
J  
~ "   '  MM  II  II  II  MM  I  Mill  II  I  Mi l l   II 
European  Patent  Office  _  o  «i  ri  «i  n  » 

*  ,  .  t  ©  Publication  number:  0  3 1 9   3 3 1   B 1  
Office  europeen  des  brevets 

E U R O P E A N   PATENT  S P E C I F I C A T I O N  

©  Date  of  publication  of  patent  specification:  11.05.94  ©  Int.  CI.5:  B41  M  5 / 2 6  

©  Application  number:  88311469.6 

@  Date  of  filing:  02.12.88 

©  A  dye-transfer-type  thermal  printing  sheet. 

®  Priority:  02.12.87  JP  304803/87  ©  Proprietor:  MATSUSHITA  ELECTRIC  INDUSTRI- 
02.12.87  JP  304808/87  AL  CO.,  LTD. 
31.05.88  JP  133270/88  1006,  Oaza  Kadoma 

Kadoma-shl,  Osaka-fu,  571  (JP) 
@  Date  of  publication  of  application: 

07.06.89  Bulletin  89/23  @  Inventor:  Kawakaml,  Tetsujl 
5-  8-101,  Myokenzaka 

©  Publication  of  the  grant  of  the  patent:  Katano-shl  Osaka(JP) 
11.05.94  Bulletin  94/19  Inventor:  Matsuda,  Hlromu 

6-  6-402,  Myokenzaka 
©  Designated  Contracting  States:  Katano-shl  Osaka(JP) 

DE  FR  GB  Inventor:  Yubakaml,  Kellchl 
4-33-14,  Fujlshlrodal 

©  References  cited:  Sulta-shl  Osaka(JP) 
EP-A-  0  227  092  Inventor:  Imal,  Aklhlro 
EP-A-  0  260  347  136-27,  Takayama-cho 
WO-A-86/05197  Ikoma-shl  Nara-ken(JP) 
WO-A-86/07311  Inventor:  Taguchl,  Nobuyoshl 
US-A-  4  617  224  3-5-5,  Shikanodai  Hlgashl 

Ikoma-shl  Nara-ken(JP) 
PATENT  ABSTRACTS  OF  JAPAN  vol.  10,  no. 
25  (M-450)(2082)  31  January  1986,  JP-A-60 
183196  (FUJITSU  K.K.)  18  September  1985  ©  Representative:  Myerscough,  Philip  Boyd  et  al 

J.A.KEMP  &  CO. 
PATENT  ABSTRACTS  OF  JAPAN  vol.  11,  no.  14,  South  Square 
166  (M-593)(2613)  28  May  1987,  JP-A-61  Gray's  Inn 
295089  (CANON  INC)  25  December  1986  London  WC1R  5LX  (GB) 

00 

00 
00 
o> 

00 
Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person 
may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition 
shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 
has  been  paid  (Art.  99(1)  European  patent  convention). 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.09/3.3.3) 



EP  0  319  331  B1 

Description 

This  invention  relates  to  a  dye-transfer-type  thermal  printing  sheet  that  is  used  for  recording  by  means 
of  thermal  transfer.  More  particularly,  it  relates  to  a  transfer-type  thermal  printing  sheet  that  is  effective 

5  when  the  dye  used  is  likely  to  sublimate.  This  printing  sheet  can  be  used  for  high-speed  printing  by 
electronic  devices  with  heads  through  which  current  flows,  laser  elements,  or  the  like. 

Dye-transfer-type  printing  sheets  comprise  a  substrate  and  a  colored  layer.  In  the  thermal  recording 
method  that  uses  these  dye-transfer-type  printing  sheets,  some  of  the  sublimated  dye  that  is  contained  in 
the  colored  layer  is  transferred  to  an  image-receiving  sheet  such  as  a  recording  paper,  resulting  in  an 

io  image  on  the  image-receiving  sheet.  The  colored  layer  is  usually  composed  of  a  dye  that  is  likely  to 
sublimate  and  a  bonding  material  that  binds  this  colored  layer  on  the  top  of  the  substrate. 

The  dye-transfer-type  printing  sheet  composed  of  a  substrate  and  a  colored  layer  contains  non-volatile 
granules,  surfactants  with  aliphatic  groups,  silicones,  or  fluorides  so  as  to  prevent  the  sticking  together  of 
the  colored  layer  and  the  image-receiving  sheet  and  also  the  transfer  by  pressure  of  the  dye  from  the 

75  colored  layer  to  the  image-receiving  sheet,  both  of  which  phenomena  are  causes  of  deterioration  of  the 
image  quality.  This  kind  of  transfer  printing  sheet  has  the  following  problems: 

(1)  The  image-receiving  sheet  and  the  colored  layer  readily  stick  together  when  an  image  is  being 
recorded  on  the  image-receiving  sheet. 
(2)  When  separating  agents,  surfactants,  and  the  like  that  have  aliphatic  groups  or  silicones  are  contained 

20  in  the  colored  layer  in  order  to  help  to  prevent  the  sticking  together  of  the  colored  layer  and  the  image- 
receiving  sheet  at  the  time  of  the  recording  of  the  image  on  the  image-receiving  sheet  (see  EP-A- 
227092),  the  separating  agents  and  surfactants  that  have  aliphatic  groups  or  silicones  gradually  leave  the 
surface  of  the  colored  layer  with  the  passage  of  time.  Because  the  dye  is  soluble  to  some  extent  in  the 
aliphatic  compounds  or  the  silicone  oils,  the  dye  that  has  dissolved  in  the  separating  agents  or  the 

25  surfactants  with  the  aliphatic  groups  or  silicones  that  left  the  surface  of  the  colored  layer  condenses  there 
with  time,  and  changes  the  properties  of  the  sheet  in  conveyance  and  storage;  or  the  dye  spreads  from 
the  front  surface  of  the  printing  sheet  to  the  back  surface  thereof  while  the  printing  sheet  is  rolled  up;  or 
the  dye  is  transferred  to  the  image-receiving  sheet  even  when  there  is  no  signal  during  recording 
because  of  pressure  (namely,  pressure  transfer  of  the  dye  arises). 

