRSIgyump&edbingeliqhidompesiuabadhandaypﬁbyaster“é
filmserving as a substrate with a thickness - 41 -
off the recording medium and the adhesion promoting effect

was confirmed.

Example 16

[Formation of Ink Layer]

A mixture of the following components was dispersed in =
methyl ethyl ketone to prepare an ink layer coating liquid

containing 20% of solid components:

Parts by Weight

Coloring agent: Carbon black 20

Copolymer : Methyl methacrylate -
methacrylonitrile -
glycidyl acrylate
(weight ratio = 55 : 25 : 20)

(Mw = 6100, Mn = 3200) 57
Additive agents: B
Flexibility-providing bt
agent ; Styrene butadiene rubber 3

Thermosensitivity-controlling
agent ; Linear polyester resin 10

Lubricating-properties imparting
agent : Carnauba wax 10

The thus prepared ink layer coating liquid was coated

on a polyester film serving as a substrate with a thickness
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of 4.5 [err], in a deposition anmount of 3.0 [err] on a dry basis, and
dried, whereby a thermal inmage transfer recordi ng nedium No. 16 according
to the present invention was obtained. Exanple 17 The procedure for Exanple
7 was repeated except that glycidyl nethacrylate - acrylonitrile copol yner
enplioyed in the ink |ayer coating liquid in Exanple 7 was replaced by the
followi ng terpol yner, whereby a thermal inmage transfer recordi ng nmedi um No.

17 accordi @ tho X ﬂn'@rprl@s@ntdqmﬁéﬁ:ﬁ% apeunshoh fed MR Pnery Gagdisay!

_§§22§:i§;?t Ord?%GéG Hé%éga- é?hxdr@xyethé net h : Iate t:i ht ratlo =
printing t?s‘bt ﬁ‘nd%r nc{a%ld(’i?gone c&trll% E&%&?sj?z‘tmgng’eﬁq&(g‘s%%@%ﬁa&ﬁ& The

f.oll owi ng characteristi.cs were measured and eval uated in the course of the

"prinring test. -'Thernpsensitivity: Represented by the nininmum applied
energy at \Wagpilel 1§ |ines transferred to the mrror-coat paper did not
become blurred. - Friction resistance at high tenperatures:

The procedure for Example 7 was repeated except that
glycidyl methacrylaté - acrylonitrile'copolymer_employed in
the ink layer coating liquid in Example 7 was replaced by
the following terpolymer,. wheréby a thermal'image transfer

Y ; recgrding mediu@ No.'l?_acco:ding to the'presént_invention
‘was obtained.
Copolymér: Glycidyl methacrylate - acrylonitrile -
~2-hydroxyethyl methacrylate
(weight ratio = 50:40:10)
[Mw = 20000, Mn = 10000]

The above-prepared thermal image transfer recording
media No. 2 to No. 17 were subjected to the same printing
test under the same conditions, aé previously mentioned.

- The following characteristics were measured and
evaluated in the course of_the_p:inting.test. -
- Thermosensitivity: |
Répresented by the minimum applied energy at which fine
- lines transferred to the_mirror-coat paper did not
becqme blurred. g | » |

- Friction resistance'at high temperatures: -
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- 42 - Each printed sanple was placed on a glass plate in a container
where the tenperature was nmai ntained at 100C. The printed sanpl e was

subj ected to a reciprocating rubbing test by rubbing the printed surface of
the sanple with corrugated cardboard at a speed of 30 cmsec, with a | oad
of 60 [err] applied thereto. This characteristic was represented by the

nunber of rubbings at which printed i mages becane illegible. - Scratch

resi stance to encl \M&Eﬁ@@dﬁ‘? Qf Iy lLe was rubbed
by a pencil wg?ﬁ&a%%aih}ness of 2H, vmtiﬂ' gﬁﬁoﬁ]%ﬁ.% /c aappl i ed
thereto. Thiscohtaitled where Wie i Riag haintEidedfat ubbi ngs at

whi ch printed i nages were scraped off the recording sheet and the recording

sheet was expagedc.- Theaprinted Famprle was subdiedtess v eel edge Each
printed sanple was rubbed by a stainless steel edge, with a | oad of about 1
[err] appliedrecipsrocatimgs reiding deistt by wabbing ahentprdnned he nunbe™of
rubbi ngs at which printed i mages were scraped off the recording sheet and

t he recordi ngsyréacenes Sheosample @idhncorangadeds cardboard at a

speed of 30 cm/sec, with a load of 60 g/cm2 applied
thereto. This characteristic was represented by the
number of rubbings at which printed images became
illegible.

- Scratch resistance to a pencil with a hardness of 2H -
Each printed sample was rubbed by a pencil with a
hardness of 2H, with a load of about 1 t/cm2 applied
thereto. This characteristic was represented by the
number of rubbings at which printed images were scraped
off the recording sheet and the recording sheet was
exposed.

- Scratch resistance to a stainless steel edge
Each printed sample was rubbed by a stainless steel
edge, with a load of about 1 t/cm2 applied thereto.
This characteristic was represented by the number of
rubbings at which printed images were scraped off the
recording sheet and the recording sheet was exposed.

- Steam-iron resistance:

Each printed sample was covered with a cotton cloth,

with the image recorded surface thereof in contact with

- 43 -



" Each printed sanple was covered with-a cotton cloth, with the inmage
recorded surface thereof in contact with - 43 - - the cloth. A steamiron
thernostatically controlled at [err] was pressed on the cotton cloth for 10
seconds, under the application of a pressure of 100 g/cma. According to. the
following scale," the rank of the steamiron resistance of the printed
I mges was determ ned by visual evaluation. [Estimating Scale] 4
2 5 < _ > 3 < > 1 5: The ink was not
transferred to the €9btRD CAOkBeai-&kbn éheifassta{swaiﬁl eeh&anéanaierred
to the cotton cloth. 1: The ink was transferred to the Cotton.cloth and
i mages transferibdeonwalcpeessed chotheveoetonadabtr. £4r IbDesdegnhes,of the
ink transfer between the scales 3 and 4. 2: The degree of the ink transfer
_ betmeen t he scalndet the Sppllthtienesfsaapressure of 100 g/cm2. -

Accordlng to the follow1ng scale, the rank of the
| steam-lron resistance of the prlnted lmages was

determlned by visual evaluatlon.

[Estimating Scale]

4 : -2
v 5« — >3<'_' —> 1
o~ 5: The ink was not transferred to the cotton cloth -
at all.
'3: The ink was'slightly transferred to the cotton
cloth. | |
1: The ink was transferred to the cotton cloth and
images transferred on the cotton cloth were
readable. | |
4: The degree cf.tne ink transfer between the
_ scales 3 and 4. '
— _

2: The degree of the ink transfer between the
scales 1 and 3.
- Heat-~resistance:
rkrm) . : o
A Teflonttape was attached to the edge of an iron
thermostatically controlled at 200°C. Each printed
sample was rubbed by the above iron with a load of 300

g/cm?2 applied thereto. This characteristic is

Ty
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A Teflo/ (RTM tape was attached to the edge of an iron thernostatically
controlled at [err] Each printed sanple was rubbed by the above iron with
a load of 300 g/cnR applied thereto. This characteristic is -44-
represented by the number of rubbings at which the inages on the printed
sanpl e becane illegible. - Chem cal -resistance Each printed sanple in which
| mages were fornmed on a PET fil mwas rubbed by a cotton swab with 0.5 m of

each chem cal, as |isted_belo absor bed, wit | oad of 10 [err] applied
thereto. This FPRFaSeREed; P¥ %@erﬁ §§n9§drﬁgbiﬁgsnﬁﬁbﬂhlﬁh £B8bi ngs at

Sheet was expotBRIh Brend BFLCed, RafierBeRpn ot ipathagey sie 4 o

conpopnd-go§%éﬁfégg_gégig@§née toluene 6. xylene 7. "Perchlene" for dry
cl eaning - -

p4
Each printed sample in which images were formed on a

PET film was rubbed by a cotton swab with 0.5 mf of
each chemical, as l;sted below, absorbed, with a load
of 10 g/mm2 applied thereto. This characteristic is
represented by the number of rubbings at which printed
images were scraped off the recording sheet and the
recording sheet was exposed.

[Chemicals])
1. ethanol
2. brake oil
3. kerosine
4. compound-containing car wax
5. toluene
6. Xylene
7. "Perchlene" for dry cleaning
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- acrylonitrile copol ymer (weight

30) [ MW = 6400,

70

ratio.

Car nauba wax

70 Lubricating properties-inparting agent

10 The thus prepared ink layer coating |iquid was coated on a pol yester

filmserving as .a substrate with a thickness of 4.5 [err]

anount of 2.0 [err]

in a deposition

so that an ink |ayer was

and dri-ed,

on a dry basis,
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i quid containing 10% of solid conponents: Parts by Wi ght Ethyl ene-vinyl
acetate copolyner (containing 40 wt.% of vinyl acetate) (nelt flowrate =
70 g/mn.) 20 - 47 - Car nauba wax

80 The thus prepared thernosensitivity-pronoting agent |ayer coating |iquid
was coated on the above-prepared ink |ayer in a deposition anount of 1.0
[err] to_form.a thernosensitivity-pronoting agent |ayer, whereby a thernal

i mage t r 2FAMRLe &y di ng medi um No. 18 according to the present invention
was obt ai ned. Exanple 19 The procedure for Exanple 18 was repeated except

t hat et {Formatiay WiatInk Iayed bnitril e copol ynmer enployed in the ink

| ayer coating liquid in Exanple 18 was replaced by the foll ow ng copol yner,

wh b th iy ' ' 9 ' th

bresent | nvent, SR o I, YoLrbfldy NoliHalied Yrasl S ORLadL %A ° ¥

acryl oni ingithg1( WRinglt Ketldre T brepibe (WY i nk’ AreMecatii]1iquid
containing 20% of solid components:

Parts by Weight

Coloring agent: Carbon black 20

Copolymer : Methyl methacrylate -
acrylonitrile copolymer
(weight ratio = 70 : 30)

[Mw = 6400, Mn = 3600) 70
Lubricating properties-imparting o~
agent : Carnauba wax 10

The thus prepared ink layer coating liquid was coated
on a polyester film serving as a substrate with a thickness
of 4.5 um, in a deposition amount of 2.0 um on a dry basis,

and dried, so that an ink layer was formed on the substrate.

[Thermosensitivity-promoting Agent Layer]

The following components were dispersed in toluene to -
form a thermosensitivity-promoting agent layer coating
liquid containing 10% of solid components:

Parts by Weight

Ethylene-vinyl acetate copolymer
(containing 40 wt.% of vinyl
acetate)
(melt flow rate = 70 g/min.) 20
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Exanpl e 20 [Formation of Ink Layer] A mi xt ur e of the foll ow ng conponents
was dispersed in nethyl ethyl ketone to prepare-an ink |ayer coating liquid

cont ai.ni ng-20% of solid conponents Parts by Wight - 48 - Col ori ng
agent: Carbon bl ack 20 Copol-yner . Methyl nethacrylate
- acrylonitrile copolynmer (weight ratio = 70 : 30) [Mv = 6400, M= 3600]

70 Lubricating properties - inparting agent . Carnauba wax

10 The thus pr eRay. |§g1hF¥ Lyer coating liquid was coated on ol yest er
filmserving as a su "‘{e with a thickness - of 4.5 [err] |naaoodep03|t|on

amount of 2.0 [err] on a dry basis, and dried, so that an ink |ayer was

formed on the sulyd s ﬂ:ﬂﬁﬁé@%ﬁdﬁéﬁgﬁ%y%mn&%dt The

~follow ng components were dispersed in toluene to for
t-her nosensillayer ydqutdmny ivigredagemas aycHtedD T rthd Iabdﬁmpa:@dlg.rﬁ@% of

solrd’conponents Parts by Wi ght Ethylene - ethyl acrylate
layer in a deposition amount of 1.0 um to form-a
thermosensitivzty-promoting agent.layer, whereby a thermal
-image transfer :ecording medium No. 18 according to the

present invention was obtained.f

o Example 19 - L L _

W The procedure for Example 18 was repeated except that
. methyl methacrylate - acrylonitrile copolymer employed in
the ink laver coating_liquid in Example 18 was replaced by
~ the following copolymer;_whereby a thermal image transfer
| recerding medium.No;_IQ_according to the present invention
was obtained. | N |
00polymer Methyl methacrylate -~ acrylonltrlle

(weight ratio = 50 : 50)
[Mw = 7700, Mn = 4100]

e Example 20
[Formation of Ink Layer]

'A mixture of the following components was dispersed in
methyl ethyl ketone to preperefah"ink layer coating liquid

containing 20% of solid components:

Parts by Weight
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copol ymer (containing 25 wt.% of ethyl acryl ate)

30 Paraffin wax 70 (nelting point of 69C)
The thus prepared thernosensitivity-pronoting agent |ayer coating liquid
was coated on the above-prepared ink |ayer in a deposition anount of 1.0
[err] to forma thernp- -49- sensitivity-pronoting agent |ayer, whereby
a thermal inmage transfer recording nedium No. 20 according to the present

i nventi on was obtai ned. Exanple 21 [Formation of Lubricatin

Properti es- Im&ﬂﬁqqkfgxﬁgﬁanuﬁﬁqhqnrhlﬂQKe of carnauba maxgﬁnd paraffin
wax at a m xi ratio by melgqﬁ f 1. dispersed in toluene to prepare
alubrlcatlngr% §%s- i nparty

e dth? |'i quid. The thus
prepared | ubricating propertie a5 1 P oatlng l'i qui d was
coated on a pol yester f|In1servE r;ﬂ % h% kness of 4.
[err] in a deposition anDunt of a si s,

dried, so

that a |ubri c3figid Ju : Iayer was forned on the
substrate. [Forggddton o Suﬁf‘% re of the foll oW g conponents

was disspersed in

The thus prepared ink layer coating liquid was coated
on a polyester film serving as a substrate with a thickness
of 4.5 um, in a deposition amount of 2.0 um on a dry basis,

and dried, so that an ink layer was formed on the substrate.

-’
[{Thermosensitivity-promoting Agent Layer]
The following components were dispersed in toluene to
form a thermosensitivity-promoting agent layer coating
liquid containing 10% of solid components:
Parts by Weight
Ethylene - ethyl acrylate
copolymer (containing 25 wt.%
of ethyl acrylate) 30
Paraffin wax 70 o
(melting point of 69°C) ~

The thus prepared thermosensitivity-promoting agent
layer coating liquid was coated on the above-prepared ink

layer in a deposition amount of 1.0 um to form a thermo-
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met hyl ethyl ketone to prepare an ink layer coating liquid containing 20%.
of solid conponents: Parts by Weight Coloring agent: Carbon bl ack

. 20 Copolynmer - = :-Methyl methacrylate - acrylonitrile copolymer (weight
ratio = 70 : 30) [Mwv = '6400, M. = 3600] 70 - 50 - The t hus
prepared ink layer coating |iquid was coated on the above-prepared

| ubricating properties i mpar ting agent | ayer, in a deposition anobunt of 2.5

dr d d d f d h
[ ibr1 cati nGSPAReVER sa?ﬁﬁ‘aw”e s oon el %@ﬁ%&"ﬁ&mﬁor B8t i ng
ont Loy oup ol GoeO BRI o%d dReed ko %ste /o

thernnsen3|t|V|ty pr-ono |ng agen coat1 ng n|ng 0% of
solid conpg %@h%l@%r%?sbbhwﬁhﬁﬁh Et hyl ene-vi nyl acetate copolyner'
(-cont ai ni ng 40 o} V|nyI acetate) (melt flowrate = 70 g/mn.)
20 €dr nauba wax _ _ _ 80 o -

Example-21
[Formation of Lubricating Properties-Imparting Agent Layer])

A mixture of eatnauba wax and pafaffin wax at a mixing

ratio by weight'ef 1:1 was dispersed in toluene to=ptepere a
lubricating properties-imparting agent layer coating liquid.

. - The thus prepared lubricating p:opertieseimparting
agent layer coating liquid was coated on a polyester film
serying as a substrete Qith a thickness of 4.5 um, in a
dep051tlon amount of 1.0 ‘Mm on a dry basxs,_and dried, so
that a 1ubr1cat1ng propertles-lmpartlng agent layer was

formed on the substrate.

[Formation of Ink Layer]

A mixture of the-fellowing components-was dispersed'in
methyl ethyl ketone to prepare an Lnk layer coatlng lquLd

contalnlng 20% of solld components.

