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HEAT-SUBLIMABLE INK RIBEON.

A heat-sublimable ink ribbon comprising a heat-resistant
base sheet and a heat-sublimable ink formed on the base
shest surface. The ink comprises a sublimable ink, a binder,
and 30 to 200 parts by weight, per 100 parts by weight of the
sum of the dye and the binder, of solvent-insoluble particles
with high therma! conductivity uniformly dispersed in the
binder and dye. The use of this ribbon enables the dye to be
transferred through sublimation effectively by slight heat and
prevents welding between the ribbon and print paper by heat.

Croydon Printing Company Ltd
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DESCRIPTION 0124616

TECHNICAL FIELD

The present inventioh reiates to a aje caﬁrier
ink ribbon for a eublimation transfer tfpe hard copy,
which is used to make a color pietere imaée Qh e.ériﬁtﬁng
paper by thermally Lransfe*rlng the dye selectlvely from

the carrier ink ribbon to the prlntlng paper.

BACKGROUND ART

A color copying method has htheItO neenv
proposed that a dye carrier 1nk rlbbon in wh1ch an lhk
formed by dlSSOlVlng and dlsper51ng a subllnable dye
into resin and solvent is coated on a thln heat re51stlng
sheet such as paper or the 1lke lsvused and“whlch is heated
from its back side by a thermai érinf head ;5 tﬁereby
sublimete only the dye contained ip the ink; so that the
dye is transferred on a printing paper eeated on its
surface with a resin of excellent dye.absorbing property
such as polyester resin to ferm e color pieturebimage.

The dye carrier ink ribbon used in this color
copying method was requested fo be capable of efficiently
sublimating the dye on the printing paper so thaﬁ the
coloring concentration of picture image is increased to
obtain a clear picture image of high confrast and that

heat energy applied to the thermal print head of printer
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is reduced to decrease power consumption and the burden

vt uw

of thermal print head, the life of thermal print head
being lengthened.

Moreover, the dye carrier ink ribbon used in
this color copying method is reguested to be capable of
efficiently sublimating the dye and to be prevented from
being melt bonded by heat on a coating composition coated
on the printing paper.

Generally in such color copying method, since
the dye contained in the dye carrier ink ribbon is
instantaneously sublimated by the thermal print head heated
at a high temperature of 200°C or above and transferred
on the printing paper which contacts with the dye carrier
ink ribbon, a melt bonding phenomenon easily occurs in
which the binder resin and dve contained in the ink and
the coating composition coated on the printing paper
are melted by heat and adhered to each other. When the
above melt bonding dccurs, the ink ribbon becomes difficult
to be released from the printing paper. Particularly
in the portion having high color concentration, the base
material is damaged. 1In addition, the melting phenomenon
occurs part by pérf, aﬁa particularly in .the intermediate
gradation of the picture image, such melt bonding
phenomenon appears as roughness of picture image. 1In the
case of mixed colors, particularly the concentration of
only the portion in which the melted portions are super-
posed on each other is increased to thereby lower picture
quality. As a result, the clear intermediate gradation
of the picture could not be obtained. To solve these

problems, it has been proposed that the resin itself
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contalned in the ink is substituted with a res:.roq:Qq,e-' 6
enoughly high heat resisting property or ;hat the resin
is cured by curing agent or like means to increase the
heat resisting property and the heat resisting property
of the printing paper coating composition is similarly
increased whereby to prevent the resins from being melted
with each other. However, with the above methods, the
resin and dye in the above intermediate.grédation can not
sufficiently be prevented from being melt bonded with each
other. While, it is general that as the heaf resiéting
pfoperty of resin is increased, the’fééin C§Vering the
dve is difficult to be softened by heat geheratedifrOm
the thermal print head upon printing and then:prdbébility
of the occurrence of thé melt bonding phénomenon is
reduced, héwe&er the amount of dYe transferred on the
printing paper is decreased and‘thﬁs the éoloring concen-

tration is apt to be lowered.