30  (3)  In  order  to  prevent  the  sticking  together  of  the  colored  layer  and  the  image-receiving  sheet  during  the 
recording  of  an  image  on  the  image-receiving  sheet,  and  to  prevent  pressure  transfer  of  the  dye,  non- 
volatile  granules  are  mixed  in  large  numbers  into  the  colored  layer,  which  prevents  the  recording  density 
from  being  high  at  the  time  of  the  transfer  of  the  image  and  letters  to  the  image-receiving  sheet,  and 
prevents  the  image  and  letters  from  being  clear  and  distinct. 

35  (4)  Even  if  fluoride-type  surfactants  are  added  to  the  ink  with  which  the  colored  layer  is  formed  so  as  to 
contain  a  fluorine-containing  polymer  in  the  surface  area  of  the  colored  layer,  the  removal  of  the  image- 
receiving  sheet  from  the  colored  layer  will  be  unsatisfactory  when  the  image-receiving  sheet  does  not  act 
as  a  remover. 
(5)  The  method  of  incorporating  a  fluorine-containing  polymer  into  the  surface  area  of  the  colored  layer 

40  by  means  of  PVD  and  plasma  polymerization  makes  it  more  complicated  to  manufacture  the  printing 
sheet. 
According  to  the  invention  there  is  provided  a  dye-transfer-type  thermal  printing  sheet  which  comprises 

a  substrate  and  a  colored  layer  disposed  on  the  substrate,  the  colored  layer  comprising  a  dye,  a  binding 
material  and  a  combination  of  wax  and  one  or  more  fatty  acid  amides,  wherein  the  heat  deformation 

45  temperature  of  the  entire  colored  layer  is  in  the  range  of  60  to  120  °  C. 
In  a  preferred  embodiment,  the  fatty  acid  amide  is  at  least  one  selected  from  oleamide,  stearamide,  cis- 

13-docosenoamide  (erucamide),  lauramide,  oxystearamide,  and  n-oleylpalmitamide. 
In  a  preferred  embodiment,  the  wax  is  at  least  one  selected  from  the  group  consisting  of  paraffin  wax, 

microcrystalline  wax,  and  oxidized  wax.  The  wax  and  the  fatty  acid  amides,  respectively,  are  contained  in 
50  said  colored  layer  in  the  proportion  of  1  to  10%  by  weight. 

The  colored  layer  contains  a  resin  with  a  glass  transition  temperature  of  65  °C  or  more  as  a  binding 
material.  The  binding  material  that  constitutes  said  colored  layer  is  a  product  derived  from  the  reaction  of 
cross-linking  agents  with  resins  with  a  glass  transition  temperature  of  65  °  C  or  more. 

In  a  preferred  embodiment,  an  adhesive  layer  is  disposed  between  said  substrate  and  said  colored 
55  layer,  said  adhesive  layer  containing  an  adhesive  resin  and  dye.  The  dye  that  is  contained  in  said  adhesive 

layer  can  be  the  same  as  the  dye  in  the  colored  layer.  Preferably  the  percentage  of  the  dye  that  is 
contained  in  said  adhesive  layer  is  at  least  one  half  of  that  of  dye  included  in  said  colored  layer.  An 
adhesive  resin  that  constitutes  said  adhesive  layer  is  at  least  one  selected  from  saturated  polyester  resin, 
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polyurethane  resin,  and  acrylic  resin. 
Thus,  the  invention  described  herein  makes  possible  the  objectives  of  (1)  providing  a  dye-transfer-type 

thermal  printing  sheet  with  high  recording  density  at  the  time  of  the  recording  of  an  image  on  an  image- 
receiving  sheet;  (2)  providing  a  dye-transfer-type  thermal  printing  sheet,  the  properties  of  which  will 

5  deteriorate  only  slightly  in  conveyance  and  storage;  and  (3)  providing  a  dye-transfer-type  thermal  printing 
sheet  that  can  be  peeled  off  readily  from  the  image-receiving  sheet  once  recording  has  been  accomplished. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

io  This  invention  may  be  better  understood  and  its  numerous  objects  and  advantages  will  become 
apparent  to  those  skilled  in  the  art  by  reference  to  the  accompanying  drawings  as  follows: 

Figure  1  is  a  sectional  front  view  showing  a  dye-transfer-type  thermal  printing  sheet  of  this  invention  that 
has  a  substrate  and  a  colored  layer. 
Figure  2  is  of  a  graph  showing  the  relationship  between  the  percentage  of  dye  in  the  colored  layer  and 

is  the  heat  deformation  temperature  of  the  entire  colored  layer. 
Figure  3  is  of  a  graph  showing  the  relationship  between  the  heat  deformation  temperature  of  a  binding 
resin  that  constitutes  the  colored  layer  and  the  heat  deformation  temperature  of  the  entire  colored  layer. 
Figure  4  is  of  a  graph  showing  the  relationship  between  the  heat  deformation  temperature  of  the  entire 
colored  layer  and  the  recording  density. 

20  Figure  5  is  of  a  graph  showing  the  results  of  a  tensile  test  in  which  the  heat  deformation  temperature  of 
the  entire  colored  layer  was  measured  with  a  steady  rate  of  temperature  increase  under  a  constant  load 
by  the  use  of  a  thermo-mechanical  tester. 
Figure  6  is  of  a  graph  showing  the  results  of  a  needle-penetration  test  in  which  the  heat  deformation 
temperature  of  the  entire  colored  layer  was  measured  under  a  constant  load  by  the  use  of  the  thermo- 

25  mechanical  tester. 
Figure  7  is  a  sectional  front  view  showing  another  dye-transfer-type  thermal  printing  sheet  of  this 
invention. 
Figure  8  is  a  sectional  front  view  showing  an  image-receiving  sheet  used  in  this  invention. 

30  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

Figure  1  shows  a  dye-transfer-type  thermal  printing  sheet  11  of  this  invention,  which  comprises  a 
substrate  1  and  a  colored  layer  2.  There  are  no  particular  restrictions  concerning  the  substrate  1  ,  provided 
that  it  supports  the  colored  layer  2  that  contains  the  dye  to  be  transferred  from  the  colored  layer  2  to  an 

35  image-receiving  sheet  (not  shown).  For  example,  a  film  made  of  PET,  cellophane,  polyamide,  polyarylate,  or 
the  like  can  be  used  as  the  substrate  1.  Heat-resistance  and/or  smoothness  can  be  added  to  these 
materials.  Materials  that  have  conductivity  can  be  also  used  as  the  substrate  1  so  as  to  perform  current- 
heating  recording  and  induction  heating  recording. 