Parts by Weight

COIOrihg agent: Carbon black ' 20

Copolymer : Methyl methacrylate -
_ ' ~acrylonitrile copolymer
' ' - {weight ratioc = 70 : 30)
. . [Mw = 6400, Mn = 3600] 70
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The thus prepared thernosensitivity-pronoting agent |ayer coating liquid
was coated on the above-prepared ink layer in a deposition anount of 0.5
[err] to forma thernpsensitivity-pronoting agent |ayer, whereby a thermal

I mage transfer recording nmedium No. 21 according to the present invention
wals obt ai ned. Exanple 22 [Formation of Adhesion-pronoting Agent Layer] - 51
- A m xture of ethylene - V|nyI acetate copolyner having a nelt index of

57 &;‘S%fj?fspérﬁéd S, BFBEA St SpkoJATETaRORHIG sgﬂ&m‘ ”"“°ogéemb & Payer.
[ aui 0 il "Ebe, gﬁoﬁﬁ-gﬁée%%&aéﬁﬂr#ﬁ' 8,7 r%?éﬁe%u?@w egeRt
Lhi cknesgaglr . ool Srﬁlaggﬁi%i@ﬁp%bhh(&“&miu'@t W o 3 %fis %\a basi s,

and drie so 't hat an esi on- pronoting age rgdon th
subst r at gri b&9" g8t tRAtOAN! Akl AuGelr Gad ¥otmRdObn! Rfief qh!&we&m&wone“

was dispersed in nethyl ethyl ketone to prepare an ink layer coating liquid

g?ntilnlpﬂoﬁé%&ﬂéssmhpdreﬁﬁgoag&ht 18gelrs by Weight Coloring agent: Carbon -
ac

[Thermosensitivity-promoting Agent Layer]

The following components were dispersed in toluene to
form a thermdsensitivity-promoting agent layer coating -
liquid containing 20% of solid components N

Parts by Weight

Ethylene-~-vinyl acetate copolymer
(containing 40 wt.% of vinyl

acetate)
(melt flow rate = 70 g/min.) 20
Carnauba wax | 80

The thus prepared thermosensitivity-promoting agent
layer coating liquid was coated on the above-prepared ink
layer in a deposition amount of 0.5 um to form a
thermosensitivity-promoting agent layer, whereby a thermal ~
image transfer recording medium No. 21 according to the

present invention was obtained.

Example 22

[Formation of Adhesion-promoting Agent Layer)
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Copol yner . Methyl nethacrylate - acrylonitrile copolyner (weight ratio
=70 : 30.) [Mv = 6400, M = 3600] 70 Lubricating properties-inparting
agent . . Carnauba wax ' 10 The thus prepared ink |ayer
~coating liquid was coated on the above-prepared adhesi on-pronpting agent
Iayér, in a deposition amount of 2.5 [err] on.a dry basis, and dried, so -
52 -  that an ink layer was fornmed on the adhesi on-pronoting agent | ayer.
[ Ther nosensi ti vAtmigtaret ofige¥hyheneayevinfheatetabei agpodypernchavingre

di spersed in toluene to forma thernosensitivity-pronoting agent |ayer
coating |iguneltobndexiof 189 6#0%0pEdvinupoacatatepaand ggrnaubat wax

Et hyl ene-vi nyl acetate copolzner (containing 40 wt . % of vinyl acetate)
(nelt flowakagemixinggratso)by weight of 3:7 wag @iFRersgdwsl toluene

80 The thus prepared therposepsitivity-pronoting agent |ayer coating.liquid
was~oat edtBRPFRBAEBI8. passt en-prRnbting agent fdver cifing fiqifa.’d

The‘thus_prepa:ed adhesion~promoting agent layer
coating liquid waé cdated on a polyester film serving as'a
substrate with a thicknéés 6f 4.5 ﬁm,.in a deposition amount
of 0.5 um'on a dry basis, and dried, so that an,adhesion?

" promoting agent layer was formed on the substrate.

N ~ [Formation of Ink Layer]

A mixture of the following compoﬁents was'dispersed in
methyl ethyl ketone to prepare an_iﬁkllayer coating liquid
containing 20% of solid comﬁonents: | |

_ Parts by Weight
_Coloring.agent: Carbon-black- - 20. ' |
Copolymer :'Methyiﬂmethacrylate -

acrylonitrile copolymer
(weight ratio = 70 : 30)

{Mw = 6400, Mn = 3600] 70
v Lubricating prbperties¥impérting
~agent : Carnauba wax - - - ' 10

The thus pfepared ink layer coating liquid was coated
on the above-prepared adhesion-promoting agent layer, in a

deposition amount of 2.5 um on.a dry basis, and dried, so
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| ayer in a deposition anmount of 0.5 [err] to forma
thernosensitivity-pronoting agent |ayer, whereby a thermal imge transfer
recordi ng medi um No. 22 according to the present invention was obtai ned.
When the thus obtained thermal inmage transfer recording nmedi um No. 22 was
crunpled, the ink conmposition hardly fell off the recording nediumand the
adhesi on pronoting effect was confirnmed. Exanple 23 [Formation of |nk

Layer] - {nat an thiKi Xdyéf ﬁistbérﬁreh|emﬂﬂecﬁdﬁ@§f8ﬁ5 otli AgeaAgeALi N

met hyl ethyl ketone to prepare an ink layer coating liquid con a I'ng 20%
of solid rayewnents: Parts by Weight Col oring agent: Carbon bl ack

20 Copol yner . Methyl nethacrylate - acrylonitrile copol yner (weight
ratio = 70 : 30) [Mv = 6400, Mh = 3600] 57 Additive agents:

Fl exi bility-providing agent ; Styrene but adi ene rubber ' 3'\f

Ther noseristhexmasensitivltyrpromoting Agent Layer]

The following components were dispersed in toluene to
form a thermosensitivity-promoting agent layer coating
liquid containing 10% of solid components:

Parts by Weight

Ethylene-vinyl acetate copolymer
(containing 40 wt.% of vinyl
acetate)

{melt flow rate = 70 g/min.) 20 -~

Carnauba wax 80

The thus prepared thermosensitivity-promoting agent
layer coating liquid was coated on the above-prepared ink
layer in a deposition amount of 0.5 um to form a
thermosensitivity-promoting agent layer, whereby a thermal
image transfer recording medium No. 22 according to the
present invention was obtained.

When the thus obtained thermal imaée ﬁransfer recording ;,
medium No. 22 was crumpled, the ink composition hardly fell
off the recording medium and the adhesion promoting effect

was confirmed.

Example 23

{Formation of Ink Layer]
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agent . Linear polyester resin 10 Lubricating properties -

| nparting agent . Carnauba wax 10 The thus prepared
ink layer coating liquid was coated on a polyester filmserving as a .
substrate with a thickness of 4.5 [err] in a deposition amunt of 2.0 [err]
on a dry basi's, and dried, so that an ink |ayer was formed on the
substrate. [Thernosensitivity-pronoting Agent Layer] The follow ng
conponents were dispersed in toluene to forma thernosensitivity-pronoting
agent |ayer coadimixturgiaf cohe afolhgwing, compohentscwpsndbspersedt snby

Wi ght Et hyl ene-vinyl acetate copolymer (containing 40 wt.% of vinyl -54-
acet at e) (m@tbyl|%ﬁg¥h1%eeoq9 ¥PPFepare an ink layer ooathngalbauidx

80. The thus prepared ernpsensjtivity-pronoting agent |ayer coating liquid
was coat ed® t?ik?%%o%&*ﬁggp%?iﬂéi?ﬂm¥%§%?t$ﬁ_a deposi ti on anount of 1.0
[er?t{ to forma thernosensitivity-pronoting agent Iayﬁr: ggerﬁgg.% t her mal
inage transfer recordi ng nedi um No. 23 according to t+e ntion
was: obt ai ned. Coloring agent: Carbon black ' | 20 -
'COpolymer : Methyl methacrylate -

acrylonitrile copolymer

(weight ratio =70 : 30)

| [Mw = 6400, Mn = 3600] 57
Additive agents: '
N ' Flexibility—providihg. .
\»A- : agent ;jStyrgne butgdiene rubber 3
Thermosensitivity-controlling _
agent ' ; Linear polyester resin 10
Lubricating properties-impafting
agent : Carnauba wax o _10
' The thus preparéd'ink lafer'cdating %iquid was coated
on a polyestér film'serving as-a Substrate'with.a thickness
of 4.5 um; in a deposition amount of 2.0 um on.a drf basis,
“and dried, so that an ink léyer'was_formed on the substrate.
s

[Thermosensitivity-promoting Agent Layer])

The folloﬁiﬁg components'were dispersed in toluene to
form a'thermosensitivity;promoting agent layer coating
liquid containing 10% of solid components:

Parts by Weight

Ethylene-vinyl acetate copolymer
(containing 40 wt.%$ of vinyl
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Exanmpl e 24 [Formation of Ink Layer] A m xture of the follow ng conponents
was dispersed in nmethyl ethyl ketone to prepare an ink layer coating liquid
cont ai ning 20% of solid conponents : Parts by Wight Col oring agent: Carbon

bl ack 20 Copol yner . Methyl nethacrylate -
met hacrylonitrile - glycidyl acrylate (weight ratio = 55 : 25 : 20) [Nw =
6100, . Mh = 3200) 70 Lubricating properties-inparting agent

was coated' on emn Sy a substrate wit t hi ckness -
55 - of 4.5 Terr] 1na e%om?ﬁ:) )gsr?btﬁn)t of 3.0 [err] on'gdry basi s,
and dried, soddiaiai¥h iwlk | ayer was forned on the substrategg :

[ Ther mosensitivity-pronoting Agent Layer] The foll owi ng conponents were
di spersed in toluene to forma thernosensitivity-pronoting agent |ayer

- coating |iqui dh%nis ytephredxitamcsenditivivy\t@iditing agent

layer coating liquid was coated on the above-prepared ink

Car nauba wax ziﬁate 10 The thus prepared ink |ayer coating I|qU|d

A4

layer in a deposition amount of 1.0 um to form a
thermosensitivity-promoting agent layer, whereby a thermal
image transfer recording medium No. 23 according to the

present invention was obtained.

Example 24

[Formation of Ink Layer]

A mixture of the following components was dispersed in
methyl ethyl ketone to prepare an ink layer coating liquid
containing 20% of solid components :

Parts by Weight

Coloring agent: Carbon black 20

Copolymer : Methyl methacrylate -

methacrylonitrile - ,
glycidyl acrylate bt
(weight ratio = 55 : 25 : 20)
[Mw = 6100, Mn = 3200) 70
Lubricating properties-imparting
agent : Carnauba wax 10
The thus prepared ink layer coating liquid was coated’

on a polyester film serving as a substrate with a thickness
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Et hyl ene-vinyl acetate copol ynmer (containing 40 w.% of vinyl acetate)
(nmelt flowrate = 70 g/mn.) - 20 Carnauba wax :
80 The thus prepared thernosensitivity-pronoting agent |ayer coating liquid -
was coated on the above-prepared ink |ayer in a deposition anount of 1.0
[erf] to forma thernosensitivity-pronoting agent |ayer, whereby a thernmal

i mage transfer recording nmedium No. 24 according to the present invention
was obt ai ned. Exanpl e 25 The .procedure for Exanple 24 was repeated except
that the. ofthyd pm}hinrgl depositkdhaamgtnti 6£i 8e0-uml gni dydruchysbse
enployed in the ink layer coating liquid in Exanple 24 was replaced by the
fol | owi ng abdofiyhed, Spcthay an-ink layertwasnfidrmedgent thessebstrabedi ng
medi.um No. 25 according to the present inventioh was obtained. Copol yner:
Met hyl nethacrylate - nethacrylonitrile - glycidyl acrylate (weight ratio =

45:36225) E%@éihggggsi@vaé??SPémE%fn Iggggt LaYer]
The following components were dispersed in tolyene to
form a thermosensitivity-promoting agent layer coating

© liquid 10% of solid components:

Parts by Weight

Ethiylene-vinyl acetate copolymer
" {containing 40 wt.% of vinyl

LN acetate) o .
(melt flow rate = 70 g/min.) 20

Carnauba wax - ' 80

: The thus preﬁared”thermosensitivity-promoting agent
layer coating liquid was coatéd on the abovefprepared ink
layer in.a'deposition émount of 1.0 um to form a
thermosensitivity-promoting agent layer, whereby a thermal
image transfer recording medium No. 24 according to the

present invention was obtained.

Example,zsu

The prpcedure for Example 24 was repeated except that
the.methyl methacrylate 4_methacrylonitrile - glycidyl
acryléte_employed in the ink layer'coating liquid in Example

24 was replaced by the following copolymer, whereby a
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[ Formation of Ink Layer] A mxture of the foll ow ng conponents was
di spersed in nethyl ethyl ketone to prepare an ink layer coating liquid
cont ai ni ng 20% of solid conponents: Parts by Wi ght Col oring agent: Carbon

bl ack 20 Copol yner . Methyl nethacrylate -
met hacrylonitrile - glycidyl acrylate (weight ratio =55 : 25 : 20) [Mv =
6100, M = 3200) 70 Lubricating properties -inparting agent X

Car naubathermal image transferl@ecbrdimngemedidgmaNent 25 acchrdiagt Bos
prepared ink | ayer coating lLiquid was coated on a polyester filmserving as
a substrthe presentt hnvensionowas. gbtainpdi.n a deposition anount of 3.0
[err] on a d;é basis, and drled so that an ink |l ayer was forned on the

substrate. @Pﬁﬁg@ﬁ§rtﬁﬁFb Z#BPFF§1A enr Pegbaprylopitrilerhe
fol | owi ng conponents wer eJ&¥ g Aty Lk

t her nbsensitivity- prormtligw gggg }gn‘cég E§95B928{31i0960f solid ™

conponents: Parts by Wig

Example 26

(Formation of Ink Layer]

A mixture of the following components was dispersed in

methyl ethyl ketone to prepare an ink layer coating liquid

containing 20% of solid components:
Parts by Weight

Coloring agent: Carbon black 20
Copolymer : Methyl methacrylate -

methacrylonitrile -~

glycidyl acrylate

(weight ratio = 55 : 25 : 20)

[Mw = 6100, Mn = 3200) 70
Lubricating properties-imparting

agent : Carnauba wax 10
Thermosetting agent: BF3-C285NH2 1.5
-’

The thus prepared ink layer coating liquid was coated
on a polyester film serving as a substrate with a thickness
of 4.5 um, in a deposition amount of 3.0 um on a dry basis,

and dried, so that an ink layer was formed on the substrate.

[Thermosensitivity-promoting Agent Layer]
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Et hyl ene-vinyl acetate copol yner (containing 40 wt.% of vinyl acetate)
(melt flowrate = 70 g/mn.) 20 Carnauba wax

80 The thus prepared thernosensitivity-pronoting agent |ayer coating |iquid
was coated on the above-prepared ink |ayer in a deposition anmount of 1.0
)|n1to forma thernosensitivity-pronoting agent |ayer, whereby a thernal

I mge transfer recordi ng nmedium No. 26 according to the present invention
was obtai ned. Exanple 27 [Formation of |nk Layer] A m xture of the

fol | owi ng conponents was di spersed in neth i ket ope to are an ink-
| ayer coat ing 174 L Rd rgrRenaRrS bR ® iﬁéﬁe@é i gnt
Col ori ng agent: r bon I

ot e o1 SPGR o PhedodeR it ivity- a%%wga%?mt ﬁax%ﬁ 5%%*—#59. o =
25 -.;/-20) 1§<§u-1d 10*'\@5 sg’fl%) c%boné@@g? : - 70 '

Parts by Weight

Ethylene-vinyl acetate copolymer
(contalnlngl40 wt.% of vinyl

]

acetate) -
(melt flow rate = 70 g/min.) - 20
Carnauba wax o . 80

The thus prepared-thermqsensitivityfpromoting-agent

- .

_Keg layer coating liquid was coated on the'above—prepared ink
layer in a deposition amount of 1.0 um to form a
thermosensitivity—promoting agent layer, whereby a thermal
image transfer recording medium No. 26 according to the
present inventicn was obtained. |
Example 27_

[Formation of Ink Layer]
s A miXture of the following cbmponents was dispersed in

methyl ethyl ketone to prepare an ink layer coating liquid
contalnlng 20% of solid components.