DISCLOSURE OF INVENTION

The present invention relétés to a dye'cafiiér"
ink ribbon for a sublimation transfer type hard copy
formed of a base sheet having heat resiéting propértj and
an ink containing sublimable dyé formed on the surface of
the base sheet. The ink is formed of a sublimable dye,
a binder and 30 to 200 parts by weight of powdef of high
thermal conductivity insoluble to a solvent uniformly
dispersed into totally 100 parts by weightiofnthe'sub—
limable dye and the binder. According to the pfeséht
invention, the sublimable dye can efficiently be sublimated

and transferred on the printing paper by heat and the



w

10

15

20

25

30

>
a229 288 L] »2 v @

-4 - 0124616

melt bonding between the dye carrier ink ribbon and the

rintin aper is avoided.
P P

BEST MODE FOR CARRYING OUT THE INVENTION

An ink used in a color copying method of sub-
limation transfer type is générally prepared by mixing a
sublimable dye and a binder resin containg in a curable
resin and a solvent added with small amount of a dispersion
agent and a lubricant. If necessary, for the purpose of
improving the printing property and of adjusting viscosity,
about 10 parts by weight of inorganic fine particle is
sometimes added to the ink binder.

The present inventor has found out that the dye
carrier ink ribbon formed by coating on a base sheet baving
heat‘resisting property such as a paper or,the like an
ink in which as much as 30 to 200 parts by weight of
inorganic powder having excellent thermal conductivity,
and insoluble to a solvent of the ink are dispersed for
100 parts by weight éf the sublimable dye and»the binder
is considerably effective for particularly the color copying
method.. The experimental results proving such eifect will

be described hereinafter.

s

First, an ink Wa§ formed with a mixing 4 parts
by weight of SUMIKAPLAST BLUE S35 (manufactured by Sumitomo
Chemical Co., Ltd.) as a sublimable dye, 6 parts by weight
of acetate cellulose (manufactured by Daicel Ltd.) as a
binder and 90 parts by weight of methyl ethyl ketone as
a solvent. BAnd, experiments 1 to 8 were carried out in

which silica (AEROSIL R972, manufactured by Nippon Rerosil

Co., Ltd.) was mixed into the above ink with various mixing
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ratios within the upper limit of 250 parts by weight
relative to totally 100 parts by weight of the sublimable
dye and the binder. 1In the respective experiments, the:
mixed compositions were dispersed by a ball mill for

one day and coated on a condenser paper of 25 p thickness
to have a coating amount of 3 g/m2 after being dried thus
dye carrier ink ribbons being formed. After the ink sur-
.face of the dye carrier ink ribbon was made in contact
with thé surface treated printing paper in which the
surface is coated by polyester resin, the dye carrier ink
ribbon was heated at its back side by controlling the
current of the thermal print head to gradualiy lower the
temperature from 300°C at maximum so that the sublimated
amount of dye was changed and at the same time, the
printing paper and the dye carrier ink ribbon were moved
to thereby form a gradation picture image. Then, the
melt bonded condition between the ink robbon:and the -
printing paper and the finished condition of the inter-' -
mediate gradation after the printing were observed. Also;
the coloring concentration of cyan at the highest
concentration portion of the gradation picture image
formed on the printing paper was measured by a Macbeth
reflection density meter. The experimental results of
experiment 1 in which silica concentration was taken as -
0 parts by weight (hereinafter simply described as "silica
concentration 0 parts by weight") relative to iOO parts
by weight of sublimable dye and acetate cellulose binder,
of the experimen£ 2 in which the silica concentration |
was taken as 20 parts by weight,'of'the experiment 3 in’