The  colored  layer  2  is  composed  of,  at  least,  dye,  a  binding  material,  fatty  acid  amides,  and  wax  and 
40  has  a  heat  deformation  temperature  of  60  to  120°C.  The  image  quality  becomes  rough  and/or  the  recording 

sensitivity  is  lowered  if  the  dye  has  condensed,  has  crystallized,  or  the  like,  so  the  dye  must  be  soluble  in 
the  binding  material.  The  dye  should  be  a  dye  that  confers  color  and/or  a  color  former. 

The  lower  the  glass  transition  temperature  of  the  binding  material  of  the  colored  layer,  the  higher  the 
recording  density  at  the  time  of  the  recording  of  the  image  on  the  image-receiving  sheet.  However,  because 

45  the  colored  layer  is  readily  deformed  or  melted  with  the  application  of  heat,  it  can  readily  adhere  to  the 
image-receiving  sheet.  In  order  to  prevent  such  adhesion,  generally,  surfactants  and  separating  agents  that 
have  aliphatic  groups  or  silicones  are  added  to  the  colored  layer.  These  surfactants  and  separating  agents 
have  a  low  molecular  weight,  so  they  move  to  the  surface  of  the  colored  layer  with  the  passage  of  time  to 
thereby  prevent  adhesion  by  the  incompatibility  or  non-adhesion  of  the  long-chain  aliphatic  segment  or  the 

50  dimethylsiloxane  segment.  However,  because  the  long-chain  aliphatic  segments  and  the  dimethylsiloxane 
segments  themselves  dissolve  the  dye  thereinto,  the  properties  of  the  printing  sheet  can  change  during 
commercial  use  such  as  transport  and  storage;  the  dye  may  spread  from  the  front  surface  of  the  printing 
sheet  to  the  back  surface  thereof  when  the  printing  sheet  is  wrapped;  or  pressure  transfer  may  occur.  When 
polymers  that  contain  fluorine  are  present  in  the  surface  area  of  the  colored  layer,  the  above  problems  do 

55  not  arise,  because  the  fluoroalkyl  group  of  the  polymers  that  contain  fluorine  does  not  dissolve  the  dye. 
Because  the  intermolecular  energy  of  the  fluoroalkyl  group  is  small,  which  makes  the  surface  energy  small, 
there  is  incompatibility  and  non-adhesion  between  the  fluoroalkyl  group  and  the  resin  that  forms  the  image- 
receiving  sheet,  so  that  the  removability  of  the  image-receiving  sheet  from  the  printing  sheet  after  recording 
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is  finished  is  improved.  However,  the  removability  of  an  image-receiving  sheet  with  good  durability  of  the 
recorded  image  from  the  printing  sheet  is  still  inferior;  the  reason  is  that  an  image-receiving  sheet  with  good 
durability  has  a  coloration  layer  that  does  not  contain  substances  that  have  parting  properties  such  as  those 
of  silicone  oil  or  silicone  surfactants. 

5  Moreover,  when  a  wax  that  has  some  incompatibility  with  the  resins  that  are  used  to  form  the  coloration 
layer  of  the  image-receiving  sheet  is  used  as  a  component  of  the  colored  layer  of  the  printing  sheet,  it  gives 
rise  to  the  problems  of  maldistribution  in  the  colored  layer  that  is  obtained,  so  that  the  passage  of  the 
printing  sheet  at  the  time  of  recording  is  poor,  and  dye  transfer  from  the  front  surfaces  of  the  printing  sheet 
to  the  back  surface  thereof  when  the  printing  sheet  is  stored  in  a  rolled-up  state  occurs.  Moreover,  the 

io  removability  of  the  image-receiving  sheet  from  the  printing  sheet  is  not  improved. 
However,  the  colored  layer  of  the  dye-transfer-type  thermal  printing  sheet  of  this  invention  contains,  in 

addition  to  a  dye  and  a  binding  material,  wax  and  fatty  acid  amides  that  make  the  wax  compatible  with 
thermoplastic  resins.  Thus,  it  is  possible  to  suppress  the  movement  of  the  wax  to  the  surface  of  the  colored 
layer,  which  solves  the  problems  mentioned  above.  Moreover,  it  is  possible  to  achieve  satisfactory  removal 

is  of  image-receiving  sheets  that  could  not  be  used  up  until  now  because  the  removability  of  these  image- 
receiving  sheets  from  the  printing  sheet  was  unsatisfactory.  These  image-receiving  sheets  are  sheets  that 
have  a  coloration  layer  on  which  an  image  with  good  durability  is  recorded  because  the  coloration  layer 
does  not  contain  substances  with  parting  properties  such  as  silicone  oil  or  silicone  surfactants. 

The  wax  incorporated  into  the  colored  layer  2  is  not  limited  to  any  particular  wax,  but  can  be  paraffin 
20  wax,  microcrystalline  wax,  oxidized  wax,  polyethylene  wax,  polypropylene  wax,  polystyrene  wax,  and  other 

kinds  of  vinyl  compounds  with  a  low  degree  of  polymerization.  From  the  point  of  view  of  removability, 
paraffin  wax,  microcrystalline  wax,  and  oxidized  wax  are  preferable.  If  the  proportion  of  wax  to  the  entire 
colored  layer  is  very  large,  the  compatibility  of  the  wax  with  the  binding  resin  is  lowered,  and  so  the  amount 
of  wax  that  should  be  incorporated  into  the  colored  layer  is  from  1  to  10%  by  weight. 

25  As  fatty  acid  amides,  monoamides  such  as  stearamide,  oleamide,  cis-1  3-docosenoamide,  lauramide, 
palmitamide,  behenamide,  ricinolamide,  oxystearamide,  methylolstearamide,  methylolbehenamide  and/or 
bisamides  such  as  methylenebisstearamide,  ethylenebisstearamide,  ethylenebisoleamide,  and 
ethylenebislauramide  can  be  used.  If  the  solubility  of  the  ink  in  solvents  is  considered  when  the  ink  is  being 
prepared  for  use  in  the  colored  layer,  oleamide,  stearamide,  cis-1  3-docosenoamide,  lauramide,  ox- 

30  ystearamide,  and  n-oleylpalmitamide  are  preferable.  If  the  amount  of  fatty  acid  amide  in  the  entire  colored 
layer  is  very  large,  the  stability  during  storage  of  the  printing  sheet  is  lowered.  From  the  point  of  view  of  the 
compatible  effect  of  the  wax  and  the  binding-resin  material,  the  amount  of  fatty  acid  amide  should  be  about 
one-half  to  two  times  that  of  wax,  and  it  is  preferable  that  the  amount  of  fatty  acid  amide  in  the  colored 
layer  be  1-10%  by  weight. 