Parts by Weight

Coloring agent: Carbon biaék | 20
Copolymer : Methyl methacrylate -
' . methacrylonitrile -

glycidyl acrylate
(weight ratio_= 55 : 25 : 20)
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Lubricating properties-inparting agent . Car nauba wax

10 The thus prepared ink layer coating |iquid was coated on a pol yester
filmserving as a substrate with a thickness of 4.5 [err] in a deposition
anount of 2.0 [err] on a dry basis, and dried, so that an ink | ayer was
formed on the substrate. [Thernosensitivity-pronoting Agent Layer] The

foll ow ng conponents were di spe d_i I et m a
t her nbsensi tivity-pronoting ageﬁ@slay€+6§bg@an ??é@fd 10@6%9 solid o
components: Py {y%lﬂx’/}grtkgﬁrgégy{fgg_mﬂm;_n@cryl ate copol yner (contai ning

25 wt . % of et hylqebe . Carnauba wax 30 Parggfin wax
70 (nmelting pmﬂrg of [err] The thus prepared thernosensitivity-pronoting

agent layer coating |liquid was coated on the above-prepared ink layer in a
deposition amg@ng tHus .Préparedt Dnk Oldyeér tdwdting biduid twadr ooREEAY agent
| ayer, whereby a thermal inmage transfer recording nmedium No. 27 accordi
to the pragsentpalpestenntils sdtwimepdas & osqbhstPdte wbth a thickness

of 4.5 um, in a deposition amount of 2.0 um on a dry basis,

and dried, so that an ink layer was formed on the substrate.

[Thermosensitivity-promoting Agent Layer])

The following components were dispersed in toluene to -
form a thermosensitivity-promoting agent layer coating ~
liquid 10% of solid components:

Parts by Weight

Ethylene - ethyl acrylate

copolymer {(containing 25 wt.$%

of ethyl acrylate) 30
Paraffin wax 70
(melting point of 69°C)

The thus prepared thermosensitivity-promoting agent
layer coating liquid was coated on the above-prepared ink .-

-

layer in a deposition amount of 1.0 um to form a
thermosensitivity-promoting agent layer, whereby a thermal
image transfer recording medium No. 27 according to the

present invention was obtained.

Example 28

- 59 -



[ Formati on of Lubricating Properties-Inparting Agent Layer] A mixture of
carnauba wax and paraffin wax at a mixing ratio by weight of 1:1 was -

di spersed in toluene to prepare a |lubricating properties-inparting agent

| ayer coating liquid. The thus prepared lubricating properties-inparting
agent layer coating liquid was coated on a polyester filmserving as a .
substrate with a thickness of 4.5 [err] in a deposition anmount of 1.0 [err]
on a dry basis, and dried, so that a lubricating properties-inparting agent

lt ﬁ)ée:; OP??)\I\E#%%%%%%L&S was dfé [fp @tfﬁ%m%{%t %ne t Oé%l' egar e an

~ink layer coating |iquid contalnlng 20@6of SO|Id conponents Parts by
‘Wi ght ~ Col ori ngt dHeRUreRHFAFaRa wax and parafflnm %/n‘HXlng

g/gtb’xIZSm:st hac,r%/l ate - %géh%ﬁr{l Oﬂltl‘l&f %&He‘x ﬁ %?%1;%%% Eéj/lteiro =
oroper Ui est iR EE IS A BiTRe %%?-ﬁﬁgﬁtﬁi%pééﬁeﬁ'f%ﬁ o8 A4Hd- on o

dry basis, and Théxkhus prepared lubrlcatlng properties 1mpart1ng

agent layer coating liquid was’ coated on a polyester fllm
‘serving as a substrate with a thlckness of 4.5 um, in a
deposition amount of 1.0 um on a dry basis, and dried, so

that a'lubricating,properties-impartingiagent layer was

et
kw) . formed on the substrate.
[Formation of Ink Layer)

. A mixture of the following components was dispersed in
methyl ethyl ketone to prepare an ink layer coating liquid
containing 20% of solid components: - o

_ '_ Parts by Weight
Coloring agent: Carbon black : 20
Copolymer : Methyl methacrylate -

N | methacrylonitrile -
: glycidyl acrylate _
(weight ratio = 55 : 25 : 20)
[Mw = 6100, Mn = 3200) 70
The thus prepared ink layer coating_liquid was coated
on the aboVe-prepared lubricating properties-imparting ageht _

layer, in a depqSition-ampunt of 2.5 um on a dry basis, and

- 60 -



dried, so that an ink layer was formed on the lubricating
properties-inparting agent |ayer. [Thernosensitivity-pronoting Agent Layer]
The foll owi ng components were dispersed in toluene to forma

t hernosensitivity-pronoting agent |ayer coating liquid 10% of solid
conmponents: Parts by Weight Ethylene - vinyl acetate copol yner (containing
40 wt. % of vinyl acetate) (nelt flowrate = 70 g/mn.) 20
Car nauba

d
t her rmsé?’f\'s,\’rﬁ?‘?m’t?/ HToIR ntpk hRYeT Y35 %%HP?%&?.%%&\% géeon t he
b f 0.5 f
?hQYﬁDgrnSI |V|%y' i@#%ﬁ?#é?iﬁ%&@@ i%%&? 322?2Ly0a therhg{r%n;ge ?;ghgfer

recordi ng medi um No. 28 according to the present invention was obtai ned.
Exanpl e 29 [Formation of Lubricating Properties-lnparting Agent Layer] A-

M Xt ur e EfhéRidwehs vevd eptoPenat {ng netLéyéi ki ng ratio by weight of™:1
was dispersed in toluene to prepare a lubricating properties-inparting

agent | ayer QB?t'fghioﬁ&%élcémgghénts were dispersed in toluene to

form a thermosensitivity-promoting agent layer coating
liquid 10% of solid components:

Parts by Weight
Ethylené - vinyl acetate -

copolymer {containing 40 wt.$% —
of vinyl acetate) —
(melt flow rate = 70 g/min.) 20
Carnauba wax 80

The thus prepared thermosensitivity-promoting agent
layer coating liquid was coated on the above-prepared ink
layer in a deposition amount of 0.5 um to form a
thermosensitivity-promoting agent layer, whereby a thermal
image transfer recording medium No. 28 according to the

present invention was obtained.

Example 29
[Formation of Lubricating Properties-Imparting Agent Layer]

A mixture of carnauba wax and paraffin wax at a mixing
ratio by weight of 1:1 was dispersed in toluene to prepare a

lubricating properties-imparting agent layer coating liquid.
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The thus prepared lubricating properties-inparting agent |ayer coating

| iquid was coated on a polyester filmserving as a substrate with a .

t hi ckness of 4.5 [err] .in a deposition anmpunt of 1.0 [err] on a dry basis,
and dried, so that a lubricating properties-inparting agent |ayer was
forted on the substrate. [Formation of Ink Layer] A m xture of ‘the
foll bwi ng conpaonents was di spersed in nethyl ethyl ketone to prepare an ink
| ayer. coatlngIﬁhﬁu§94§nﬂ¥ﬂHﬂFﬁﬁ2&”%%*“%&# g ?&ﬁ§F1WE§¥§$%@ V%lght
Coloring a Car bon_ bl ack

rethacryi e RNER S Haruid vas Frated ﬁrataenm%‘(we# aﬁeﬂ?t]\ :Tﬁi -
thué prepaér\ééy:d”ﬂﬁ} ayer ‘g%gtzxo%e |“I"b%l1|1 agq‘%ﬂg%’g%) #1 ‘?‘h% v‘e‘{ #epar ed _
| i f 2.5
orny on SepRftticd SiodEelde 00 Glafon Y %Lﬁ%%%?%st#%@ﬁ@nt the

| ubricatinghg¥ Cho‘?!dﬂﬁ%dﬁ'ﬂ%ﬁj tﬁf&béﬁ@iﬁsiﬁhﬁrtz[ﬁ@eé@%nﬁs}éﬂ'ﬁé/s pronoting
-Agent. Layer] - 62

formed on the substrate.

[Formation of Ink Layer])

A mixture of the following components was disperéed'in

' ?ﬁ _ methyl ethyl ketone to prepare an ink'layer coating liquid
~ o
containing 20% of solid components:
| Parts Sy Weight
'.COlorlng agent: Carbon black : . 20
Copolymer : Methyl methacrylate -
. : . methacrylonitrile -
glycidyl acrylate
(weight ratio = 55 : 25 : 20)
{Mw = 6100, Mn = 3200) 70
| Thermosetting agent:'BF3-czH5N32 _ 1.5
The thus prepared ink layer coatlng 11qu1d was coated
s on the above-prepared lubrlcatlng propertles-lmpartlng agent

layer, in a depos;t;on amount of 2.5 um on a dry basis, and
_ dried, so that an ink layer wés formed on the.lubricating

prbperties-imparting agent layer. s

.[Thermosensitivity-promdting Agent'Léyer]'
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The foll ow ng conponents were dispersed in toluene to forma

t hernosensitivity-pronoting agent |ayer coating liquid 10% of solid
conponents: Parts by Wi ght Ethyl ene-vinyl acetate copol yner (containing 40
wt. % of vinyl acetate) (nelt flowrate = 70 g/mn.) 20
Car nauba wax 80 The thus prepared

t hernosensitivity-pronoting agent |ayer coating liquid was coated on the
above-prepared_ink_| ayer,in a deposition anmount ‘of 1.0 [erra to forma

t her nosensi ti vFR§-EPbHRYIRG GOBRPNERLE, WerpcAisDersetciRntolugne tPansf er
recordi ng, nedi um No. 29 a resentFiEvention was obt ai ned.

ceor di to the
Exanpl e f$b?ﬁ%k?EmP%?nﬁhﬁigigﬁ?BFBHBP%ﬁa AgeRt Layer)ceagilgure of
et hyl ene ¢ vyl ef at o] Lng a nelt index of 150 (40% of vinyl
acet at e) %ﬁ g%r%gﬁdéfmg§£g€ é&ﬁ?é?€§¥%étio by weight of 1:1 was dispersed -
In toluene to prepare an adhesi on-pronoting agent Iaﬁggtgogkiggi@hguid.\fhe
t hus prepared adhesi on-pronoti ng agent |ayer coatin ' ed on a
pol yester fil ngeRyréna-asnil Sabatatéecobbiymethi ckness of 4.5 [err] in a :
deposi tion anbuféont@®Bning 40 wt.% of vinyl

acetate)
(melt flow rate = 70 g/min.) 20
Carnauba wax 80

The thus prepared thermosensitivity-promoting agent

layer coating liquid was coated on the above-prepared ink ;:r
layer in a deposition amount of 1.0 um to form a |
thermosensitivity-promoting agent layer, whereby a thermal
image transfer recording medium No. 29 according to the
present invention was obtained.
Example 30
[Formation of Adhesion-promoting Agent Layer]

A mixture of ethylene -'vinyl'acetgte copolymer having

_ . . -

a melt index of 150 (40% of vinyl acetate) and carnauba wax
at a mixing ratio by weight of 1:1 was dispersed in toluene
to prepare an adhesion~promoting agent layef coating liquid.
The thus prepared adhesion-promoting agent layer
coatiné liquid was coated on a polyester film serving as a

substrate with a thickness of 4.5 um, in a deposition amount
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of 0.3 [err] on a dry basis, and dried, so that an adhesion- pronoting
agent | ayer was forned on the substrate; [Fornmation of Ink Layer] A mxture
of the follow ng conponents was di spersed in nethyl ethyl ketone to prepare
an ink layer coating liquid containing.20% of solid conponents: Parts by
Wi ght Col oring agent: Carbon black 20 Copol yner ; _
N@thyl nethacrylate - methacrylonitrile - glycidyl acrylate (weight ratio =
55 : of))0 [ 3vinm= gy 30 dnyh basimo)and drlexﬁ |Shrihak iany ashesdanes
-lnpartln ent Car nauba 10 The t hus
prepared i 9‘?951&9 @@ﬁ“{tn&qyetﬁlﬁﬁv\gg’@&%ﬂ &P P RRAFFAEG epar ed
adhesi on- pronoti ng agent layer, in a dep05|t|on amount of 3.0 [err] on a
dry basis, and dried, so that an ink [ayer was formed. on the :

adhesi on-pronoting agent |ayer. [Thernmosensitivity-pronoting Agent Layer]
The ol | oViBeyrmasriemeft Inked@wtirshersed in toluene to forma .

t hernosensitivity-pronoting agent layer coating liquid 10% of solid

conponent$: - A mixture of the following components was dispersed in
| methyl ethyl ketone to prepare an ink layer coating liquid .

containing 20% of solid components:

Parts by Weight

Coloring agent: Carbon black ' 3 . 20
e : Copolymer : Methyl methacrylate -
~o : methacrylonitrile -
: ' glycidyl acrylate -
(weight ratio = 55 : 25 : 20)
[{Mw = 6100, Mn = 3200) 70
Lubricating ptoperties*imparting-_
agent : Carnauba wax 3 10
The thus prepared ink layer coating liquid was coated
on the ahove-prepared adhesion-promoting agent layer, in a
deposition_amount of 3.0.um on a dry basis, and dried, so
thatlan ink layer was formed on the adhesion-promoting agent
. layer.
R . 24

'[Thermosensitivity-promoting Agent Layer)
The following componénts were dispersed in toluene to

form a thermoéensitivity—promoting agent layer'coating

liquid 10% of solid components:
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- 64 - Parts by Weight Ethylene-vinyl acetate copol yner (containing 40
wt.%of vinyl acetate) (nelt flowrate = 70 g/mn.) 20
Car nauba wax 80 The thus prepared
t hernosensitivity-pronoting agent |ayer coating |iquid was coated on the
above-prepared ink layer in a deposition amount of 1.0 [err] to forma
t hernosensitivity-pronoting agent |ayer, whereby a thermal inmage transfer
recordi ng medi um No. 30 according to the present invention was obtai ned.
Wien the thus obtained thermal inmage transfer recordRaEt8chY. Nedght30 was
crunpl ed, the ink composition h d+ fell,off the recording nediumand the
adhesi on pro ?lv 'nwgéaigg% iﬁ?@i%?ﬁgeﬁbove-prepared thermal i mage

'} 1 . . .
transfer record Tol LotV 1851 ) re subjected to the printing
test under the COG ty as dyin the test condyggted in the :
recordi ng nedi a . 1to Nggaé. %ﬁggbgggéh paper (nirror-cggt paper) a
art paper wer ofFadL£dease recording sheets for the test. Tgg results are

given in Tabl erife afthd Pt épsred thermosensitivity-promoting agent

Wy

layer coating liquid was coated on the above-prepared ink
layer in a deposition amount of 1.0 um to form a
thermosensitivity-promoting agent layer, whereby a thermal

image transfer recording medium No. 30 according to the
~

o
When the thus obtained thermal image transfer recording

present invention was obtained.

medium No. 30 was crumpled, the ink composition hardly fell
off the recording medium and the adhesion promoting effect

was confirmed.