which the silica concentration was taken as’ 30 parts by
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weight, of the experiment 4 in which the silica concentra-
tion was taken as 50 parts by weight, of the experiment 5
in which the silica concentration was taken as 100 parts
by weight, of the experiment 6 in which the silica
concentration was taken as 150 parts by weicht agd of the
experima&t 7 in which the silica concentration was taken
as 200 parts by weight and of the experiment 8 in which

the silica concentration was taken as 250 parts by weight

will hereinafter be described with reference to a table 1

-

"In the experiment~l in which the silica concen-
tration was selected to be 0 parts by weight, the dyve
carriexr ink ribbon and the printing paper after printing
were completely melt bonded with each other (hereinafter,
simply described as "melt bonding®). The melt bonding
and roughened finish were freguently found out in the
finished intermediate gradation of the coloring concen-
tration. aAnd, it was impossible to measure the cyan
coloring concentration (hereinafter, simply described as
coloring concentration) of the highest concentration
portion of the gradation picture image formed on the
printing paper;

In the experiment~2 in which the silica concen-—
tration was selected to be 20 parts by weight, the
gradation picture image was melt bonded at its high

concentration portion, the finished intermediate gradation

was freguently roughened and the coloring concentration was

1.31.
In the experiment-3 in which the silica concen-
tration was selected to be 30 parts by weight, no melt

bonding occurred, the finished intermediate ~radation was

r

LR Y
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satisfactory and the coloring concentration was-1.65. -
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TABLE-1
silica
concen- . . _ = e
5 experiment tration coloring . flnlSh?d melt
No ( + concen- intermediate bondi
. parts ; . onding
by tration gradation
weight)
un- -frequently. . | com-
experiment-1 0 measur- melt bonded pletely
able and roughened ! melt .. |-
frequently ibonded
i melt
' ' { bonded "+
experiment-2 20 1.31 freguently iat high
roughened | concen-—
! tration
%pértionfi x
o o T ot melt
ls experiment-3 30 1.65 §atlsfac?9§y ;?bonded,
experiment-4 50 1.72 satisfactory gggdgglt’*
experiment-5 100 1.68 satisfactory- *ﬁgzdgglti"
20 | experiment-6 150 1.65 satisfactory.,.gggdgg;t
experiment-7 200 1.57 satisfactory gg;dzslt
powders [ e
experiment-8 250 1.03 partially gg;dgglt
came off : o
25

Nt

In the experiment-4 in which the silica concen-
tration was selected to be 50 parts by weight, no melt
bonding occurred, the finished intermediate gradation was

30 satisfactory and the coloring concentration was 1.72.
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'In the experiment-5 in which the silica concen-
tration was selected to be 100 parts by weight, no melt

bonding occurred, the finished intermediate gradation

.was satisfactory and the coloring concentration was 1.68.

In the experiment-6 in which the silica concen-
tration was selected to be 150 parts by weight, no melt
bonding occﬁrred, the finished intermediate gradation was
satisfactory and fhércoloring concentration was 1.65.

In the experiment—-7 in which the silica concen-
tration was selected to be 200 parts by weight, no melt
bonding éccurred, the finished intermediate gradation was
satisfactory and the coloring concentration was 1.57.

In the experiment-8 in which the silica concen-
tratibn was selected to be 250 parts by weight, although
no melt bonding occurred, the finished intermediate
gradation was poor, powders partially came off and the
coloring concentration was 1.03.

Further, experiments-9 to -14 in which the mixed
particle was not limited tc silica but heat conductive
powder particles were added were carried out by the present
inventor. These experiments were carried out as follows.