35  The  heat  deformation  temperature  of  the  entire  colored  layer  should  be  60-1  20  °C.  For  example,  when 
the  colored  layer  consists  of  a  dye  and  a  binding  material,  the  heat  deformation  temperature  of  the  entire 
colored  layer  changes  with  changes  in  the  amount  of  dye  in  the  colored  layer  as  shown  in  Figure  2.  When 
the  proportion  of  dye  in  the  colored  layer  is  fixed,  the  heat  deformation  temperature  of  the  entire  colored 
layer  changes  depending  on  the  heat  deformation  temperature  or  on  the  glass  transition  temperature  of  the 

40  resin  that  is  used  as  the  binding  material  as  shown  in  Figure  3.  Even  when  wax  and  fatty  acid  amide  are 
present,  the  heat  deformation  temperature  of  the  entire  colored  layer  decreases  if  the  proportion  in  the 
colored  layer  are  large.  Moreover,  when  the  percentage  of  dye  in  the  colored  layer  and  the  kind  of  binding 
material  used  are  changed,  the  relationship  between  the  heat  deformation  temperature  of  the  entire  colored 
layer  and  the  recording  density  have  the  relationship  shown  in  Figure  4.  If  the  heat  deformation  temperature 

45  of  the  entire  colored  layer  is  120°C  or  less,  the  heat  at  the  time  of  recording  readily  softens  the  entire 
colored  layer,  and  the  movement  of  the  dye  to  the  front  surface  of  the  colored  layer  is  thereby  facilitated,  so 
that  the  dye  is  more  readily  transferred  from  the  colored  layer  to  the  image-receiving  sheet  by  sublimation, 
heat  diffusion,  and/or  the  like.  If  the  heat  deformation  temperature  of  the  entire  colored  layer  is  60  °C  or 
higher,  migration  of  dye  that  causes  transfer  to  the  image-receiving  sheet  surface  or  condensation  of  dye 

50  such  as  was  mentioned  above  does  not  occur,  because  the  ambient  temperature  during  transport  and 
storage  in  industrial  and  other  uses  is  generally  les  than  60  °  C. 

The  following  method  can  be  used  to  keep  the  heat  deformation  temperature  of  the  entire  colored  layer 
at  60  °  C  or  more. 

(1)  Resins  with  a  glass  transition  temperature  (ASTM  D1043)  of  65  °C  or  more  can  be  used  as  the 
55  binding  material.  However,  even  in  this  case,  if  the  dye  in  the  colored  layer  or  the  other  additives  in  the 

colored  layer  are  used  in  high  proportions,  the  heat  deformation  temperature  of  the  entire  colored  layer 
will  be  lower,  so  that  the  above-mentioned  use  of  such  a  resin  will  not  meet  the  requirement  of  the  heat 
deformation  temperature  of  the  entire  colored  layer  being  60  °  C  or  more.  As  resins  with  a  glass  transition 
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temperature  of  65  °C  or  more,  there  are,  for  example,  polystyrene,  acrylonitrile-styrene  copolymer  (AS 
resin),  ABS  resin,  methacrylic  resin,  butyral  resin,  polycarbonate  resin,  polyester  resin,  polyurethane 
resin,  chlorinated  polyethylene,  chlorinated  polypropylene,  and  polysulfone. 
(2)  A  cross-linking  agent  that  will  react  with  the  resin  to  be  used  as  the  binding  material  is  used  as  a 

5  component  of  the  binding  material  so  as  to  cross-link  to  the  said  resin: 
As  the  cross-linking  agent  to  be  used,  substances  with  carbon-carbon  double  bonds  and/or  epoxy 

groups,  alkyd  resins,  isocyanate,  amines,  and  the  like  can  be  listed.  With  their  use,  it  is  possible  to  attain 
a  heat  deformation  temperature  of  the  entire  colored  layer  of  60  °C  even  if  the  glass  transition 
temperature  of  the  resin  used  to  form  the  binding  material  is  less  than  65  °  C.  Of  course,  it  is  possible  to 

io  use  a  resin  with  a  glass  transition  temperature  of  65  °  C  or  more. 
Also,  it  is  possible  to  decrease  the  proportion  of  the  dye  in  the  colored  layer  in  order  to  keep  the  glass 

transition  temperature  of  the  entire  colored  layer  at  60  °  C  or  more.  However,  if  this  is  done,  the  resulting 
recording  density  is  insufficient,  so  this  method  is  not  practical. 

The  following  method  can  be  used  to  make  the  heat  deformation  temperature  of  the  entire  colored  layer 
15  120°Corless. 

(1)  To  make  the  percentage  of  dye  in  the  colored  layer  high: 
By  this  method,  when  the  heat  deformation  temperature  of  the  entire  colored  layer  is  made  120°C 

or  less,  it  is  necessary  to  have  a  high  proportion  of  dye  if  the  glass  transition  temperature  of  the  binding 
resin  is  extremely  high,  which  can  cause  problems  such  as  the  excessive  weakening  of  the  mechanical 

20  strength  of  the  colored  layer  itself,  so  care  is  needed. 
(2)  Addition  of  additives  with  relatively  small  molecular  weight  including  fatty  acid  amide  and  wax  to  the 
colored  layer  and/or  of  polymers  with  a  relatively  low  glass  transition  temperature  to  the  colored  layer: 

As  such  additives  and  polymers,  there  are  dispersants  and  plasticizers;  lubricants  to  lend  surface 
lubrication;  preventers  that  prevent  the  colored  layer  from  being  charged  with  static  electricity;  fatty  acid 

25  amides,  wax,  and  surfactants  for  improving  the  separation  of  the  image-receiving  sheet  from  the  colored 
layer  after  recording;  polymers  with  excellent  adhesion  to  the  substrate;  and  the  like. 
The  heat  deformation  temperature  of  the  entire  colored  layer  is  measured  with  a  steady  rate  of 

temperature  increase  in  a  tensile  test  under  a  constant  load  or  a  penetration  test  under  a  constant  load  by 
the  use  of  a  thermo-mechanical  tester,  and  defined  as  follows: 