The above-prepared thermal image transfer recording
media No. 18 to No. 30 were subjected to the printing test
under the same conditions as employed in the test conducted
in the recording media No. 1 to No. 8. The coated paper
(mirror~-coat paper) and art paper were employed as recording
sheets for the test. The results are given in Table 3 and

Table 4.
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- 65 -  Table 3 Exanple No. - Exanpl e Test

I tens , 18 .19 20 21 22 23
Thernosensitivity (md/mR) (mrror-coat paper) 18 _ 19
19. 18 19 18 2 Thernosensitivity (m)/nm (art paper)
21 ‘ 22 22 21 22 21 Friction resistance

M rror-Appearance of .The The The The The at high tenperature
coat scars after same same same é@ﬁ same [err]
paper50 cycles of as the as the as the _ 3s the paper r ubbi ng

| ef t | ef t | ef t left, left Scratch resistance Mrror- to a pencil

with a coat 74 70 - 67 78 . 69 68

hardness o £ "é;pler Scratcpi reststance M T o[- tQ.a starnress

coat - | 31 xample, §o- D5 33 21 =Xa™P 97 steel edge

paper 1~ ' ~ 90 78,4 80 18 2 ' 2

87 67 |Test Jhehs 79 RS Tl M i b146 240

>100. >100m(hepicalivieslySiAngR?) | 4 >100 >100 | >100; >1q0O
T it _ ) : ;

>100 '>10$(n5irror-coat %e:) 52 18'_' 56 1963 19 |63p ‘ 199 18

Thermosensitivity: ( mJ/mz) . - _
(art paper) - . _ _ 21 122 . 22 21 22 21

Friction resistance|Mirror-|Appearance of|The The The The The
at high temperaturecoat |scars after |[same |same |same |same |same
(70°C) : paper |50 cycles of jas thelas thejas thejas the{as the
Nt rubbing left |left |jleft jleft, {left
!\_,‘ Scratch resistance Mirror- :
: to a pencil with a jcoat 74 70 67 78 69 68
hardness of 2H paper : -

" IScratch resistance Mirror-

to a stainless coat | 31 ' 29 25 33 21 22
steel edge paper : o . _
1 86 90 78 80 81 | 88
2 82 87 | 67 | 70 | 79 | o4
3 | >0 | >100-} >100 | >100 | >100 | >100
' éhemical-resistance 4 >100 >100 | >100 | >100 | >100 | >100
| 1 s 66 52 56 | 63 62 45
- 6 67 68 60 70 69 57
7 50 48 s9 | 4S 59 50




69 57 7 50

6 67 68 60 70
48 59 45 59 50 - 66 - Table 4 | No.
Exanpl e Test Itens 24 25 26 27
28 29 30 Thernosensitivity (mJ/mm) (mrror- 18
19 18 18 18 19 coat paper)
Thernol ensitivity [err] 20 22 21
20 22 (art paper) Friction
Appear ance Appear ance Appearance Appearance Appearance Appearance
Appear ance resi stance Coated of scars of slight of scars of scars of
scars of scars of slight at HF'E}H 4 paper after 50 scars and after
50 e, | after 50 after 50 Seaksieand tenpera- cycl es
of } sta —ey-el—ea—e-f——e—ye! A m e o e A A cacaoa e fter
t ujTest Items 241 ubbi nép af t?6r 30 2% ubpi né® ruBi n 3% ubhjpg
rubﬁhﬁgrmtmz ycles Jlerr] cycles of
of Rt )NGifrab ’@l ngsScriat cke r e$i sttancg Comt edj t o1® pé¢n- 18pager 19 77
75} coat paper) 79 69 75 76 73 cil wth a
hay ﬁggéfnnlitiuty
(mJ /) .20 22 21 20 19 19 22
(art paper)
Friction Appearance]Appearance|Appsarance | Appearance |Appsarance {Appsarance | Appesarance
resistance{Coatedjof scars jof slight jof scars jof scars |[of scars ]of scars |[of slight
at high paper jafter S0 |scars and [after 50 |after SO0 jafter 50 {after SO0 |scars and
tempera~ cycles of }stain cycles of icycles of {cycles of {cycles of |stain after
turs rubbing after 50 jrubbing rubbing rubbing rubbing 50 cycles
{70°C) cycles of of rubbing
rubbing ~7/
Scratch i
resistance}Coated
to a pen- jpaper 77 75 79 69 15 76 73
cil with
a hardness
of 2R
Scratch
resistance}Coated
to a paper 36 47 40 24 41 40 32
gtainless
steel edge
1 89 92 91 88 90 91 89
2 30 84 91 78 8s 90 77
3 >100 >100 _ >100 >100 >100 >100 >100
Chemical- | 4 >100 >100 >100 >100 >100 >100 >100
regigstance
5 7 77 79 70 72 76 65
'
6 89 83 8s 7% 82 81 7
7 64 73 7 61 73 75 70
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of 2H Scratch resistance Coated to a paper 36 47

40 24 41 40 32 stainless steel edge 1

89 . 92 91 88 90 91 : 89 2
90 84 91 : 78 85 ' 90 77 3
>100 ¢ - >100 >100 | >100 >100 '>100 >100
Chem cal - 4 >100 - >100 >100 >100 : >100
>100 Examplesiktance 5 71 77 79 70
72 : 76 65 6 : 89 . 83 85 ' 76
82 ~ flFormation ofl Thk Layer b4 73 71 61
73 75 70 - 67 - Exanpl e - 31 (Formation of Ink Layer] A

s o R S Y A
Par t 5~y V\e'm@&'a{nm e @r%bﬁé%' ink layer coatingOLiREH YMer

Met hyl net hac ate - acrylonitri copol yner.
- containing 20% of solid components:

Parts by Weight

Coloring agent: Carbon black - 20

Copolymer : Methyl methacrylate -
_ _ acrylonitrile copolymer
(weight ratio = 70 : 30)

g [Mw = 6400, Mn = 3600) 70
’ivﬂ : Lubricating properties-imparting . -
' ~ agent : Carnauba wax . 10
. The thus prepared ink layer coating liquid wés coated
' on a polyester film serving as'a substrate with a thickness
of 4.5 um, in a deposition amount of 2.0 um on a dry basis,
and dried, so that an ink layer was formed on the substrate.
[Thermosensitivity-promoting Agent Layer]
_ The following branched polyester resin having a melt
L

viscosity of 15000 cps at 140°C was coated on the above- |
prepared ink layer in é'depositioﬁ amdunt'of 1.0 um to form
a thermosensitivity-prdmoting agent layer; wheréby é'thermal
image transfér reéérding medium No. 31 acéording td the :
present invention was obtained. |

Branched pblyeSter resin: a polycondenSatioh product of
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(weight ratio = 70 : 30) [Mv = 6400, M = 3600) 70 Lubricating
properties-inparting agent . Carnauba wax 10 The
t hus prepared ink layer coating |iquid was coated on a polyester film
serving as a substrate with a thickness of 4.5 Wn in a deposition anmount
of 2.0 [err] 'on a dry basis, and dried, so that an ink |ayer was formed on
the substrate. (Thernobsensitivity-pronoting Agent Layer] The foll ow ng
branched pol yester_resin hayjng,a nelt viscoiity of 15000 cps at [err] was
coated on t hER@LEOLIORLRGaRaRAPAR AGYEr apd d1i@dpaSi Ai BAXARGURALEP 1.0 [err]
to forma thernosen 'tigh&ﬁégaonnting agent |ayer, whereby a thermal inmage
transfer rect¥dfAyoREdP >Y31 according to the present invention was
obt ai ned. Brancheg, S r esi. by 0 ation product of - 68 -
the fol | owing di SOLPgELEORELay é*‘g?‘ag?gal’ﬁ@ﬁgga?atio by wei ght of 50:50. -
D basic acid; pht kC an | e 0L+ L Xt e |l ycol,

BEbi¢ & mxg:ycyggp& etnP1ehd' 4igell, hmsgéggyi

neopentyl glycol and {rrnet ropane” at Ing rati wei ght of
1:1:1. Exanpl e 32g1ycol and trimethylolpropane at a mixing ratio by

weight of 1:1:1.

Example 32
The procedure for Example 31 was repeated except that _
methyl methacrylate - acrylonitrile copolymer employed in -\:7
the ink layer coating ligquid in Example 31 was replaced by
the following copolymer, whereby a thermal image transfer
recording medium No. 32 according to the present invention
was obtained.
Copolymer: Methyl methacrylate - acrylonitrile
(weight ratio = 50 : 50)
(Mw = 7700, Mn = 4100}
Example 33 _
-

The procedure for Example 31 was repeated except that
the branched polyester resin employed in the thermo-
sensitivity-promoting agent layer coating liquid in Example
31 was replaced by the following resin, whereby a thermal
image transfer recording medium No. 33 according to the
present invention was obtained.

Branched polyester resin having a melt viscosity of
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The procedure for Exanple 31 was repeated except that nmethyl nethacrylate -
acrylonitrile copolynmer enployed in the ink |layer coating liquid in Exanple
31 was replaced by the follow ng copol ymer, whereby a thermal image
transfer recording nmedium No. 32 according to the present invention was
obt ai ned. Copol yner: Methyl nethacrylate - acrylonitrile (weight ratio 50
: 50) [Mv = 7700, M = 4100] Exanple 33 The procedure for Exanple 31 was
repeat ed except 28000t bpsbaantkod:pal pedyeondessatdonl pyeduce blfietheer no-
sensitivity-pronoting agent |ayer coating liquid in Exanple 31 was repl aced
by the fol I owi ngfpddowinghdibagic akédmandi ddgd mtamshiéxingcvatiingbyedi um
No. 33 according to the present invention was obtained. Branched pol yester

resin having a n¥eigbtsesspPy38+ - 69 - 23000 cps at 1400: a
pol ycondensati on product of the, foll dlb Ssi ¢ ,acj d diol at m Xi ng
rati o~by weight of 50D5%asbf=ba§flé'aé aPl dPﬁll > 3Bdqp ﬁHaEHFhéPPX 5ﬁﬁ?dr| de

Diol; a mxture of 1, xanedLo et hyl en col hyl ol ol
at a mxing ratio by &é S mleur ¥ E,g-ﬂeXanedlo EH?&eX 19c¥i
' "and trimethylol glycol at a mixing ratio by welght

of 1:1:1.

Example 34
N ' '[Formation of Lubricating Propefties-lmparting Agent Layer]

A mixture of carnauba wax and paraffin wax at a mixing
ratio by weight of 1:1 was dispersed in toluene to'prepare a
lubfioating pfopefties-impartlng agent layer coating liquid.

The enus'prepered_lubrioating'nroperties*imparting |
agent layer coating liquid weSICOated on a polyester film
serving as a substrate with a thickness.of 4Q5 um, in a
deposition amount of 1.0 nm on a dry basis, and dried, so
that a lubricating propertiee-imparting agent laYe:'wes

v, ' formed on the substrate.

[Formation of Ink Layerj

A mixture of the following components was dispersed in
methyl ethyl ketone to prepare an lnk layer coating llquld

containing 20% of solid components:
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of 1:1:1. Exanple 34 [Formation of Lubricating Properties-Inparting Agent
Layer] A m xture of carnauba wax and paraffin wax at a mxing ratio by

wei ght of 1:1 was dispersed in toluene to prepare a |lubricating
properties-inparting agent |ayer coating liquid. The thus prepared
l.ubricating properties-inparting agent |ayer coating |liquid was coated on a
pol yester filmserving as a substrate with a thickness of 4.5 [err] in a
deposition anount of 1.0 [err] on a dry basis, andPAEEsSdbysWeight 5

|l ubricating properties-inparting agent |ayer was formed op the substrate.
[ For mat i on d¢°1ﬂklnﬁy%9$n n¢§¥g96 Elthe fol | owi ng conpofBnts was

di spersed i n_net ¥@ et hyl ketope g ink layer coating liquid

a
cont ai ni ng 289PS+YREF i d” cofpiRERY bgcryla by Wi ght Col orimn
agent: Carbon bl ack acry onlt gr . g

_ . Met hyl
met hacrylate - acrylonitrile 529§§g gh 35 50 —70 7030) [Mv = GZUO
Wvh = 3600) 70 The thus repare |h ayer coating liquid was coated

The thus prepared ink layer coating liquid was coated
on the above-prepared lubricating properties-imparting agent
layer, in a deposition amount of 2.5 um on a dry basis, and
dried, so that an ink layer was formed on the lubricating

properties-imparting agent layer. —

[Thermosensitivity-promoting Agent Layer)

The following branched polyester resin having a melt
viscosity of 23000 cps at 140°C was coated on the above-
prepared ink layer in a deposition amount of 0.5 um to form
a thermosensitivity-promoting agent layer, whereby a thermal
image transfer recording medium No. 34 according to the
present invention was obtained.

Branched polyester resin: a polycondensation product of

the following dibasic acid and diol at a mixing ratio

by weight of 50:50.

Dibasic acid; adipic acid and phthalic anhydride
Diol; a mixture of 1,6-hexanediol, ethylene glycol
and trimethylol glycol at a mixing ratio by weight

of 1l:1:1.
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on the above-prepared |ubricating properties-inparting agent layer, in a

deposition amount of 2.5 [err] on a dry basis, and dried, so that an ink

| ayer was forned on the |ubricating properties-inparting agent |ayer.

[ Ther nosensitivity-pronoting Agent Layer] The follow ng branched pol yester

resin having a nelt viscosity of 23000 cps at 140C was coated on the above-

prepared ink |ayer in a deposition amount of 0.5 [err] to forma

t her nosensi gikuimbYePngnDti ng agent |ayer, whereby a thermal inage transfer

recordi ng nmedi um No. 34 according to the present invention was obtai ned.

Branched polyester.resin: ol.ycondensati on_product of .the follow ng
L¥arnski6h of A%nBsiY

di basi ¢ aci

angeater 9 B-PLOMEtAN9,BSERE bRYSE1S0.  Di basic acid;

adi pi.c acid and phthalic anhydride Diol; a m xture of 1,6-hexanediol,
et-hyl ene. gl ycol Anmikturnetbfl ethylenel -~aviaydi acegatet copbiymerghavohg

110 _
m xture of atmeltnindeyjaqf| 1

71 - Exanpl e 35 gFornation of Adhesi on-pronoti ng Agent Layer] A
el A% ofpulipwdr ahetahg)aandl tarndabaowak50 '

(40% of vinyl acetate) and, carnauba wax at. a nixing.ratio by wei ght of 3:7
i

was di sper sl fnMiBip@nkatio by weight of 3:7 was

spersed in toluene
to prepare an adhesion-promoting agent layer coating liquid.

The thus prepared adhesion-promoting agent layer
éoating.liquid was~coated.qn-a polyester film serving as a
_substfate with a thickness of 4.5 um, in a depositiqn.amdunt
of 0.5 um on a dry basis, and dried, so that an adhesion-

promoting agent layer was formed on the substrate.

[Formation of Ink Layer]

A mixture of the following components was'dispersed in
methyl ethyl ketone tg-prepare'an ink layer-cpating liquid
containing 20% of solid compohents:'-

Parts by Weight

Coloring agent: Carbon black - ' _ 20
Copolymer : Methyl methacrylate -

S . acrylonitrile copolymer . -

(weight ratio = 70 : 30)
.. [Mw-= 6400, Mn = 3600] 70

Lubricating properties~imparting :

agent ' s Carnauba wax 10
The thus prepared ink layer coating liquid was coated

on the above-prepared adhesion-promoting agent layer, in a
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to prepare an adhesi on-pronoti ng agent |ayer coating liquid. The thus
prepared adhesi on-pronoting agent |ayer coating liquid was coated on a

pol yester filmserving as a substrate with a thickness of 4.5 Wn in a
deposition anount of 0..5 [err] on a dry basis, and dried, so that an
adhesi on- pronoting agent |ayer was formed on the substrate.. [Formation of
Ink Layer] A m xture of the follow ng conponents was di spersed in nethyl
ethyl ketone to prepare an ink layer coating |iquid containing 20% of solid
conponeRePOsption amousityief lSoommhPragedry Gasis, Hnkidried, so

20 Copol r . . t hyl nethacrylate - acrylonitrile copolynmer (weight
ratio :t%%: a@O)"“ﬂ‘M’xeaye&GEs I@?n—‘y%(ﬂﬂ the adhesign-nreamoking agent

properté i—%nparting agent . Car nauba wax 10 The
t hus pr § "&4 i nk | ayer coating liquid was coated on the above-prepared -
adhesi on-pronoting agent |ayer, ina- 72 - deposi tion anount of 2.

[err] on a dry basis, and dried, so that an ink |ayer was fornmed on the

adhesi opTHeMBSERS 12991ty -Ptmoting Agent Layer])

The following branched polyester resin having a melt
viscosity of 15000 cps at 140°C was coated on the above-
prepared ink layer in a deposition amount of 0.5 um to form
a thermosensitivity-promoting agent layer, whereby a thermal
image transfer recording medium No. 35 according to the N
present invention was obtained.

Branched polyester resin: a polycondensation product of
the following dibasic acid and diol at a mixing ratio

by weight of 50:50.
Dibasic aéid; phthalic anhydride
Diol; a mixture of ethylene glycol, neopentyl
glycol and trimethylolpropane at a mixing ratio by

weight of 1:1:1.
When the thus obtained thermal image transfer recording
medium No. 35 was crumpled, the ink composition hardly fell
off the recording medium and the adhesion promoting effect

was confirmed.

Example 36 a
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[ Ther nosensitivity-pronoting Agent Layer] The follow ng branched pol yester
resin having a nelt viscosity of 15000 cps at [err] was coated on the '
above- .prepared ink layer in a deposition anmount of O5 [err] to forma
thernosensitivity-pronoting agent |ayer, whereby a thermal inmage transfer
recordi ng medi um No. 35 according to the present invention was obtai ned.
Branched pol yester resin: a polycondensation product of the follow ng

“di basi ¢ aci d_and dj ol % X|ng atio by wei ght of 50:50. D basic acid;
phthal i c an FW%El??d? 5951 Blof ethylene glycol, neopentyl glycol and
trimethyl ol propane at a mxing ratio by weight of 1:1:1. Wen the thus
obt ai ned t her nal Aimixeute ansf €hte r Eoblowing necmponéhts basadisperpeddint he
i nk conposition hardly fell off the recordi ng medium and t he ‘adhesi on
pr-onpt j ng ené¢ehylwekhybrketone texpnepargcan Ygk-layef Feoatingnliquidk
Layert” A nixture, of the follow ng conponents was di spersed in methyl ethyl
ketone to p?%%%?%nﬁmgln%°$a9%r5%gh§|%@PP?E%ﬂﬁsbontaln|ng 20% of solid

cenponent s:
i ! Parts bx Weight
Coloring agent: Carbon black . 20
Copolymer : Methyl methacrylate -
acrylonitrile copolymer
(weight ratio =70 : 30) =
[Mw = 6400, Mn = 3600] - 57
e - Additive agents: |

N : .
Flex1b111ty-prov1d1ng

agent S Styrene butadiene rubber 3

Thermosens1t1v1ty—controlllng :
agent o Linear polyester resin 10

. Lubricating propertles-lmpartlng _ _
agent - : Carnauba wax E 10
The thus prepared ink Iaye: coating liquid was coated
on a polyester f£ilm Serving_as a substrate with a thickness
of 4.5 um, in a deposition amount of 2.0 um on a drf_basis,

and dried, so that.an ink layer was formed on the substrate.