50 parts by weight of various powder particles
having excellent heat conductivity were added to 100 parts
by weight of solid component of the ink formed with a
mixing ratio of 13 parts by weight of a sublimable dye,
KAYASET RED 126 (manufactured by Nippon Kayaku Co., Ltd.),
10 parts by weight of ethyl cellulose, 10 parts by weight
of melamine resin, 0.2 parts by weight of paratoluen
sulfonic acid and 133 parts by weight of methyl ethyl

ketone. This product was dispersed for 5 hours by a sand
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mill treatment and thus an ink was formed. This ink was

srve

then coated on a rice paper of area weight of.ZO g/mz‘so
as to have a coating weight of 3 g/m2 aftervbeing dried
- and thereafter heated fof 3 miﬁutes at 80°C and for |
one hour at 100°C to harden the blnaer resin thus a dye__
carrier ink ribbon was formed. And, the exnerlments S
to -14 in which the powder particle'ofrexcellent heat
conductivity to be added was changed and‘the mixing ratio
thereof was changed were carried out and thé experimehééi
tesults indicated on table 2 were.obtained.. The same terﬁs
as those on the table l were used for the coloring concen-
tratlon,‘the fln;sheé intermediate graaatlon and the
melt bonding.

In the experiment-9in which no powder particle
was added at all, the’ﬁigh céﬁcéhtration poftioﬁ was
melt bonded, the finished ihterﬁédiateigradaﬁion Wés.

roughened and the coloring concentration was 1.30.

TABLE-2

experi- added powder coloring finished melt
ment particle & its concen-— intermediate bondin.
No. mixed ratio tration gradation J g
melt
. | bonded
experi- freguently at high
ment-9 pone o 1.30 roughened concen-
b tration
, i portion
! | ; S
| : i : '
1 - . i
P experi~- smllc : ; not melt
! R :
ment-10 | powds a\\ lOO% 1.55 { satisfactory. bonded
Sy
! experi- :iiégiv 70% 1.68 |satisfactory | POt melt
ment-11 - : sa ¥ | bonded
carbon - 303 :
powder ' o
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Cont'd
experi--i added powder coloring{ finished 2 meli
ment ' particle & its concen- | intermediate!! bondi
No. : mixed ratio ~ tration i gradation % g
silica ; ! i
! powder 70% 3 i
i:iifi;% | 1.73 4 satisfactory ! gotdmglt
i aluminium 30%% ' once
powder :

1
experi- | silicone ! . not melt
ment-13 i carbide 100% 1.70 satisfactory | . ded

i

siiees sox
ezpifi; 1.56 satisfactory ;otdmzlt
men calcium once
50%
carbonate
1

In the experiment-10 in which 50 parts by weight
of silica powder was only added, no melt bonding occurred, -
the intermediate gradation was finished satisfactorily

-

and the coloring concentration was 1.55.

In the experiment-1ll in which 50 parts by weight
of mixture of 70% of silica powder and 30% of carbon
powder was added, no melt bonding occurred, the inter-
mediate gradation was finished satisfactorily and the
coloring concentration was.l.68.

In the experiment—-12 in which 50 parts by weight
of mixture of 70% of silica powder and 30% of aluminium
powder was added, no melt bonding occurred, the inter-
mediate gradation was finished satisfactorily and the
coloring concentration was 1.73.

In the experiment-13 in which only 50 parts by

weight of silicone carbide powder was added, no melt bonding
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occurred, the intermediate gradation was finished satis-
factorily and the coloring concentration Wasvi;70.

In the experiment-14 in which totaiiydddwpartexb
by weight of silica powder and calcium carbonate with a
mixed ratio of 50% and 50% was added, no melt bdﬁdiﬁg‘
occurred, the intermediate gradation was rlnlshed satls—
factorily and the coloring concentration was l 56