30  (1)  With  tensile  test  under  a  constant  load: 
The  relationship  between  the  stretching  of  the  sample  sheet  and  the  passage  of  time  (or  the 

temperature)  is  as  shown  in  Figure  5.  The  heat  deformation  temperature  is  the  temperature  at  the 
intersection  of  the  extended  line  (line  A)  in  the  relatively  low  temperature  region  in  which  the  thermal 
expansion  coefficient  is  constant  and  the  extended  line  (line  B)  in  the  region  in  which  the  stretching  of 

35  the  sample  is  abruptly  increased.  The  measurement  conditions  are  as  follows: 
Sample  sheet:  A  coating  used  to  form  the  colored  layer  is  coated  onto  glass  or  the  like  and  dried, 

resulting  in  a  sample  film.  The  length  of  the  sample  film  in  the  direction  of  tension  is  30  ±  5  mm,  the 
width  thereof  is  5  ±  0.5  mm,  and  the  thickness  thereof  is  1.5  ±  0.5  urn.  The  load  for  tension  is  10  g.  The 
rate  of  temperature  increase  is  5  °  C/minute,  starting  at  room  temperature. 

40  (2)  With  test  of  insertion  of  a  needle  (With  penetration  test  under  a  constant  load): 
The  relationship  between  the  extent  to  which  a  needle  entered  the  sample  sheet  and  the  passage  of 

time  (or  the  temperature)  is  as  shown  in  Figure  6.  The  heat  deformation  temperature  is  the  temperature 
at  the  intersection  of  the  extended  line  (line  A)  in  the  relatively  low  temperature  region  in  which  the 
thermal  expansion  coefficient  is  constant  and  the  extended  line  (line  B)  in  the  region  in  which  the  extent 

45  to  which  the  needle  entered  the  sample  is  abruptly  increased.  The  measurement  conditions  are  as 
follows: 

Sample  sheet:  A  coating  used  to  form  the  colored  layer  is  coated  onto  glass  or  the  like  and  dried, 
giving  a  sample  film.  The  length  of  the  sample  film  is  5  mm  or  more;  the  width  thereof  is  5  mm  or  more; 
and  the  thickness  thereof  in  the  direction  of  compression  is  0.5  mm  or  more.  The  weight  of  compression 

50  is  10  g.  The  cross-sectional  diameter  of  the  tip  of  the  needle  used  in  this  test  is  0.5  mm.  The  rate  of 
temperature  increase  is  5  °  C/minute,  starting  at  room  temperature. 
When  the  adhesion  of  the  substrate  to  the  colored  layer  of  the  printing  sheet  is  not  sufficient,  as  shown 

in  Figure  7,  it  is  possible  to  form  an  adhesive  layer  3  between  the  substrate  1  and  the  colored  layer  2. 
However,  in  general,  if  there  is  an  adhesive  layer,  there  is  some  dispersion  of  the  dye  from  the  colored 

55  layer  to  the  adhesive  layer,  so  the  recording  sensitivity  declines.  Thus,  it  is  preferable  that  dye  be 
incorporated  into  the  adhesion  layer,  and  it  is  preferable  that  the  percentage  of  dye  to  be  contained  in  the 
adhesive  layer  be  30%  or  more  of  the  percentage  of  dye  to  be  contained  in  the  colored  layer,  and  more 
preferably  50%  or  more.  As  the  resin  that  is  used  as  the  adhesion  layer,  there  are  no  particular  limitations, 
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provided  that  the  substance  confers  adhesion  between  the  substrate  and  the  colored  layer.  As  an  oil-soluble 
resin  that  is  used  as  the  adhesion  layer  when  the  substrate  is  made  of  PET,  there  are  saturated  polyester 
resin,  polyurethane  resin,  modified  acrylic  resin,  and  the  like.  As  a  water-soluble  resin  that  is  used  as  the 
adhesion  layer,  there  are  ionomer  resin,  acrylate  resin,  and  the  like.  These  resins  can  be  further  hardened 

5  by  cross-linking  agents. 
Figure  8  shows  an  image-receiving  sheet  12  of  this  invention,  which  is  composed  of  a  substrate  4  and  a 

coloration  layer  5  disposed  on  the  said  substrate  4.  As  the  substrate  4,  it  is  possible  to  use  ordinary  paper, 
coated  paper,  art  paper,  synthetic  paper,  PET  film,  and  so  on.  As  the  coloration  layer  5,  resin,  etc.,  that  can 
be  colored  well  by  the  dye  can  be  used. 

10 
Preparation  of  the  dye-transfer-type  thermal  printing  sheets: 

Example  1 

is  A  heat-resistant  and  lubricating  layer  was  disposed  on  the  back  surface  of  PET  film  with  a  thickness  of 
4  urn,  resulting  in  a  substrate.  On  the  front  surface  of  the  PET  film  of  the  substrate,  there  was  painted  with 
a  wire  bar  an  ink  obtained  by  dissolving,  in  a  mixture  of  42  g  of  toluene  and  18  g  of  MEK  as  the  solvents,  2 
g  of  Dye  A  of  the  structural  formula  described  below,  4  g  of  polyvinylbutylal  (S-LEC  BX-1  ;  Sekisui  Kagaku) 
as  a  binding  material  with  a  glass  transition  temperature  of  86  °  C,  0.2  g  of  paraffin  wax  with  a  melting  point 

20  of  50  °C,  and  0.2  g  of  oleamide.  This  was  dried  in  a  warm  draft,  resulting  in  a  dye-transfer-type  thermal 
printing  sheet. 

[Dye  A] 

N H C O C H a  

30 

35 
Example  2 

Here,  2.5  g  of  Dye  A,  4  g  of  AS  resin  (Denki  Kagaku  Kogyo  Co.;  Denka  Styrol  AS-SU)  as  a  binding 
material,  0,4  g  of  microcrystalline  wax  (Nihon  Seiro  Co.;  Hi-Mic-2045),  and  0.4  g  of  cis-1  3-docosenoamide 

40  were  dissolved  in  60  g  of  monochlorobenzene  to  make  ink,  which  was  then  painted  with  a  wire  bar  on  the 
same  substrate  as  was  used  in  Example  1  and  dried,  resulting  in  a  dye-transfer-type  printing  sheet. 