[Thermosensitivity-promoting Agent Layer]

The following branched polyeSter resin having a melt
viscosity of 15000 cps at 140°C was .coated on the above-
prepared ink layer in a deposition amount of 1.0 um to form

~a thermosensitivity-promoting agent layer, whereby a thermal
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Parts- by Wi ght Col oring agent: Carbon bl ack 20 Copol yner
. Methyl nethacrylate - acrylonitrile copolyner (weight ratio = 70 : 30)

th = 6400, Mh = 3600] 57 Additive agents: Flexibility-providing
agent ; Styrene but adi ene rubber 3
Thernobsensi tivity-controlling agent ; Linear polyester resin

10 The + FIRISTEEARREEE FECLPRTRY REATHR e 26, acooedtod ER BhPol yest er
filn1ser ﬁf f&ﬂéié&tﬁag‘Bﬂt&lﬁQ&Ck”ess of 4.5 [err] in a deposition
err

anount o on a dry. basrs, and dried, so that an ink |layer was
formed on therﬂH@ﬁé&t 1yd5€eep0s iyl n ]
fol |l owi ng branched polggs reS|ﬁQEEV|% ﬁ%lﬂeﬁﬁa%?ggggg br%&%gs BIcps at

140C was coatﬂdeofblmwﬁbgvﬁlbﬂﬁﬂéaiéﬂdlQﬁd'é.‘l@l ae a ﬁlﬂwﬁbt Wﬁ@lam)unt of -
1.0 [err] to forma thernbsensitivity-pronoting agent |ayer, ereby a™
thermal - 74 by weighktjecofr2@s8@r recordi ng nedium No. 36 according to the

Dibasic acid; phthalic anhydride

Diocl; a mixture of ethylene glycol, neopentyl

glycol and trimethylolpropane at a mixing ratio by

weight of 1:1:1.

'
The above-prepared thermal image transfer recording N
media No. 31 to No. 36 according to the present invention
were subjected to the printing test under the same
conditions as employed in the test conducted in the
recording media No. 1 to No. 8. The results are given in
Table 5.
S
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present invention was obtained. Branched pol yester resin: a :

pol ycondensati on product of the follow ng dibasic acid and diol at a m xing
rati o by wei ght of 50:50. Dibasic acid; phthalic anhydride Diol; a mxture
of ethylene glycol, neopentyl glycol and trinethyl ol propane at a m xi ng
ratio by weight of 1:1:1. The above-prepared thermal inmage transfer
recording nmedia No. 31 to No. 36 according to the present invention were
subjected to the printing test under the sanme conditions as enployed in the
test conducted in the recording nedi aTRblel5to No. 8. The results are given

in Table 5. - 75 - 'MMeSlﬂmmMIm : _
Exanple Test Items - 31 32 ' 33 34
35 . 36 T SenSI[IVI[% (HUY ) 27 i (R
22 . 21 3100 °." >1p0 - >100 >100 §¥G@ﬂﬁr|ct|on resi st ance
PET App a App Par agge aft nt errpe ?t UI’ ] : i
scars %estqﬁem%f scars T® 100 i M 1OB36
>100 >100 opdRsensitivity (m3/mm’) |22 21 |22 | 21
o - >1do >100 | >100 | >100{>100 |>100
Friction resistance|PET Appearance Appearance
at high temperature| of scars | . of scars
(70°C) - -
Coated >100 >100 >100 - >100§>100 §>100
paper o S Appearance
' o 1 of scars |
N - - ' '
e . ' .} PET >100 >100 88 .} >100 85 80
~ Scratch resistance —— - .
to a pencil with a |Coated >100. >100 - 91 >100| 89 84
hardness of 2H paper ' ' ’
Scratch resistance |PET - 81 85 70 92 75 65
to a. stainless . - : .
steel edge .- Coated| : : _ : R
- " |paper | . >100 - >100 . .90 >100] 79 79
1 86 %0 . }. 73 _ -80 81 88
2 82 87 67 | 70| 79| 94
3 >100 - >100 >100 >100§ >100} >100
Chemical-resistance] 4 | >100 | >100 - |- >100 | >100| >100} >100
w 5 66 52 56 63 | 62 | 45
6 | e .| e8 | e | 70| 69| 57
7 50 48 ) 45 59 60

e

- 76 -



paper Appear ance of scars PET >100 >100

88 >100 85 80 Scratch resistance to a pencil with a Coated
>100 >100 91 >100 89 84 hardness of 2H paper
Scratch resistance PET 81 85 70 92 75
65 to a stainless steel edge Coat ed paper >100 >100

90 >100 79 79 1 86 90 73 80 81
88 2 Examp}e 37 87 67 70 79 94 3 >100
>100 >100 >100 >100 >100 Chemical -resistance 4 >100
>100  [Formd€fon of *iAR Layep] >100 5 66 52 56

63 62 45 6 67 68 66 70 69 57 7
50

) - - le.3
[Fornation4ngIﬂkxfﬁﬁgﬁffAFH?XF§E%°8+ggh8°ngPﬁﬂ;§gTEﬁnﬂgggggﬁgﬁagP S~
[ ' n er.coatin I qui
Cont el Ay gL R PR HR' FpRiadf VEEeRg L0 ¢
containing 20% of solid components:

Parts by Weight

Coloring agent: Carbon black 20
Copolymer : Methyl acrylate -
acrylonitrile -
glycidyl methacrylate
‘(weight ratio = 55 : 25 : 20) -
{Mw = 6000, Mn = 3000) 70 e
Lubricating properties-imparting
agent : Carnauba wax " 10
The thus prepared ink layer coating liquid was coated
on a polyester film serving as a substrate with a thickness
of 4.5 um, in a deposition amount of 3.0 um on a dry basis,
and dried, so that an ink layer was formed on the substrate.
[Thermosensitivity-promoting Agent Layer]
. A 4

The following branched polyester resin having a melt
viscosity of 15000 cps at 140°C was coated on the above-
prepared ink layer in a deposition amount of 1.0 um to form
a thermosensitivity-promoting agent layer, whereby a thermal
image transfer recordinglmedium No. 37 according to the

present invention was obtained.
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“‘thernosensitivit

Col oring agent: Carbon bl ack 20 Copolyner : Methyl

acrylate - acrylonitrile - glycidyl nmethacrylate (weight ratio = 55 : 25 :

20) [Mwv = 6000, M1 = 3000) ~ 70 Lubricating properties-inparting agent
Car nauba wax ~ 10 The thus prepared ink |ayer coating

| i quid was coated on a polyester filmserving as a substrate with a _

t hi ckness of 4.5 [eééé in a deposition amount of 3.0 [err] on a dry basis,

and dried, so thRranghedkpolyestonsresinedadpolyeordensatien product of

- [ Thernosensitivity-pronoting Agent, Layer] The foll ow ng branched pol yester

resin having a d%+¥3%4%c%%+3yag¢.QB@bOaEp%-%&x%Qﬁr{aﬁbg BPyavelghk ffe

above- prepared '&k éayer In a deposition amount of 1.0 [err] to forma

'i-p$ hoti ng-agent | ayer, whereby a thermal inage transfer

recordi ng medi um No. 3 raing. to fhe pre 2 ntion was obtained. -
77_-*%’ Br anched poIj§§9%$f€e§¢ﬁ£’a5¥$$%aé§mé§§é&#§%§prodgct-of di basi c
acta anc diol at a Mg, fth i dcboNeth S Py PAhEopEhyr PN DAl T €
glycol and triméthYlolpropane at a mixing ratio by '

weight of lilil.”

Example 38

NS _ ' The procudure-forsExample 37 was repeated except‘that
N methyl acrylate - acrylonitrile -.glycidyl methaéryiate in
the ink layer coating liquid employed in Ekample 37 was.
replécéd bylthe following copolymer, whereby a thermal image
_transfer_recofding-mediﬁm.Nq. 38 according to the present
invention was obtéingd. |
Copolymer: Methyl‘acrylate - acrylonitfile -
o glycidyl methacrylate

(weight ratio = 45:30:25)
[Mw = 6900, Mn = 3800]

NS Example 39
[Fofmation'of Ink'Laye:]
: A ﬁikture éf'the following components was dispersed in
methyl ethyl ketone #o prepare an ink layer coéting ligquid

containing 20% of solid components:

Parts by Weight
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Diol; a mxture of ethylene glycol, neopentyl glycol and trinethyl ol propane
at a mxing ratio by weight of 1:1:1. Exanple 38 The procudure for Exanple
37 was repeated except that nmethyl acrylate - acrylonitrile - glycidyl

met hacrylate jn the ink |ayer coating liquid enployed in Exanple 37 was
repl aced by the follow ng copol yner, whereby a thermal inmage transfer
recordi ng medium No. 38 according to the present invention was obtained.
Copol ymer: demdriarﬁvxd gerec ¢ @@fbﬁr@fblictke - glycidyl methpgrylate (weight
. ratio 45: 30: 25) | = 6900, M 3800) Exanple 39 [Formation of Ink
Layer) A m Xteopolofmehe fold mwroa’mﬂealte was di spersed in nethyl ethyl
ketone to prepare an ink | ayeracanglowittrilei<€ contai ni ng 20% of solid
conponents: Parts by Wight - ghycidyl Geethacxykaget: Car bon bl ack

20 Copol ymer . Met hyl acryﬂwaightabavi@n$t55le 25 : 20) _ :
(Mw = 6000, Mn = 3000) 70 bl
Lubricating properties-imparting
agent ' : Carnauba wax 10
Thermosetting agent: BF3-c2H5NH2 1.5

The thus prepared ink layer coating liquid was coated
on a polyester film serving as a substrate with a thickness
of 4.5 um, in a deposition amount of 3.0 um on a dry basis, ~

and dried, so that an ink layer was formed on the substrate. i

[Thermosensitivity-promoting Agent Layer]

The following branched polyester resin having a melt
viscosity of 15000 cps at 140°C was coated on the above-
prepared ink layer in a deposition amount of 1.0 um to form
a thermosensitivity-promoting agent layer, whereby a thermal
image transfer recording medium No. 39 according to the
present invention was obtained.

Branched polyester resin: a polycondensation product of

the following dibasic acid and diol at a mixing ratio

by weight of 50:50.

Dibasic acid; phthalic anhydride
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gl ycidyl nmethacrylate (weight ratio =55 : 25 : 20) [ Mv = 6000, M = 3000)
70 Lubricating properties -inparting agent » Carnauba wax

10 Thernosetting agent: BF3' C2H5 NH2 _ - 1.5 The thus prepared ink
| ayer. coating |iquid was. coated on a polyester filmserving as a substrate

- witha

basi s,

. [ThernDsenS|t|V|ty prBﬁS
resin having a nelt vi cosh_txa §1500

above-

t hi ckness of 4.5 [err] in a deposition amount of 3.0 [err] on a dry
and dried, so thah an ink Ia er _was. forned. on the substrate.

yng BgEREE BL0E: PERELCRE) FLRFRY - bRERBRBEY S0l yvest er
' s coated on,the

oreparod i nk | S3EFO; F3BREngR S 1Rk aREnG! aﬁaa BEREFIS; SaESPnPY

t hernosensitivity- progg&gﬁg ggeatllgyer ~whereby a thermal inmage transfer
ccor

recording medi um No

iNng"f0 the present invention was obtained.

Branched pol yester resin: a pol ycondensation product of the follow ng
di basic acid and diol at a m xing ratio by wei-ght. of 50:50. Dibasic acid,
phthal i ¢ anpygfple 4079 Diol; a mxture of ethylene glycol, neopentyl

egcoI

\".(;

and. trlnethyholpropane at a mxing ratio by
[Formatlon of Ink Layer]
A mixture of the following components was dispersed in
.methyl ethyl ketone to prepare an ink layer coating liquid
contaihing 20% of -solid components:

 Parts by Weight

Coloring agent: Carbon black : 20

' Copolymer : Methyl acrylate -
- acrylonitrile -

glyc1dyl methacrylate
(weight ratio = 55 : 25: 20)
- [Mw = 6000, Mn = 3000) 70
Lubrlcatlng properties-imparting _
agent : Carnauba wax - 10
The thus pfepared ink layer coating liquid was coated
on a polyester film séfving as a substrate with a thickness.

of 4.5 um, in a depOSlthn amount of 2.0 um on a dry . baSlS,.

and dried, so that an lnk layer was formed on the substrate.
[ Thermosensitivity-promoting Agent Layer]

'The-following branched polyester resin having a melt

viscosity of 23000 cps at 140°C was coated on the above-
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wei ght of 1:1:1. Exanple 40 [Formation of Ink Layer] A m xture of the
foll ow ng conponents was di spersed in nethyl ethyl ketone to prepare an ink
| ayer coating liquid containing 20% of solid conponents: Parts by Wi ght

Col ori ng agent: Carbon bl ack 20 Copol yner . Met hyl
acrylate - acrylonitrile - glycidyl nethacrylate (weight ratio = 55 : 25:
20) [ Mv = 6000, Wnh = 3000) 70 Lubricating properties-inparting agent

o S it 2 ave .t epnnt el Mg ECE Tl BerL" ™
ks Rl el 61 v SRELIG RV TLyBF, Sl LBER) o OBndrdi 0751 S

[ Ther mogRd\gé VAR YEEF OFEE AL Y bt an oNd . THE AebbPaiRg Qéaggéed pol yest er

resin having a nmelt viscosity of 23000 cps at 140C was™ coat on the above-
- 80 - pregempaimrention ayes obtainedosi tion anount of 1.0 [err] to form
Branched polyester resin: a polycondensation product of
'the following dibasic acid and diol at a mixing rgtio
by weight of 50:50.
Dibasic acid; adipic acid and phthalic anhydride

Diol; a mixture of 1,6-hexanediol, ethylene glycol

and trimethylol glycol at a mixing ratio by weight It
of 1:1:1.
Example 41
[Formation of Lubricating Properties-Imparting Agent Layer]
A mixture of carnauba wax and paraffin wax at a mixing
ratio by weight of 1:1 was dispersed in toluene to prepare a
lubricating properties-imparting agent layer coating liquid.
The thus prepared lubricating properties-imparting _
L4

agent layer coating liquid was coated on a polyester f£ilm
serving as a substrate with a thickness of 4.5 um, in a
deposition amount of 1.0 um on a dry basis, and dried, so
that a lubricating properties-imparting agent layer was

formed on the substrate.

[Formation of Ink Layer)
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a thernosensitivity-pronoting agent |ayer, whereby a thermal inmage transfer
recordi ng medi um No. 40 according to the present.invention-was obtained.
Branched pol yester resin:. a polycondensati on product of the follow ng
dibasic acid and diol at a mxing ratio by weight of 50:50..Di basic acid;
adi pi‘c acid and phthalic anhydride Diol; a mxture of 1,6-hexanediol,

et hyl ene glycol and trinethylol glycol at a mxing ratio by wei ght of
111 Bxanple 4 hiReardi oF he L#8116RihgcohaBELALESHUEPALLLO0SA9°Th
Layer] A m xture of- carnauba wax and paraffin X at a m xIng Farro y

vei ght of ImdtNPE GtEPRIRECond £ PLESaté & CDRK CldyétbEbgeingdliquia
properties-inparting agent |ayer coating liquid. The thus'prepare%u

| ubri cat i ngcquittginings20%paf t sobidoetmporewEscoating |iquid was coated on a
pel yester filmserving as a substrate with a thickness of 4.5 [err] in a
depo3t'tion amount of 1.0 [err] on a dry basis, and driPRartscoyeéight

| ubricating properties-inparting agent |ayer was forned on the substrate.

[ Formatign of | fkolexing agent: Carbomiklagle of the fol |l owi ng2@onponents
was di spersed in ' _ _

Copolymer : Methyl acrylate -
acrylonitrile - .
- glycidyl methacrylat
. (weight ratio = '
55 : 25 : 20)
[Mw = 6000, Mn = 3000) .. 70
) The thus prépared,ink'layer'¢qatiﬁg liquidIWas'coated
on the above-prepared lubricatirg properties-imparting agent
layer, in a depositicn amount of 2.5 um on a dry basis, angd .
dried, so that an ink layer was formed on the lubricating

.properties-imparting'agent'layer.'