Heat generated by the thermal prlnt head 1s'
conducted through the sheet having heat reSLSthg property,
which forms the base of the ink rlbbon;.to the 1nk layer g
to heat the dye to lts sublimation startlng temperature.bn
whereby a picture image is formed by subllmatlng and
transferring the dye from the ink ribbon to thé surface
of the printing paper. 1In this case, £hé“hea£'geﬁé£$téd"
by the thermal print head must instantaneohsly be ¢bnau2£éd
to the ink layer effectiyeiy From these erperimente} |
it was understood that when the thermal conductive powder’
particles were dispersed with hlgh concentratlon in ther:
ink, the heat conducted through the heat resisting sheet
was effectlvely conducted 1nto the ink to rapldly start -
the sublimation of the sublimable dye contained in'the‘
ink. The effect of the present invention can not be
achieved by oniy increasing the thernalbconductivity ofh
the ink ribbon. For exaﬁple, Qhen a metal foil is used
oy metallization‘is carried out so as té"inéréésé"tﬁé
thermal conductivity of the heat re51st1ng property sheet
the heat of the thermal prlnt head is lncrea51ngly
conducted in the lateral dlrectlon so that the ink is not

heated effectlvely thus the subllmatlon property of the

dye being lowered.' On the other ‘hand, the powder partlcles
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dispersed with high concentration in the ink of the present
invention partially contact with each other, in which
when the particle is dominantly heated, the dye dispersed

and adsorbed in the periphery of the particle can

- effectively be heated and sublimated. However, since the

thickness of the ink coating film and the contact area
are small, the conductions of heat in the lateral and
thickness directions were not so different from each

other so that the ink ribbon of excellent sublimation

property and of high resolution could be obtained. The -

-

present invention is more effective if the coating surface
of the ink ribbon according to the experimental example
of the present invention is made concave and convex in a

guite small area by highly packed powder particle with

the result that the surface area of the ribbon is increased.

"Accordingly, since a space in which the dve heated by the

conducted heat can be sublimaéed was increased,vthe
amount of dve transferred on the surface of the printing
paper was increaséd and thus the picture image of excel-
lent coloring property was obtained.

On the other hand, since the concave and convex
portions‘forméd on the surface of the ink ribbon ofvthe
present_expérimental examples lower the contact area with
the printing paper, there is then an effectAthat the ink
ribbon and the printing paper can be prevented from being
melt bonded by heat with each other. Particularlv, the
heat of the thermal print head was effectlvelv conducted
by the powder particle of excellent thermal conductivity
packed with high concentration into the ihk and the sub-

limation space was increased by the concave an” the
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convex portions forﬁed on the surface of;the ink ribbcn
to increase the sublimation efficlehcy sc tﬁar‘evea when
a heat resisting property resin of poor sﬁblimarloﬁ effi—
ciency for the prlor art ribbon was used, albicturerimage
of enoughly high coloring concentrarion could'be formed
on the printing paper. As a result; it was particularly
effective that the melt bonclng on Lhe hlgh concentratlon
portion of the formed plcture 1mage was removed and further
the minute melt bonding ln the 1ntermed1ate gradatlcn
area could be avoided wherebv a clear 1mage having no
scattered dye concentratlon could be formea over a“rahge
from the high concentraclon area Lhrouah the lntermedlace
gradation area to the low concearratlcn area.‘ From che
results of the experiments—l‘to —8 it cculd be ccnflrmed
that the above effect could be achﬁeved by dlsperSLng 1cto
totally 100 parts by Qeigﬁt or.the 1DL blncer contawnlng
the sublimable dye, 30 to 200, preferably 40 to lSO parts
by weight of powder partlcle of excellent thermal
conductivity insoluble to the solvent. When the addlng
amount is less than 30 parts'bybweight, the particles

do not contact with one another sufficiently and the
surface of the ink ribbon‘ls not formed to have quite
small concave and convex portions SO that the heat can

not be conducted effectively. Alsc; since the sublimation
space is small, the sublimation efficiency can not be
increased sufficiently. >In addition, the melt bonding
phenomenon between the ink ribboa and the ?rinting paper
is frequently caused and the melt.bonding occurred

particularly on the intermediate_gradaticn area can not

-3y

‘bé*EVOLdéﬁT““Wheﬁ“the“aﬁdrﬁg"amdunt“exceeds“200“parts by
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weight, the powder particle is transferred to the side
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of the printing §aper upon printing, and the dye concen-
tration is reduced too much and thus the coloring concen-
tration becomés insufficient. In this case, the diameter
of the powder particle is preferably selected to be less
than 100 u, more preferably in a range from 10 mu to 10 u.