Example  3 

45  Here,  3.0  g  of  Dye  A,  4.0  g  of  polycarbonate  resin  (Teijin  Kasei  Co.;  Panlite  L-1225)  as  a  binding 
material,  0.2  g  of  paraffin  wax,  and  0.2  g  of  oleamide  were  dissolved  in  60  g  of  dichloromethane  to  make 
ink,  which  was  then  painted  with  a  wire  bar  on  the  same  substrate  as  was  used  in  Example  1  and  dried  in  a 
warm  draft,  resulting  in  a  dye-transfer-type  printing  sheet. 

50  Example  4 

Here,  2  g  of  Dye  A,  3.2  g  of  acrylonitrilestyrene  copolymer  (Denki  Kagaku  Kogyo  Co.,  Denka  AS  S- 
312)  as  a  binding  material,  0.8  g  of  a  saturated  polyester  resin  (Toyo  Boseki  Co.;  Vylon  RV-290)  with  a 
glass  transition  temperature  of  77  °  C,  0.3  g  of  paraffin  wax  with  a  melting  point  of  about  70  °  C,  and  0.5  g  of 

55  lauramide  were  dissolved  in  a  mixture  of  30  g  of  toluene  and  30  g  of  MEK  to  make  ink,  which  was  then 
painted  with  a  wire  bar  on  the  same  substrate  as  was  used  in  Example  1  and  dried  in  a  warm  draft, 
resulting  in  a  dye-transfer-type  thermal  printing  sheet. 

6 
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Example  5 

Here,  3  g  of  Dye  A,  4  g  of  a  saturated  polyester  resin  (Nihon  Gosei  Kagaku  Kogyo  Co.;  polyester  TP- 
236)  with  a  glass  transition  temperature  of  60  °C,  0.4  g  of  isocyanate  (Nihon  Polyurethane  Co.;  Coronate  L), 

5  0.2  g  of  paraffin  wax  with  a  melting  point  of  70  °C,  and  0.2  g  of  oleamide  were  dissolved  in  60  g  of 
dichloromethane  to  make  ink,  which  was  then  painted  with  a  wire  bar  on  the  same  substrate  as  was  used  in 
Example  1  and  dried,  after  which  it  was  left  in  a  drier  at  a  fixed  temperature  of  50  °C  for  4  hours,  which 
hardened  the  colored  layer,  resulting  in  a  dye-transfer-type  thermal  printing  sheet. 

10  Example  6 

Here,  1  g  of  Dye  A,  4  g  of  a  saturated  polyester  resin  (Toyo  Boseki  Co.;  Vylon  200),  and  0.3  g  of 
isocyanate  (Nihon  Polyurethane  Co.;  Coronate  L)  were  dissolved  in  60  g  of  dichloromethane  to  form  a 
coating,  which  was  then  painted  with  a  wire  bar  on  the  top  surface  of  the  same  substrate  as  was  used  in 

is  Example  1  and  dried,  giving  an  adhesive  layer  with  a  thickness  of  about  0.2  urn.  On  the  top  surface  of  this 
layer,  the  same  ink  as  was  used  in  Example  3  was  painted  with  use  of  a  wire  bar  and  dried,  resulting  in  a 
dye-transfer-type  thermal  printing  sheet. 

Control  1 

On  the  same  substrate  as  was  used  in  Example  1,  an  ink  that  was  obtained  by  dissolving,  into  a  mixture 
of  42  g  of  toluene  and  18  g  of  MEK,  2  g  of  Dye  A,  and  4  g  of  polyvinylbutylal  (Denki  Kagaku  Kogyo  Co.; 
Denkabutyral  #6000-C)  with  a  glass  transition  temperature  of  90  °  C  as  a  binding  material  was  applied  with  a 
wire  bar  and  dried,  giving  a  dye-transfer-type  thermal  printing  sheet. 

Control  2 

On  the  same  substrate  as  was  used  in  Example  1  ,  an  ink  that  was  obtained  by  dissolving  2  g  of  Dye  A, 
4  g  of  polyvinylbutylal  (same  as  above)  as  a  binding  material,  and  0.2  g  of  paraffin  wax  with  a  melting  point 

30  of  50  °  C  into  60  g  of  the  same  solvent  as  was  used  in  Control  1  was  applied  with  a  wire  bar  and  dried  with 
a  warm  draft,  giving  a  dye-transfer-type  thermal  printing  sheet. 

Control  3 

35  On  the  same  substrate  as  was  used  in  Example  1  ,  an  ink  that  was  obtained  by  dissolving  2  g  od  Dye  A 
and  4  g  of  polysulphone  (Nissan  Kagaku  Kogyo  Co.;  P-1700)  into  60  g  of  chlorobenzene  was  applied  with  a 
wire  bar  and  dried  with  a  warm  draft,  giving  a  dye-transfer-type  thermal  printing  sheet. 

Control  4 
40 

On  the  same  substrate  as  was  used  in  Example  1  ,  an  ink  that  was  obtained  by  dissolving  5  g  of  Dye  A 
dna  4  g  of  polysulphone  (Nissan  Kagaku  Kogyo  Co.;  P-1700)  into  60  g  of  chlorobenzene  was  applied  with  a 
wire  bar  and  dried  with  a  warm  draft,  giving  a  dye-transfer-type  thermal  printing  sheet. 

45  Control  5 

On  the  same  base  as  was  used  in  Example  1,  a  coating  that  was  obtained  by  dissolving  4  g  of 
saturated  polyester  resin  (Toyo  Boseki  Co.;  Vylon  200)  and  0.3  g  of  isocyanate  (Nihon  Polyurethane  Co.; 
Coronate  L)  into  60  g  of  dichloromethane  was  applied  with  a  wire  bar  and  dried,  resulting  in  an  adhesive 

50  layer  with  a  thickness  of  about  0.2  urn.  On  the  top  surface  of  this  layer,  the  same  ink  that  was  used  in 
Example  3  was  applied,  giving  a  dye-transfer-type  thermal  printing  sheet. 

Preparation  of  image-receiving  sheets 

55  Next,  on  the  top  surface  of  a  piece  of  white  synthetic  paper  made  of  PET,  a  coating  that  was  obtained 
by  dispersing  5  g  of  water-soluble  polyester  resin  (Toyo  Boseki  Co.;  Vylonal  MD  1200;  34%  solid),  1  g  of 
an  emulsion  of  colloidal  silica  complexed  particles  (Hoechst  Gosei  Co.;  Movinyl  8020;  43%  solid),  and  0,05 
g  of  a  silicone-type  surfactants  (Nihon  Yunika;  NUC  silicone  L-720)  in  30  g  of  water  mixed  with  15  g  of 
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ethanol  was  applied  with  a  wire  bar  to  give  an  image-receiving  paper  1  with  removability  from  dye-transfer- 
type  thermal  printing  sheets. 