[Thermosensitivity-promoting Agent Layer]

The fbllowing branched polyestef resin having a melt
viscosity of 23000 cps at 140°C was coated on the above-
prepared ink layer in.a dépdsitioh amount of.O;S um tb form
a thermosensitivity-promoting agent layer, whereby a thermal_
image transfer recording medium No. 41 according to the
present invention was obtained.

‘Branchead polyesier reSin: a polycondensation product of

the following dibasic acid and diol at a mixing-ratio

L by weight of 50:50.
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met hyl ethyl ketone to prepare an ink |ayer coating |iquid containing 20%
of solid conponents: Parts by Weight Coloring agent: Carbon bl ack

20 Copol yner . Methyl acrylate - acrylonitrile - glycidyl methacryl ate
(weight ratio =55 : 25 : 20) [Mv = 6000, Mh = 3000) 70 The thus
prepared ink layer coating |iquid was coated on the above-prepared

| ubricating properties- inparting agent layer, in a deposition anmount of 2.5

[err] on a dry basi nd. d so that an ink layer was forned on the
| ubri cati ng prope iiﬁgi {4 ran?1Ph$%%%%ﬂsﬁnhw¢rydpronDting

Agent Layer] The f Ilomnnqﬁgﬁanched pol yest er haVIQﬂ%? melt viscosity
of 23000 cps at [ % 3@%5%9 {i%gaf%EPY ¢ gLtycoh a
deposi ti on anount e SItIVII ronof ing agent

| ayer, whereby a t errra r#é\r#aﬂ&lelcﬁfaigéegf %éc] %gﬁﬁéﬁr‘%ﬁ% ﬂe’a%t& rding -
to the present inygti.gnas obtained. Branched pol yester resin: a ~

pol ycondensati on product df the followi ng dibasic acid and diol at a m xi ng
rati o by wei ght of 50:50. - 82 -

Example 42

[Formation of Lubricating Properties-Imparting Agent Layer]

A mixture of carnauba wax and paraffin wax at a mixing

ratio by weight of 1:1 was dispersed in toluene to prepare a o

lubricating properties-imparting agent layer coating liquid. A
The thus prepared lubricating properties-iﬁparting

agent layer coating liquid was coated on a polyester film

serving as. a substrate with a thickness of 4.5 um, in a

deposition amount of 1.0 um on.a dry basis, and dried, so

that a lubricating properties-imparting agent layer was

formed on the substrate.

[Formation of Ink Layer]

A mixture of the following components was dispersed in
methyl ethyl ketone to prepare an ink layer coating liquid
containing 20% of solid components:

Parts by Weight
Coloring agent: Carbon black 20
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Di basic acid; adipic acid and phthalic anhydride Diol; a m xture of

1, 6- hexanedi ol , ethylene glycol and trinethylol glycol at a mxing ratio by
wei ght of 1:1:1. Exanple 42 [Fornation of Lubricating Properties-Inparting
Agent Layer] A mxture of carnauba wax and paraffin wax at a mxing ratio
by weight of 1:1 was dispersed in toluene to prepare-a |ubricating _
properties-inparting agent |ayer coating liquid. The thus prepared

lubri cating propebpb®gmesParti NoMagagh ha¥¢hageati ng liquid was coated on a
pol.yester filmserving as.a subst gakg1wniRraikhi-ckness of 4.5 [err] in a

~deposition amount of 1.0 [err] onga &nyQaﬁgghaaggldtged, so that a
| ubricating properties-inparting #gelighkayativas fornmed on the substrate.
[ Formation of Ink Layer] A m xture5&f :tR8 toRDPwi ng conponents was
di-spersed in nethyl ethyl ketone {Mwp=ep@00,aMni nk3De@gr coati7og |iquid
cont&’ning 20% of solid conponents: Parts by Wight Col oring agent: Carbon
bl ack : Thermosepginggagent:. BF3-c2H5NH2 T 1.5
The'thus prepared_ink layer éoatihg liquid was coated
on . the abovefpfepared.lubricating'properties-imparting agent
layer, in a deposiﬁion'amount of 2.5 um on a dry basis, and
'_driéd, so that an ink layer was formed on the.iubfiEAting |

AT ' properties-imparting agent layer.

[Thefmbsensitivity-promoting Agéht_Layer]'

The following branched polyester resin having a melt
viscosity of 15000 cps at 140°C was coéted on the above-
prepared ink layer in a_déposition amount of l;OIﬁm to form
a thermosenéitivity-promoting agent layér, whereby é thermal
image transfer recording'medium No. 42 according to the
present invention was obtained.

i - ‘Branched polyester resin: a polyépndensation prbduct of
the following dibasic acid and diol at a mixing ratio
by weight of 50150L__ ”

| Dibasic écid; phthaiic anhydride
Diol; a mixture of ethylene'glycol; nedpentyl_
glycol ahd Erimethylblp:qpane at a mixing ratio'by -

weight of 1:1:1.
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Copol yner : Methyl acrylate - acrylonitrile - glycidyl nmethacryl ate
(weight ratio =55 : 25 : 20) [Mv = 6000, M= 3000) 70 Thernosetting
agent: [err] The thus prepared ink layer coating liquid was coated on the
above-prepared lubricating properties-inparting agent |ayer, in a
deposition anmount of 2.5 [err] on a dry basis, and dried, so that an ink
| ayer was fornmed on the.lubricating properties-inparting agent | ayer.
[ Ther Lbis&viayy-pronoting Agent. Layer) The follow ng branched- pol yester
resin haV|Hg a nelt viscosity of 15000 cps at 140C was coated on the above-
prepared ink | ayer in deposition apount of 1.0 [err] to forma
thernnsgﬁ%¥m¥§+ 9-%foﬂah?ﬁ °H§Eﬁ?mPE}€9,Aﬂﬁ@FeE§Ygr§hernal i mage transfer
recordi ng medi um No. 42 according to the present invention was obtai ned.
Branched pol xemizturesofi: ebhpbeéneondeingli acepatducopolymee habingﬁng‘\/
di basic acid and diol at a mxing ratio by weight of 50:50. D basic acra,
pht hal i 8 mebhydindexppHl| 150 (#Q%uef winyilhacenatg)yand, carnpubaywayl ycol and
trimethyl ol propane at a mixing ratio by weight of 1:1:1. -84-

: at a mixing ratio by weight of 1:1 was dispersed in toluene

to prepare an adhesion-promoting agent layer coating liquid.
The thus prepared adhesion-promoting agent layer
coating liquid was coated on a polyester film serving as a

substrate with a thickness of 4.5 um, in a deposition amount

g 4
of 0.3 um on a dry basis, and dried, so that an adhesion- e
promoting agent layer was formed on the substrate.
[Formation of Ink Layer]
A mixture of the following components was dispersed in
methyl ethyl ketone to prepare an ink layer coating liquid
containing 20% of solid components:
Parts by Weight
Coloring agent: Carbon black 20 -
Copolymer : Methyl acrylate -

acrylonitrile -
glycidyl methacrylate
(weight ratio =
55 25 : 20)
(Mw 6000, Mn = 3000) 70

Lubricating properties-imparting
agent : Carnauba wax 10
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Exanpl e 43 [ Formati on of Adhesi on-pronoting Agent Layer] A m xture of

ethyl ene - vinyl acetate copolyner having a nelt index of 150 (40% of vinyl
acetate) and carnauba wax at a mixing ratio by weight of 1:1 was dispersed
in toluene to prepare an adhesi on-pronoting agent |ayer coating liquid. The
t hus ‘prepared adhesi on-pronoti ng agent | ayer coating liquid was coated on a
pol yester filmserving as a substrate with a thickness of 4.5 [err] in a
deposition amount of 0.3 [err] on. a dry basis, and dried, so that an

adhesi on- promotThe tlestPreparedaink ola¥er ofoaking ibiguhdwas Fepatedon of
Ink Layer] A mixture of the f°||0“&£g conponent s, was disgeised i n, met hyl
ethyl ket on@?tEh¢r2PAYe-BRePAKeR o FLARTRECTPELRG SRR ARRGT 2038 0f solid

Comonent & 5564l kot 8 BOGOER' s SPUPRRLAChne i 0
(“B'g*ﬁ.raiéﬂh€_?§ in£5léygp)w£§Mf5fﬁgaoon“@hé 280941 on-préflotiRg' 585hE9

. properties-Trnparfing _ | _

' layer.

[{Thermosensitivity-promoting Ageht Layer] .

The following branched polyester resin having é melt
viscosify of-ISQOO cps-at 140°C was éoated on the'abovee
.prépéred ink layer in a deposition amount of 1.0 um to form
a thermosensiﬁivity-promoting agent layer, whereby a thermal
image trahsfer recordiﬁg medium No. 43'a¢cording'to the
present invention was obtained.
Branched polyester resin: a polycondensation produét of
the following dibasic acid and diol at a miking ratio
by weight of 50:50.
Dibasic acid} phthalic anhydride
ﬁiol; a mixture of ethylene glycol, neopentyl
| K,f glycol and trimethyiolprqpane at a mixing ratio by

weight of 1:1:1.

When the thus obtained thermal image transfer recording
medium No. 43 was crumpled, the ink composition hardly fell
off the recording medium and the adhesion promoting effect

L was confirmed.
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agent . Car nauba wax 10 - 85 - The thus prepared
ink |ayer coating liquid was coated on the above- prepared

adhesi on-pronoting agent |ayer, in a deposition anount of 3.0 [err] on a
dry basis, and dried, so that an ink |layer was fornmed on the

adhesi on-pronoting agent |ayer. [Thernosensitivity-pronoting Agent Layer]
The follow ng branched pol yester resin having a nelt viscosity of 15000 cps

at 140C was 1§pAlbvel grtbaded hdt i Bfhde e dahis¥er rebdiRiGyg L1 on amount
of 1.0 [err] to forma thernosensitivity-pronoting agent |ayer, whereby a

t her nelmddTRING.” I NAC AT iwrerasiinyadied Ab atie st it iy tdeswr esent

i nventi on was obtained. Branched pol yester resin: a polycondensation

pr oductundfert thef Gamanicondiitiaris ax icahpluyyell dn dthe tesd rmpndictedy wei ght
of 50:50. Dibasic acid; phthalic anhydride Diol; a m xture of ethylenq_, '
gl ycol imddeetedorflijng imedid NG e Hid Hgw dolne The xresudits) are i o by wEi ght
of 1:1:1. Wen the thus obtained thermal inmage transfer recordi ng nmedi um
No. 43 gidercidmflalde tbre i nk conposition hardly fell off the recording
medi um and t he adhesi on pronoting effect
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was confirmed. - 86 - The above-prepared thernmal inmage transfer
recording media No. 37 to No. 43 were subjected to the printing test under
the sane conditions as enployed in the test conducted in the recording

media No. 9 to No. 17. The results are given in Table 6. - 87 - Table 6
Exanpk e No. _ Exanpl e Test Itens
37 38 39 40 41 42 43
‘Thernosensitivity (ml/m 20 22 21
20 19 19 : 22 Appear ance Appear ance Appear ance
Appear ance Appear ance Appear ance Appearance of scars of slight of scars
of scars of scars of scars of Sablgté Friction - after 100
E’}E'?'i n and Iafte‘r 100 -after 100 after 100 - after 100 scars and resistance
cyc car g cyclres of ¢ .
stam»Jaf%/er at “%'% ' r'y\;bba }‘/tc%':x%l a CZSlaeE"OT nglbeiymc
r ubbi ng 1| Tebrbitemy 1003tycl| es3& enper ¥- 40 | 4 3 cvclles of
of rubbing tﬂg,@oiemumy rubbi ng [jerr] '

(mJ/mm ) 20 22 . 21 20 19 19 22

i []
. Appeaz_-ance Appearance | Appearance | Appearance | Appearance | Appearance|Appearance
of scars |of slight Jof scars |of scars |[of scars |of scars |of slight

Friction after 100 |stain and {aftéer 100 |after 100 |after 100 Jafter 100 |scars and
resistance|PET cycles of |scars cycles of [cycles of Jcycles of |cycles of |stain after
at high - |rubbing after 100 |rubbing . jrubbing rubbing rubbing 100 cycles
tempera- cycles of ' : ' of rubbing
ture ) . rubbing : .

{100°C) . .
. Coated|No change |Appearance|No change |The same |No change |[No change |Appearance
paper |after 100 }of slight |after 100 |as above {after 100° after 100 jof slight

N cycles of |stain cycles of cycles of Jcycles of |stain after
. ' ) rubbing Jafter 100 |rubbing rubbing rubbing 100 cycles
- M . N -
L . cycles of . : of rubbing

rubbing. _
Scratch i’ET ' > 100. : a8 >100 67 >100 >100 87
resistance -
to a pen- . .
cil with |[Coated >100 >100 >1_0_0. 83 >100 . >100 91
- la hardness|paper ‘ ‘
|of 2H ' . !
Scratch PET 80 72 83 _ 51 94 91 68
resistance
to a , ' ) )
stainless jCoated 76 .87 80" © 34 81 80 72
steel edge|paper ’
pET | 0 4 | 4 S 4 4 3
Steam-iron -
resistance|Coated 3 i 3 4 3 3 4 3
paper . - .
PET 44 | 40 54 38 54 ss . 36
Heat- - — - -

. resistanceCoated 59 46 - 56 45 60 58 o 42

LN ' paper : : :

' 1 89 92 91 * 88 30 91 89

2 90 84 91 | 18 s | %0 77

3 5100 | >100 5100 | >100 >100 >100 >100
Chemical- 4 >100 . >100 - >100 >100 >100 >100 >100
resistance - — -

5 71 ki) 79 70 72 76 65

6 89 83 85 76 82 81 71

7 64 73 71 61 73 75 70

&



Lubricating properties-imparting
agent : Carnauba wax 25

The thus prepared ink layer coating liquid was coated.
on a polyester film serving as a substrate with a thickness

of 4.5 um, with a heat-resistant backing layer attached

- 89 -

Coated No change Appearance No change The sane No change No change
Appear ance paper after 100 of slight after 100 as above after 100
after 100 of slight cycles of stain cycl es of cycl es
of cycles of stain after rubbing after 100 rubbing :
r ubbi ng r ubbi ng 100 cycl es cycl es of
of rubbg yébapg Scratch PET >100 98 >100
67 >100 >100 87 resistance to a pen- cil with
~ Coat ed >100. 0 >100 83 >100 >100
o1 a haﬁm’gg%tb%e9fo¥n€$%¥?5!ch PET g0 72 83
51 91 68 resistance to a stainless Coated
76 B7m1xture of sthe follow3ng componenes was dispeSSed in 72
steel edge paper PET 3
4 800 pqrts by weigbt59§amethzh eﬁbr%thﬁéen€b§9enrepare 8n ink ~ 3
4 ] . 4 3 paper PET 44
40 layer 5goating 11‘11333& 54 55 36 Heat,-
resi st ance Coat ed 59 46 56 45 | 60
58 42 paper 1 89 92 2553549!_E§;SE£88
gg éﬁloring age&?:ZCarbon bfgck 84 30 o 8
Copolymer : Alkanolamine-modified
polymer of formula (III):
rE r3 r? Ef4
! 1 Il . —
— CHZ-(;J-)Z—(— CHZ-(':—)m—(— CHZ-Cl = - CH2-$—)? v
0-C=0 CN 0-C=0 0-C=0
| , RS | (ITI)
2 -CH~-
R | CH, CIH CHZN\RS c':HZ
OH CH_
| P
CH2
wherein Rl, R2 and R4 each
represent CH,; R3 represents
H; and RS and R6 each
represent C2H4OH.
(weight ratio of L:m:n:x
= 30:45:25:0)
o’
[Mw = 5300, Mn = 2300] 145



3 >100 >100 >100 >100 >100 >100

>100 Chem cal - 4 >100 >100 >100 - >100

>100 - >100 >100 resistance 5 71 77 79

70 72 76 - . 656 89 83 85
.76 & 82 81 7Y 7 64 73 71

61 ) 73 75 - 70 - 88 .- Exanpl e 44 [Formation of

| nk. Layer] vhefetda) cirpfa tdepdsition ngnaumpan i S0 was ah spetseddsi8p0 part s
by wei ght of nethyl ethyl ketone to prepare-an ink layer coating liquid:
- Parts by WarghtdiGedy iwhpreisnta tQwetmal himage transfer recordizgg Gustiymer
. Al kanol am ne-nodi fied polynmer of formula (I11): [err] wherein [err] each
represent [Nos]44 eqnmrtg Ho he [merqexza@cm\r%tpﬁmmammq- qdwei ght
ratid of I:mn:x = 30:45:25:0) (Mv = 5300, M = d %1

~/ The ink layer was suff1c1ent1y flexl le and there were

no curling problems.