In order to get a knowledge of necessary adding
ratio of the po&der particle, the following experiments-15
to -17 were carried out.

| Resin with a mixed ratio of 10 parts by weight
of ethyl cellulose, 10 parts by weight of rapid-curing
type melamine resin and 0.2 parts by weight of paratoluene
sulfonic acid was mixed with a sublimable dye PS Blue
RR (manufactured by Mitsui Toatsu Chemicals, Inc.) so
as to satisfy the mixing ratios of the binder to the
sublimazble dye being 3:1, 3:2 and 3:3. Then, the mixture
was diluted by methyl ethyl ketone to 10%.

Powder particles of excellent thermal conduc-
tivity in which silica powder (AEROSIL R972, manufactured
by Nippon Aerosil Co., Ltd.) and silicone. carbide powder
(manufactured by Fujimi Kenmazai Kogyo Kabushiki Kaisha)
were mixed to each other with a weight ratio of 3:2 were
added to 100 parts by weight of the ink containing the
binder and the dye, which then was dispersed for 15 hours
by an attrition mill, thus an ink was formed. The above
ink was coated on a condenser paper of area weight of
20 g/m2 in such a manner that the thickness of the ink
coating was changed so as to make the dyes in the constant
area substantially same between the ink ribbons containing

different amount of powder after being dried. Then ink
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ribbons were formed and heated at 80°C for 15 hours and
the resin was cured. After that, similarly to the experi-
ment-1, the prints were made on the printing paper by
using the ink ribbon, and the cyan concentrations of the
picture imaces at its highest concentration portion were
measured and compared. In thié case, the measured value
represents the cyan concentration measured by the Macbeth
reflection density meter.

The experiment—15, the eXpériment—lG and the‘
experiment—17 will be described with reference to a
table—-3.

In the experiment-15 in which the miging‘ratio
of the sublimable dyve and the résin #as selectea to Ee
1:3; when the ad&ing amount of the powder pértiélefrélative
to 100 parts by weight of the sublimable dye and the resin
was selected to be 0 parts by weight, the cyan concentra-
tion at the highest concentration portion was 0.98, when
it was selected to be 30 parts by weight, the cyan
concentration at the highest concentration poftion was
1.48 and when it was selected>to be,701parts by weight, .
the cyan concentration at the highest concentration
portion was 1.50.

In the experimentflG in which the mixing ratio
of the sublimable dye and the resin Was selected to be
2:3, when the adding amount of -the powder particle relative
to 100 parts by weight of the sublimable dye and the resin
was selected to be 0 parts by weight, the cyan concen-
tration at the highest concentration portion was 1.23,
when it w;s:seléctéd to be 36 parts by weight, the cyan

concentration at the highest concentration pqrtion was
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1.60 and when it was selected to be 70 parts by weight,

the cyan concentration at the highest concentration portion

was 1l.65.
TABLE-3
the adding ratio of
powder particle
experlméét {dye) : (resin) 0 parts |30 parts |70 parts
” by by by
weight weight weight
experiment-15 1:3 0.98 1.48 1.50
experiment-16 2 : 3 1.23 1.60 1.65
experiment-17 3 3 1.35 1.72 1.76

.
g0
.

In the experimené;l7 in which the mixing ratio
of the sublimable dye and the resin was selected to be
3:3, when the adding amountrof the powder particle relative
to 100 parts by weight of the sublimable dye and the
resin was selected to be 0 parts by weight, the cyan
concentration at the highest concentration portion was
1.35, when it was selected to be 30 parts by weight, the
cyan concentration at the highest concentration portion
was 1.72 and when it was selected to be 70 parts by weight,
the cyan concentration at the highest concentration portion
was 1.76.