In  the  same  way,  5  g  of  a  water-soluble  polyester  resin  from  the  same  source  was  dispersed  in  a 
mixture  of  20  g  of  water  and  10  g  of  ethanol  and  applied  with  a  wire  bar  to  give  an  image-receiving  sheet  2 

5  without  removability  from  dye-transfer-type  thermal  printing  sheets. 
The  following  items  were  measured  under  the  below-mentioned  recording  conditions  for  thermal  heads 

by  the  use  of  the  dye-transfer-type  thermal  printing  sheets  and  the  image-receiving  sheets  obtained  above: 
the  recording  density;  the  force  needed  to  remove  the  image-receiving  sheet  from  the  printing  sheet  per 
recording  width  after  recording;  the  presence  or  absence  of  transfer  of  dye  from  the  front  surface  of  the 

io  printing  sheet  to  the  back  surface  of  the  printing  sheet  after  storage  for  200  hours  at  60  °  C  at  60%  relative 
humidity  with  the  printing  sheets  in  a  rolled  condition;  and  the  heat  deformation  temperature  of  the  entire 
colored  layer.  The  results  of  measurements  of  the  above-mentioned  items  are  shown  in  Table  1  . 

Recording  conditions  for  thermal  heads  were  as  follows: 
Line  density  of  the  main  and  sub-scanner:  6  dots/mm 

is  Recording  electricity:  0.7  W/dot 
Time  of  heating  of  the  head:  8  ms 

8 
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The  units  used  to  express  the  force  needed  to  remove  the  image-receiving  sheet  from  the  printing 
55  sheet  per  recording  width  after  recording  were  x  0.98  N/m  (gw/cm).  The  measurements  of  the  transfer  of 

dye  from  the  front  surface  of  the  printing  sheet  to  the  back  surface  thereof  were  made  after  storage  for  200 
hours  at  60  °  C  at  60%  relative  humidity.  TH  is  the  value  found  for  the  heat  deformation  temperature  of  the 
entire  colored  layer. 
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As  described  above,  the  dye-transfer-type  thermal  printing  sheet  of  this  invention  that  contains  wax  and 
fatty  acid  amides  in  its  colored  layer  results  in  a  high  recording  density  and  satisfactory  properties  for 
storage  and  removability  of  image-receiving  sheets  therefrom. 

5  Claims 

1.  A  dye-transfer-type  thermal  printing  sheet  which  comprises  a  substrate  and  a  colored  layer  disposed 
on  the  substrate,  the  colored  layer  comprising  a  dye,  a  binding  material  and  a  combination  of  wax  and 
one  or  more  fatty  acid  amides,  wherein  the  heat  deformation  temperature  of  the  entire  colored  layer  is 

w  in  the  range  of  60  to  1  20  °  C. 

2.  A  dye-transfer-type  thermal  printing  sheet  according  to  claim  1  ,  wherein  the  fatty  acid  amides  comprise 
at  least  one  of  oleamide,  stearamide,  cis-1  3-docosenoamide,  lauramide,  oxystearamide,  and  n-oleylpal- 
mitamide. 

15 
3.  A  dye-transfer-type  thermal  printing  sheet  according  to  claim  1  or  2,  wherein  the  wax  comprises  at 

least  one  of  paraffin  wax,  microcrystalline  wax,  and  oxidized  wax. 

4.  A  dye-transfer-type  thermal  printing  sheet  according  to  any  one  of  the  preceding  claims,  wherein  the 
20  wax  and  the  fatty  acid  amides,  are  each  included  in  the  colored  layer  in  a  proportion  of  1  to  10%  by 

weight. 

5.  A  dye-transfer-type  thermal  printing  sheet  according  to  any  one  of  the  preceding  claims,  wherein  the 
colored  layer  comprises,  as  a  binding  material,  a  resin  having  a  glass  transition  temperature  of  at  least 

25  65  °C  or  a  product  derived  from  the  reaction  of  cross-linking  agents  with  a  resin  having  a  glass 
transition  temperature  of  at  least  65  °  C. 

6.  A  dye-transfer-type  thermal  printing  sheet  according  to  any  one  of  the  preceding  claims,  wherein  an 
adhesive  layer  comprising  an  adhesive  resin  and  a  dye  is  disposed  between  the  substrate  and  the 

30  colored  layer. 

7.  A  dye-transfer-type  thermal  printing  sheet  according  to  claim  6,  wherein  the  same  dye  is  used  in  the 
adhesive  layer  and  in  the  colored  layer. 

35  8.  A  dye-transfer-type  thermal  printing  sheet  according  to  claim  6  or  7,  wherein  the  percentage  of  dye 
included  in  the  adhesive  layer  is  at  least  one  half  of  that  of  the  dye  included  in  the  colored  layer. 

9.  A  dye-transfer-type  thermal  printing  sheet  according  to  claim  6,  7  or  8  wherein  the  adhesive  resin 
included  in  the  adhesive  layer  comprises  at  least  one  of  saturated  polyester  resin,  polyurethane  resin, 

40  and  acrylic  resin. 

10.  Use  of  a  dye-transfer-type  thermal  printing  sheet  as  claimed  in  any  one  of  the  preceding  claims  in  the 
recording  of  an  image  on  an  image-receiving  sheet. 

45  Patentanspruche 

1.  Thermische  Farbstoffubertragungsdruckschicht  mit  einem  Substrat  und  einer  auf  dem  Substrat  ange- 
ordneten  gefarbten  Schicht,  wobei  die  gefarbte  Schicht  einen  Farbstoff,  ein  Bindematerial  und  eine 
Kombination  von  Wachs  und  einem  oder  mehreren  Fettsaure-Amiden  aufweist,  wobei  die  Warmeverfor- 

50  mungstemperatur  der  gesamten  gefarbten  Schicht  im  Bereich  von  60  bis  120°C  ist. 