Example 45

[Formation of ﬁubricating Prope:ties—imparting'Agént Layer]
A mixture of carnauba wax and a paraffin wax having a

.o melting poiht of 69°C at a mixing.ratio by'weight of 3:7 was

coated by hot-melt coating on a polyeSter film having a

thlckness of 4.5 um serv1ng as a substrate, w1th a

heat- resxstant backlng layer attached thereto, in a

'depOSLtlon amount of 1.0 um, so that a lubrlcatlng

properties-imparting agent layer was formed on the

substrate.

The same ink layer coating liquid as prepared in
s Example 44 was coated on the aboﬁe-prepafed'lubricating
properties—imparting agent-iayer,_in a deéosition-amount of
2.5 yum on a dry basis,'and dfied, whefeby a thermal,image
_ transfer récording.médium No. 45 according'to the present

‘invention was obtained.

> ' Example 46
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Lubricating properties - inparting agent . Car nauba wax

25 The thus prepared ink |ayer coating liquid was coated on a pol yester
filmserving as a substrate with a thickness of 4.5 [err] with a

heat - resi stant backi ng | ayer attached - 89 - thereto, in a deposition
anount of 3.0 [err] on a dry basis, and dried, whereby a thermal inmage
transfer recording nmedium No. 44 according to the present invention was
obtained. The ink layer was sufficiently flexible and there were no curling

probl e”?FoEﬂi&ﬂﬁbﬁ 48 f.anathagObrbpé&watsl-ﬂﬁpE&Q&ﬁgt AgenitTRalerld Agent

Layer] A m xture of carnauba wax and a paraffin wax haV|ng a nelting point
on a pol yest BrntFFRERIOEngRknRR HaB, 2B 8 BaraPiif,wpk RaviZa. asibet s ate.
aroun;. BETELBTESLAE SR TRE-R2akTHChiZing R AL By ?%%is#%a?fﬁs SR Iager
150 P88 BatPRELS! Conthagoail BErYBASRE: B Bkl ude " CPOT
propertsgbstfReét wighagethikbRyeks bf 3.9efifsi WieRh aBdBk-?esistant
backing layer attached thereto, in a deposition amount of
1.0 um, so that a lubricating properties-imparting agent

layer was formed on the substrate.

[Formation of Ink Layer] -

A mixture of the following components was dispersed in
800 parts by weight of methyl ethyl ketone to prepare an ink

layer coating liquiad:
Parts by Weight

Coloring agent: Carbon black 30
Copolymer : Alkanolamine-modified
polymer of formula (III):
4
nl R3 R4 R |
&= ¢ CH,-C—— =~
cla—c—o CN cla-c-o 6 ?-C=0 (1II)
R
7
R2 CHZ-C':H-CHZN\RS (|:H2
OH CH._
|
CH2
1 2 4 ?

wherein R°, R and R™ each
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2.5 [err] on a dry basis, and dried, whereby a thernmal inage transfer
recordi ng nmedium No. 45 according to the present invention was obtained.
Exanpl e 46 - 90 - [ Formation of Lubricating Properties-inparting Agent
Layer] A m xture of carnauba wax and a paraffin wax having a nelting point
~of [err] at a mxing ratio by weight of 3:7 was coated by hot-nelt coating
~on a polyester filmserving as a substrate with,a thickness of 4.5 [err]

. Wth a hsat-reflst?nt backi ng Iagpme&bh&c BgreEpresanasdep03|t|on.
~amount of 1.0 [err] so that a | whr t inBg o ér i nparting agent |ayer
~was formed on the substrate. [F§? hﬁﬁoﬁ o] B E?’eﬁ] ZPn1xtu?e gf t he d

. foll owm ng conponent s was dlspergsarﬁﬁea@oc @§ -by wei ght of nethyl ethyl

~ ketone to prepare an ink |ayer cogijeq hklgghé Bgr&smbﬁ ¥ei ght Col oring
~agent: Carbon bl ack nBr

Al kanel -ani ne- nodi f i ed pol ymer of " fof Pa4§r % )[err] mhereln R1, R2 and R4
- each - 91 - o [Mw = 5300, Mn = 2300} 127

Blocked -
isocyanate : Adduct of 2,4-tolylene
' diisocyanate with .
trimethylolpropane;
(methyl ethyl ketone
oxime block) 43

The - thus prepared ink layer coating ligquid was coated

A, .~ on the above-prepared lubricating properties-imparting agent -
layer, in a deposition émount of 2.5 um on a dry basis, and
 dried, whereby a therméi image transfer_recording medium No.

46 according to the present invention was obtained.

Example 47
[Formation of Lubricating Properties-imparting Agent Layer]
A mixture of carnauba wax and a paraffin wax haéing a
‘melting point of 69°C at a mixing ratio by weight of 3:7 was
coated'by-means of the hot-ﬁelt coating on a polyester film
serving as a subStraté with a thickness of 4.5 um, with a
heat-resistant backihg_laYef;éttached thereto, in a
deposition amount of 1.0 um,. so that a lubricating
properties-imparting agent layer was formed on the

substrate.
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represent [err] represents H and R and R each represent C2HACH.

(weight ratio of |:mn:x = 30:45:25:0) [ MW= 5300, M = 2300] 127
Bl ocked i socyanate : Adduct of 2,4-tolylene diisocyanate with
tri met hyl ol propane; (nethyl ethyl ketone oxinme bl ock) 43 The

tthus prepared ink layer coating |iquid was coated on the above-prepared
| ubricating properties-inparting agent |ayer, in a deposition anount of 2.5
[err] on a dry basis, and dried, whereby a thermal image transfer recording

nedlun1bborﬁ§tggﬁobglngtgayag]present i nvention was obtai ned. Exanple 47
[ Formation of Lubricating Properties- |npart|ng Agent Layer] A m xture of

b d ffi t t f 69C at
f .”5”33 wei Bntit g?—u %9%;3@“%9&3”'” %ag”%ep'epﬂa‘k’:': ad % ;F‘g‘ ?CM-XL""::
S | u . . .
E\ea%/-reglbstgggkgaB iﬁgl §§eF& ngéﬁﬁdéﬁh%a ?8Egh% ko %r pare Jh ldk had
layer coating liquiad:

Parts by Weight

Coloring agent: Carbon black 30
Copolymer : Alkanolamine-modified
polymer of formula (III):
1 3 4 4
R
; . * 3 -
= CHy=Coip— CH,y=Cmt= CH,—Co € CHy=C o
0-C=0 CN 0~-C=0 O0-C=
I2 | RS |
R CHpmCH-CHN s T (III)
OH CH.
I /°
CHZ
wherein Rl, R2 and R4 each
represent CH3; R3 represents
H; and Rs and R6 each
represent C2H40H.
(weight ratio of f:m:n:x
= 30:45:15:10)
[Mw = 5800, Mn = 2500] 136 ~
Blocked

isocyanate : Adduct of 2,4-tolylene.
diisocyanate with
trimethylolpropane;
(methyl ethyl ketone
oxime block) 34

The thus prepared ink layer coating liquid was coated

on the above-prepared lubricating properties-imparting agent
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deposition anmount of 1.0 [err] so that a lubricating properties-inparting
agent layer was formed on the substrate. - 92 - [ Formation of Ink Layer]
A mixture of the followi ng conponents was di spersed in 800 parts by wei ght
of nmethyl ethyl ketone to prepare an ink layer coating liquid: Parts by -

Wi ght Col oring agent: Carbon bl ack 30 Copol ymer

Al kanol am ne- nodi fi ed pol yner of fornul a (III) [err] wherein [err] each

atio o 1 s, JEEF Hirdeck R ghodfl oF 75 iR tky R, qag! o

| socyanat e grjed\ddhdrdily 2a dh&tna ENEndlé SOFAREEEE fﬁéé&‘rdiﬁé‘ﬁﬁé&fitﬂh mepane;

47 according to the present invention was obtained.

'\//

Example 48

[Formation of Lubricating Pfoperties—imparting Agent Layer]
A mixture of carnauba ‘wax and a paraffin wax having a
'meltlng point of 69°C at a m1x1ng ratio by weight of 3:7 was
coated by hot-melt ccatlng on a polyester film serving as a
A substrate with a thickness of.4.5 pm, with a heat-resistant
| backing layer attached-théreto,'in a depositionlamount of
l.O'um, so that a lubricating properties-imparting agent

layer was formed on the substrate. -

[Formation of Ink Layer]

A mixﬁure of the following components was dispéraed in
800 parts by weignt of methyi ethyl ketone to prepare an ink
layer coating liquid: '
o Parts by Weight

Coloring agent: Carbon black .30

Copolymer : Alkanolamine-modified
o ' polymer of formula (III):

Il{l 'R3 S 'R4 , 34
| _
—+-CH2—cﬁr—r-CHz-?—+-—+-CHz-c . ¢ CHy=Co
o 0-C=0 . . CN 0-C= 0-C=0
) | éZ B ! RS L
| | . cHz-clH-cr-Iz-.\I\Rs Sy (1in)

. ' : S " OH CH._

-'94 - CH



(met hyl ethyl ketone oxinme bl ock) 34 The thus prepared ink

| ayer coating liquid was coated on the above-prepared | ubricating
properties-inparting agent - 93 - | ayer, in a deposition anobunt of 2.5
Wn on a dry basis, and dried, whereby a thermal image transfer recording
redi um No. 47 according to the present I nventi on was obtai ned. Exanple 48

[ Formation of Lubricating P rtpe ar gent Layer] A m xture of
carnauba wax and. a paraffin&wgg %bv ng n%55 88. of 690C at.a m xing
rati o by weight of 3:7 was ceareseny ﬁﬂ 3 reDEESngtsn a polyester film
serving as a substrate w thya Enhchﬁegado§§4e§ wi th a heat-resistant
backi ng | ayer attached thereto In a osition anmount of 1.0 [err] so that
a lubricating properties- |nﬁ&PFPﬁ§n&g€Qﬁ4P§yer was formed on the substrate.
[ Formation of Ink Layer] A nlxwuighgfrhhgcfathmmnq gonponent s was :

di spersed in 800 parts by wei ght 35 gggg¥ shhyl ket one to prepare an Yk
| ayer coating liquid: Parts.by Wergh 0} g agent: Carbon bl ack

30 -Copol yner . Al kanol am Mwned5808d Mn = 2500] 135
Blocked
isocyanate : Adduct of 2,4-tolylene
diisocyanate with
trimethylolpropane;
(methyl ethyl ketone
oxime block) 30
Thermosetting
agent : BF4+C,HcNH, 5 ~
-~
The thus prepared ink layer coating liquid was coated
on the above-prepared lubricating properties-imparting agent
layer, in a deposition amount of 2.5 um on a dry basis, and
dried, whereby a thermal image transfer recording medium No.
48 according to the present invention was obtained.
Example 49
[Formation of Adhesion-promoting Agent Layer]

A mixture of ethylene - vinyl acetate copolymer having
a melt index of 150 (40% of vinyl acetate) and carnauba wax
at a mixing ratio by weight of 1:1 was dispersed in toluene

to prepare an adhesion-promoting agent layer coating liquid.
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pol ymer of forrmula (I111): [err] -94- wherein Rl,, R2 and R4 each
represent [err] represents H and [err] each represent C2ZHA40H (wei ght
| :mn:x = 30:45:15:10) [Mv = 5800, M = 25001 135 Bl ocked

rati o of
‘i soc

(et hyl
[err]

r

anate
et hyl

Adduct of 2,4-tolyl-ene diisocyanate with trimethyl ol propane;
ket one oxi me bl ock) . ' 30 Thernosetting agent

The thus prepared ink |ayer coating |liquid was coated on the

v

Gepos i o arount i E838 BePpePEy  adipg IREchEHRRERY aBELAAES] o (nerm
- inmage trans
- was obtaine

EERLL601 £4a ek U0 00ea 18n 26 B 180 LE ENFnPLERGIg! AUCL! T ON
substrate with a thickness of 4.5 um, with a heat-resistant -
backing layer attached thereto, in a deposition amount of
0.5 um on a dry basis, and dried, so that an adhesion-
promoting agent layer was formed on tﬂé substrate._

The same ink layer coating liquid as prepared in
Example 48 was cqated on the above-prepared adhesion-
prométing agent layer,.in a'deposition amount of 2.5 um on a

dry basis, and dried, whereby'a thermal image transfet

-recording medium No. 49 according to the present invention

was obtained.'

Example 50
[Formation of Lubricating Properties-imparting Agent-Layer]

A mixtur§ of-carnéuba wak and a. paraffin wax having a
melting_pqinﬁ of 69°C at a mixing.ratio by weight of 3:7 was
coated by hot-melt coating on a polyester film ser#ing as-a.
substrate with a thicknéss of 4,51um,'with'a heat-resistant
baéking layer attached therétb; iﬁ a deposition amount of
1.0 um,.so that a lubricating-properties-impérting agent

layer was formed on the substrate.

[Formation of Ink Layer]'
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[ Formati on of Adhesion-pronoting Agent Layer] A m xture of ethylene - vinyl
acetate copolyner having a nelt index of 150 (40% of vinyl acetate) and
carnauba wax at a mxing ratio by weight of 1:1 was dispersed in toluene to
prepare an adhesi on-pronoti ng agent |ayer coating liquid. - 95 - The
t hus prepared adhesi on-pronoti ng agent | ayer coating liquid was coated on a
pol yester filmserving as a substrate with a thickness of 4.5 [err] with a
heat -resi stant backing |l ayer attached thereto, in a deposition anount of
0.5 [err] ornhdnixturesef thedfgllewing compenentsdwasi dhspersedi ing agent
substrate. The sape ink |layer coating liquid as

| ayer formed on th e (
prepar:€59rpiﬁﬁﬂﬁpg ﬂ%fﬁkg b pethyh eFRYLHKEECRE <A r REeRAREsaBnink: onot i ng
agent | ry | deppsition amount of 2.5 [err] on a dry basis, and dried,
mherebyf%§%$mﬁ$k§i?§a§th+§hsfer recordi ng medi um No. 49 according to the -
present invention was obtai ned. Exanple 50 [Fornatﬁgplgflku@gigﬁging -
Properties-inparting Agent Layer] A mi xture of car paraffin
wax havi ng ac&f%%iﬂ& bRt : OfafS6n ab1 dck Xi Ng ratio by wegght of 3:7 was
t Co

coat ed by hot - ating on a polyester filmserving as a substrate with

a thickness cdpdigméerr] witAlRahSPAmiRSimdbdEied
polymer of formula (III):

1'zl 1';‘3 1|24 E}4
= CHy=C—— CH,=C—t= CH,y=C € CHy=Co
0-C=0 CN 0-C=0 0-C=0
szZ | CIH ~CH-CH N’R(s cl:q -
27, 2°N55 B (III.
OH CH_
. I /0
wherein Rl, R2 and R4 each CH,
represent CH3; R3 represents
H; and R5 and R6 each
represent CZH4OH.
(weight ratio of 2:m:n:x
= 30:45:15:10) '
{Mw = 100,000, Mn = 48,000]) 116
Blocked
isocyanate : Adduct of 2,4-tolylene
diisocyanate with
trimethylolpropane; -
(methyl ethyl ketone
oxime block) 34

The thus prepared ink layer coating liquid was coated
on the above-prepared lubricating properties-imparting agent

layer, in a deposition amount of 2.0 um on a dry basis, and
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backi ng | ayer attached thereto, in a deposition anount of 1.0 [err] so that
a lubricating properties-inparting agent |ayer was fornmed on the substrate.
[ Formation of Ink Layer] - 96 - A mixture of the follow ng components
was di spersed in 800 parts by weight of methyl ethyl ketone to prepare an
ink layer coating liquid: Parts by Wight Coloring agent: Carbon bl ack

30 Copol i b , .
wherorn Lor Prisdn vBeFaBE A" HHSHIRY, theGelrkiRted £bpb ?ﬂ}ﬁgghééég}n[egéﬁ{
C2HACH. (MBSBthEBEHQantB Ehguﬁresaﬂt4§n%énﬁgbn[W@b obegifed. M = 48, 000]

116 Bl ocked |socyanate ,4-tolylene dllsocyanate mnth
trlnethylolpropane :

N

- : The above-prepared. thermal lmage transfer recordlng

~ medla No. 44 to No. 50 according to the present invention
were subjected t§:a prinéing'test'undef the foilowing_ |
-_conditiohs:
: Recording sheet : (1) a label-type polyester £ilm
(PET) with the back thereof treated
- _ so as to be adhesivé, and a release
\ilj B o backing papef attached thereto.
| (2) coated paper (mirrar-coat paper)
. Thermal head  : a thin-film type thermal head
partially having a glaze iayer.
Platen pressure '!'iSOIg/cmZ'
Peel-off angle of
thermal image _
transfer recordlng '
medium 30° away from a recordlng sheet
o .Peeléoff tdrque_ : 200 g-
W, . _

Applied energy : 10 to-30 mJ/mm2

Printing speed : 10 cm/sec

The following characteristics were measured and
evaluated in the course of the printing test.