'From the above three experiments, it was
understood that regardless of the mixing ratio of the
sublimable dye and the resin, if about 30 parts by weight
of powder particle of excellent thermal conductivity was

mixed into lOObparts by weight of sublimable dye and resin,
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the satisfactory coloring concentratiocn of the picture
image could be obtained.

As will be elea: from the various‘exéeriﬁentel
results as described above, aceording‘to the dye cerfier
ink ribbon formed by coating on thebsurfece of ‘the bese
sheet having heat resisting Droperty the 1nk in Wthh 30
to 200 parts by weight of partlcle of hlgh thermal
conductivity and lnsoluble to the solvent were dispersed
into totally 100 parts by weight of the ink formed of
tﬁe sublimable dye and the binder, particularly the
sublimable dye can efficiently be sublimated and trans-
ferred on the printing paper by a small amount of heat

and it is possible to prevent the ink ribbon and the

printing paper from being melt bonded with each other by

heat. The powder particle of excellent thermal conductivity

and insoluble fo the solvent which is used in the present
invention is not limited to inorganic powder particle
such as titanium oxide, zinc oxide, calcium carbonate,
barium sulfate, aluminium oxide, silica, clay, magnesium
oxide, tin oxide, silicone carbide, beryllia,vglass

powder and the like but may be metal powder such as iron

powder, copper powder, aluminium powder and the like and

carbide such as graphite, carbon and the like. Since these

powder particles have high thermal conductivity as compared

with the heat resisting plastic sheet or paper which
becones the base material of the ink ribbon, and the
resin contained as the binder, the heat conducted from
the thermal print head can effectively be conducted intd

the ink. In general if mainly inexpensive inorganic
GOLOCATL & LGN Eo o, FA T SN £ R0 T SR AR LY TS Tl SRR
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powder particle such as calc1um carnonate, clay, silica or
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the like, if necessary, metal powder such as iron powder,
aluminium powder and the like and carbon are mixed into
the ink, the effect of the present invention becomes
greater. In addition, short fibre-like and phosphor
piece-like powders may be added to the ink with a small

amount which does not lower the printing property.

1
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CLAIMS
1. A dye carrier ihk ribbon»fdr a sublimation
transfer type hard copy comprising a basemsheet having
heat resisting property and é £hermally sublimable ink
formed on the surface of said base-sheet{ char;cterized
in thaﬁ said dye carrier inkjis>madeiof a.sugliméble dye,
a binder and 30 to 200 pa;ts by weight of.pdwder pafﬁicle
of high therﬁal conductivity and insoluble to solvent
dispersed into totally 100 parts by weight of said sub-

limable dye and said binder.

2. A dye carrier ink ribbon used for a sublimation
transfer type hard copy in which under the condiiién that
an ink ribbon for supporting a sublimable dye and a
printing paper in contact with each other, a picture image
is formed on the surface of said printing paper by
selectively heating said sublimable dye contained in said
ink ribbon, comprising a base sheet having heat resisting
property and an ink formed on the sufface of saidAbase
sheet, characterized in that said dye carrier ink is made
of a sublimable dye, a binder and 30 to 200 parts by
weight of powder particle of high thermal conductivity

and insoluble to solvent dispersed into totally 100 parts

by weight of said sublimable dye and said binder.

3. A dye carrier ink ribbon according to claim 1

or 2, characterized in that the adding amount of said

powder particle is selected in a range from 40 to 150

parts by weight.
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4, A dye carrier ink ribbon according to claim 1,

2 or 3, characterized in that said powder particle is
selected from titanium oxide, zinc oxide, calcium carbonate,
barium sulfate, aluminium oxide, clay, silica, magneéium
oxide, tin oxide, silicone carbide, beryllia, glass powder,

metal particle, graphite and carbon.
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