- Thermosensitivity:
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(et hyl ethyl ketone oxime bl ock) 34 The thus prepared
I nk layer coating |iquid was coated on the above-prepared |ubricating
properties-inparting agent |ayer, in a deposition anount of 2.0 [err] on a
dry basis, and - 97 - dried, whereby a thermal inmage transfer recording
medi um No. 50 according to the present invention was obtained. The
above-prepared thermal image transfer recording nedia No. 44 to No. 50
according to the present invention were subjected to a printing test under
~the fol | owi nBepresenteds byreéber amindmime applied] energyhait which dipest er
film (PET) with the back thereof treated so as to be adhesive, and a

rel ease backiABeSapEAnsferassd tonsdhe: Birroy -coate Papere diginator - coat
paper) Therngl head - a thin-filmtype thermal head partially having a
gl aze | ayer. PPFAMENDIMETERe : 150 [err] Peel-off angle of thernal i mage -

transfer peeReYbRd-I8YstThce at high tehperAtRtels;0m 2 recording sheet

Each printed sample in which images were formed on the
mirror-coat baper was placed on a glass plate in a
container where the temperature was maintained at
100°C. The printed sample was subjected to a
reciprocating rubbing test by rubbing the printed
surface of the sample with a corrugated cardboard at a
speed of 30 cm/sec, with a load of 100 g/cm2 applied
thereto. This characteristic was represented by the
number of rubbings at which printed images became
illegible.

- Scratch resistance to a pencil with a hardness of 2H
Each printed sample in which images were formed on the
mirror-coat paper was rubbed by a pencil with a
hardness of 2H, with a load of about 1 t/cm? applied
thereto. This characteristic was represented by the e
number of rubbings at which printed images were scraped
off the recording sheet and the recording sheet was
exposed.

- Scratch resistance to a stainless steel edge

Each printed sample in which images were formed on the

”~y

mirror-coat paper was rubbed by a stainless steel edge,
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Peel -of f torque : 200 g Applied energy : 10 to 30 [err] Printing speed

: 10 cnisec The follow ng characteristics were neasured and eval uated in
the course of the printing test. - Thernobsensitivity: - 98 - Repr esent ed
by the m nimum applied energy at which fine lines transferred to the
mrror-coat paper did not becone blurred. - Friction resistance at high

t enper at.ures: Each printed sample in which jnmages, were formed op fhe
mrror-coat pap¥ithsa pleadPhHrRReYF a%st'&F%%ea plie Oﬁ?%ﬁ%%?' he?+S t he

: VRS pleR PHRROY o< | e
ﬁi?ﬁﬁ?ﬁiﬁifnff ; TACIESLTHE M) FRPTTRER T 2 S e e Saml o
ith a t ar dboard at. | 00
err)appl i eq t SRS dhich PERRERD Haldh e Modatha B TRLC o

00 0E L fedB AP NG TRRECElE LLLSEAIA shedt g easmistarce (o
formed on thecgdmi @41 orediPedese Was rubbed by a pencil with a
ﬂ Each-pfinted sﬁmple in thch images were formed on a
'.PET £ilm was fﬁbbédlb§'a cotton swab with Q.S,mm-of
each chemical, as.lisﬁed belbw, absorbed, with a 1§ad-
of'30 g/mmz appiied'thereto.' This characteristic was
represenﬁedfby'ihegnumber of rubbings_at which prihted
(Y ' images weré'scrapeﬁjoff the recording_sheét and the
|  recording shéet'waé exﬁosed., |
[Chemicals] |
1. ethanol
2; brake oil
3. kerosine
4._compound-6onﬁaining car wax
5. toluene | |
6. xylene

L*J : 7. "Perchlene" for dry clééning
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hardness of 2H, with a | oad of about 1 [err] applied thereto. This
characteristic was represented by the nunber of rubbings at which printed
i mages were scraped off the recording sheet and the recordi ng sheet was

exposed. - Scratch resistance to a stain]ess steel edge Each printed sanple
I n which i mages were forned on the mi rror- coat paper was rubbed by a
st ai nl r-- S Mt Stk ppl i ed
t her et acterisgic wad representled py §he Jnunper jof kubbi ngs at
whi ch bS rel scrapgd f {he |rgcprdi sge=t lnd he recording
. [~ )
sheet - eny ca®-rgsi | ange gagh| & dmsargaleoln whi ch
| mages [ werfe f on~a H T fi | th wers r {ibbdd~bly ~a ] owtlt on tbArwith 0.5.m -of
each c msted O, o=t T or—3S—grym2 applied
theret . Thisjcharpcterisgic wag repre#ented by {he jnunper jof |rubbings at -
whi ch printed]i nages wer el scoapqd & f recped Eg SReflo ang It he recordi ng
sheet Yas |eXppseld. | [Bnhenj caBs] |1. et harfoll .| Brake [oRI| 2 | R
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3. kerosine 4. conpound-containing car wax 5. toluene 6. xylene 7.

" Perchl ene" for dry cleaning - 100 - [err] -101-  As previously
explained, since the thermal image transfer recording nmedia according to

t he present invention have an ink |ayer conprising a copolyner of
~acrylonitrile or methacrylonitrile, images transferred fromthe same onto a
recordi ng sheet show the renmarkable inproved friction and scratch
resistance, in pastpeevidusly expiainedjesincenthehthecmhlr tmagéance.
Accordingly, the thermal inmage transfer recording nedia according to the
present invepahsferarepording medhayacebrdbhg tonghe present inventidtnce. -
102 - ' :
. have an ink layer comprising a copolymer of acrylonitrile or

-

~/ methacryloniﬁrile; images transferred from the same onto a
recording sheet show the remarkable improved friction and
'scratch resistance, in particular, to a hard object, and
chemical resistance. Accordingly, the thermal image
transfer recording media according to the present invehtion
can produce highly reliable images for use_in practice;

.

¢
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—CLAIMS: “1.—Athermal inmage transfer recordi ng nmedi umconprising a substrate
; ' lgyer conprising (i) a coloring agent and (ii) a copol yner
ajﬂwmamna"l"dﬂ[l e and/or nmethacrylonitrile and (B) at | east one nononer
of+ T hre or mul &: rr] wherein [err] represents a hydrogen atom or a nethyl
group; and [err] represents a hydrogen atom a straight. or branched Ci1-C4
al kyl group, a glycidyl group, or a C2-C4 hydroxyal kyl group. 2. A
recording mediumas clained in Claiml1, wherein said copolynmer has a
meight-avenaﬁi .ecular weight (Mvy of from2.000 to 1,000,000, and a
nunber-ave;agajg§knauar wei ght (M1) of from 1,000 to 500,000 in terns of
the value converted to polystyrene by gel perneation chromatography (GPC).
3. Arecording nediumas clained in Caim2, wherein said copolyner has a

wei ght - aver age mpledermd1 \ﬂﬁﬁ s £ ff%r%iglgg 'E‘?é@g’%g'g’ﬁiﬂq'ﬁm\éf .

nunber - aver age nol ecul ar wei (M) of from 1,501
the val ue cansabsttate PRating ¥ itk Ay T i¥lng (AR aphy (GPC).
4. A recording nediumas clainmed in any one of the :
coloring agent and (ii) a copolymer of (A) acrcylonitrile
and/or methacrylonitrile and (B) at least one monomer of

the formula:

rl 7
' S’
CH2=f (1)
0=C-0-gr2

wherein Rl represents a hydrogen atom or a methyl
group: and Rz represents a hydrogen atom, a straight.
or branched Cl-c4 alkyl group, a glycidyl group, or

a cz-c4 hydroxyalkyl group.

2. A recording medium as claimed in Claim 1, wherein
said copolymer has a weight-average molecular weight
(Mw) of from 2,000 to 1,000,000, and a number-average
molecular weight (Mn) of from 1,000 to 500,000 in terms
of the value converted to polystyrene by gel permeation

chromatography (GPC).
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precedi ng cl ai ns, wherein said copolynef Is a polyner of (A acrytontrite— .
or nmethacrylonitrile and (B) a conononer sel ected fron1nethy|

met hyl acrylate, .ethyl nmethacrylate, ethyl acrylate, n-butyl E"&’ kﬂi”"ﬂ
gl yci dyl nethacrylate, glycidyl acrylate, 2-hydroxyethyl methaery

1sobutyl nethacrylate, tert-butyl nethacrylate and 2-hydroxypropyl

met hacrylate. 5. Arecording nediumas clainmed in Caim4, wherein said
copolymer is an acrylonitirle - nethyl nmethacrylate, acrylonitrile -

gl yci dyl met hacryl ate, t hacryl.onitrile - th I thacryl

copol yner. 6. A3rec &eﬁﬁrggaﬂuwlééueléPnﬁgaiﬁvgn} ﬁgg&P GPaPﬁﬁrfi§

wherei n sai d copql, (o] y f o CA Io n
'nethacrylonltrl?glﬁggfpgzygg%yﬁgg gfbeq %c%y ?3$a0| kﬁa@ qggﬁgr

represented by fagiubs €rbh: 31860 tol 8bbl, 006S" &nB hﬁﬁmbB?: gvaehge defined
in chal m1; and R3 represents a hydrogen atom a stralg t or branched C1-C4

“alkyl group or gofdc@dalydedykel (Mh)JbeuRroand, 660 8byo58YboaCin! ekemand/ or
gtycidyl nethacrylate. 7. A recording mediumas clained in Claimb6.. wher ein
the weight ratiefotheavdlueneonvertéii, toBpoagdtiEeneSby gel permeatxon

chromatography (GPC)

4. A reco:din§ mgdium as claimed in any one of fhe
preceding claims, whefgin said copolymerzis a polymer of
- (p) acrylonitrile;or methacrylonitrile and (B) a
comonomer selected from methyl methacryiate. methyl
acrylate, ethyl methacrylate.'ethyl acrylate, n-butyl
'methaérylate, glycidyl methacrylate, glycidyl acrylate,
2-hydroxyethyl metha¢ry1ate; isobutyl methacrylate,

'tett;butyl-methac;ylate and 2-hydroxypropyl methacrylate.

5. A recording medium as_claimed in Claim 4, wherein
- said copolymer is an acrylonitirle 4'methyll
~ méthacrylate,’acryloni;rile - glycidyl-methacrylate. or

methacrylonitrile - methyl methacrylate copolymer.

6. A'tecording medium as claimed in any one of claims
1-3, wherein said copolymer is a copolymer of (A)
acrylonitrile and/or héthacrylonit:ile. (B) an acrylic

or methacrylic aéid_egter monomer represented by formila

T e

(11):

<
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(10 to 70)_:(>0": 80) :> 0 : 80), respectively. 8. A recording nedi um as
—clained in Caim6 or Claim7 wherein said copolyner is a

“ﬂ““mm“uae met hyl net hacryl ate-gl yci dyl acryl ate.
‘““m“ ey thyl nethacryl ate-glycidyl nethacrylate, acrylonitrile-2-
*hyflir oxydt hyl nethacryl ate-glycidyl nethacrylate or acrylonitrile-methyl

acryl ate-glycidyl nethacrylate copolyner. 9. A recording nediumas cl ai ned

in any one of clains 6-8, wherein at |east part of the glycidyl groups in

t he copolyner are nodified by reaction with an al kanol am ne 05
recording mediumas clainmed in Caim9, wherein the weight
nmononers (A), (B), al kanolam ne nodified nononer (C) and unnodified nononer
is (10to 50 ) : (20to 8 ) : ( 1to40) : (Oto 50 ),
11. A recording nediumas clained in any one of clains 6-10, . .
is represented by the formula: [err] wherein ead# of.”

(O

respectively.
wherein said copol yner
the groups [err] represents alnmn%gen 2 atomor a nethyl group; R

hydrogen atom a I

CH,=C
|
=C-0-R3 (11)

where R1 has the meaning defined in claim 1:; and 33

represents a hydrogen atom, a straight or branched
Cl-c4 alkyl group or a cz—c4 hydroxyalkyl group,
and (C) glycidyl acrylate and/or glycidyl methacrylate.

7. A recording medium as claimed in Claim 6, wherein
the weight ratio of said monomers (A), (B) and (C) is

(10 to 70) :(>0 : 80) (> O : 80), respectively.

8. A recording medium as claimed in Claim 6 or Claim 7
wherein said copolymer is a methacrylonitrile-methyl
methacrylate-glycidyl acrylate, acrylonitrile-methyl
methacrylate-glycidyl methacrylate, acrylonitrile-2-
hydroxyethyl methacrylate-quciﬁyl methacrylate or
acrylonitrile-methyl acrylate-glycidyl methacrylate

copolymer.

9. A recording medium as claimed in any one of claims

6-8, wherein at least part of the glycidyl groups in the

copolymer are modified by reaction with an alkanolamine.
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[err] straight or branched al kyl group, or a C2-C4 hydroxyal kyl grou
and R are each a hydrogen atomor a nethyl group; R5 and R6

represents a hydrogen agom or straight or branched G C4 al kyllm”"ﬂ”"!w!"mm
~is substituted by a hydroxy group and the weight ratio of mMm: %: LS

to 80) : (10 to 50) : (1 to 40) : (0 to 50). 106 12. A recording nedlum
as clainmed in any one of clainms 6-11 further conprising a bl ocked

i socyanate in the Pg&écm%fmeglﬁxed&ﬁ@% A0 R 4 A% 164 & "RehdFb @AY One

of the preceding ciains wheréin said ink |ayer further conprises a

lubricating prepe WedgrtMatiiodReHY mbhoméyrse C@)]i NGB)NEE LARS ahiigred in
any one of claims 1-12 further conprising a Iubrlcatlng properties-

i nparting agenmddfdled mcticaeied d)etamE urintel if e nsromd (dle dsk(dmyer..

15. A recording nediumas clained in Caim14, further conprising an
adhesion- pr onottiongoagent (20yamo 8 or posied het wer) t:he(GsuastStat)e, and t he
'Wlﬂbrlcatlng properties-inparting agent |ayer.- 16. A recordi ng nedium as
ctainmed in anyr&m@emtmﬂeﬁyns 1-13 further conpr|5|ng an adhe5|on pronoting .
agent

11. A recording medium as claimed in any one of claims

6-10, wherein said copolymef is represented by the

formula:
'\'.i.
o
51' P §4 \ g
. I X . '

—— CH,-C CH oy = C ot -C= ¢ -C
2~Cor 27C =g CH, o = CH, €% :
0-C=0 cN . 0-C=0 6 0-C=0  (III)

- | _R I
RZ o . 4 - ry .
| | CH, fd c&zv L5 fdz
CH . -~ CHU
_ : | _/O
o1: 4
L wherein each of the groups Rllrepresents-a hydrogen

atom or a methyl_group;_Rz_is a hydrogen atom, a
c,-C, straight or branched alkyl group, or a

hydroxyaikyligroup; R> and R* are each a

5 and R6 each

C2-C4
hydrogen atom or a methyl group; R
represents a hydrogen agom or Straight'or branched

C,-C, alkyl-grcup,_which is sﬁbs;ituted by a hydroxy

group and the weight'ratio of l:m:n:x: is (20 to 80) :

ecn i B o ,,-,('—_‘.

(10 to 50) : (1 to 40) : (0 to 50).

106



Iayer~|ﬁferposed between the substrate and the ink layer. 17. A recording
I n any one of the preceding clains further conprising a
B! Em! H[ﬂ pronoting agent |ayer overlaid on the ink layer. 18. A
as claimed in claim1l substantially as herei nbefore
descrlbed with reference to the Exanples. 107

12. A recording medium as claimed in any one of claims
6-11 further comprising a blocked isocyanate in the ink

layer.

(;

13. A recording medium as claimed in any one of the
preceding claims wherein said ink layer further

comprises a lubricating properties-imparting agent.

14. A recording medium as claimed in any one of claims
1-12 further comprising a lubricating properties- '
imparting agent layer interposed between the substrate

and the ink layer.

15. A recording medium as claimed in Claim 14, further
comprising an adhesion-promoting agent layer interposed
between the substrate and the lubricating

properties-imparting agent layer.

16. A recording medium as claimed in any one of claims
1-13 further comprising an adhesion-promoting agent

layer interposed between the substrate and the ink layer.

17. A recording medium as claimed in any one of the
preceding claims further comprising a thermosensitivity-

promoting agent layer overlaid on the ink layer.

18. A recording medium as claimed in claim 1

substantially as hereinbefore described with reference

o]

to the Examples.