2.  Thermische  Farbstoffubertragungsdruckschicht  nach  Anspruch  1,  wobei  die  Fettsaure-Amide  minde- 
stens  eine  der  folgenden  Substanzen  aufweisen:  Oleinsaureamid,  Stearinsaureamid,  Cis-1  3-Behensau- 
reamid,  Laurinsaureamid,  Oxystearinsaureamid  und  n-Oleylpalmitinsaureamid. 

55 
3.  Thermische  Farbstoffubertragungsdruckschicht  nach  Anspruch  1  oder  2,  wobei  das  Wachs  mindestens 

eine  der  folgenden  Substanzen  aufweist:  Paraffin-Wachs,  mikrokristallines  Wachs  und  oxydiertes 
Wachs. 
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4.  Thermische  Farbstoffubertragungsdruckschicht  nach  einem  der  vorhergehenden  Anspruche,  wobei  das 
Wachs  und  die  Fettsaure-Amide  in  der  gefarbten  Schicht  jeweils  zu  einem  Anteil  von  1  bis  10  Gew.-% 
enthalten  sind. 

5  5.  Thermische  Farbstoffubertragungsdruckschicht  nach  einem  der  vorhergehenden  Anspruche,  wobei  die 
gefarbte  Schicht  als  Bindematerial  ein  Harz  mit  einer  Glasumwandlungstemperatur  von  mindestens 
65  °  C  oder  ein  Produkt  umfaBt,  das  aus  der  Reaktion  von  Vernetzungsmitteln  mit  einem  Harz  mit  einer 
Glasumwandlungstemperatur  von  mindestens  65  °C  hervorging. 

io  6.  Thermische  Farbstoffubertragungsdruckschicht  nach  einem  der  vorhergehenden  Anspruche,  wobei  eine 
adhasive  Schicht  mit  einem  adhasiven  Harz  und  einem  Farbstoff  zwischen  dem  Substrat  und  der 
gefarbten  Schicht  angeordnet  ist. 

7.  Thermische  Farbstoffubertragungsdruckschicht  nach  Anspruch  6,  wobei  in  der  adhasiven  Schicht  und 
is  in  der  gefarbten  Schicht  derselbe  Farbstoff  verwendet  wird. 

8.  Thermische  Farbstoffubertragungsdruckschicht  nach  Anspruch  6  oder  7,  wobei  der  Prozentsatz  des  in 
der  adhasiven  Schicht  enthaltenen  Farbstoffs  mindestens  die  Halfte  des  Prozentsatzes  des  Farbstoffs  , 
der  in  der  gefarbten  Schicht  enthalten  ist,  betragt. 

20 
9.  Thermische  Farbstoffubertragungsdruckschicht  nach  Anspruch  6,  7  oder  8,  wobei  das  in  der  adhasiven 

Schicht  enthaltene  adhasive  Harz  mindestens  eines  der  folgenden  aufweist:  gesattigtes  Polyesterharz, 
Polyurethanharz  und  Acrylharz. 

25  10.  Verwendung  einer  thermischen  Farbstoffubertragungsdruckschicht  nach  einem  der  vorhergehenden 
Anspruche  bei  der  Aufzeichnung  einer  Abbildung  auf  einem  Bildempfangs-Flachengebilde. 

Revendicatlons 

30  1.  Feuille  d'impression  thermique  du  type  a  transfert  de  colorant  qui  comprend  un  substrat  et  une  couche 
coloree  disposee  sur  le  substrat,  la  couche  coloree  comprenant  un  colorant,  un  liant  et  une  combinai- 
son  d'une  cire  et  d'un  ou  plusieurs  amides  d'acide  gras,  dans  laquelle  la  temperature  de  deformation  a 
la  chaleur  de  I'ensemble  de  la  couche  coloree  est  comprise  entre  60  et  120°C. 

35  2.  Feuille  d'impression  thermique  du  type  a  transfert  de  colorant  selon  la  revendication  1,  dans  laquelle 
les  amides  d'acide  gras  comprennent  au  moins  un  amide  parmi  I'oleamide,  le  stearamide,  le  cis-1  3- 
docosenoamide,  le  lauramide,  I'oxystearamide  et  le  n-oleylpalmitamide. 

3.  Feuille  d'impression  thermique  du  type  a  transfert  de  colorant  selon  I'une  des  revendications  1  ou  2, 
40  dans  laquelle  la  cire  est  au  moins  une  cire  parmi  la  cire  de  paraffine,  la  cire  microcristalline,  et  la  cire 

oxydee. 

4.  Feuille  d'impression  thermique  du  type  a  transfert  de  colorant  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  dans  laquelle  la  cire  et  les  amides  d'  acide  gras  sont  presents  dans  la  couche 

45  coloree  chacun  dans  une  proportion  de  1  a  10  %  en  poids. 

5.  Feuille  d'impression  thermique  du  type  a  transfert  de  colorant  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  dans  laquelle  la  couche  coloree  contient,  comme  liant,  une  resine  ayant  une 
temperature  de  transition  vitreuse  d'au  moins  65  °C  ou  un  produit  obtenu  par  reaction  d'agents  de 

50  reticulation  avec  une  resine  ayant  une  temperature  de  transition  vitreuse  d'au  moins  65  °  C. 

6.  Feuille  d'impression  thermique  du  type  a  transfert  de  colorant  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  dans  laquelle  une  couche  d'adherence  contenant  une  resine  adhesive  et  un  colorant 
est  disposee  entre  le  substrat  et  la  couche  coloree. 

55 
7.  Feuille  d'impression  thermique  du  type  a  transfert  de  colorant  selon  la  revendication  6,  dans  laquelle  le 

meme  colorant  est  utilise  dans  la  couche  d'adherence  et  dans  la  couche  coloree. 
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Feuille  d'impression  thermique  du  type  a  transfert  de  colorant  selon  I'une  des  revendications  6  ou  7, 
dans  laquelle  le  pourcentage  de  colorant  contenu  dans  la  couche  d'adherence  est  au  moins  la  moitie 
de  celui  du  colorant  contenu  dans  la  couche  coloree. 

Feuille  d'impression  thermique  du  type  a  transfert  de  colorant  selon  I'une  des  revendications  6,  7  ou  8, 
dans  laquelle  la  resine  adhesive  contenue  dans  la  couche  d'adherence  contient  au  moins  I'une  des 
resines  parmi  les  resines  polyester  saturee,  polyurethane  et  acrylique. 

Utilisation  d'une  feuille  d'impression  thermique  par  transfert  de  colorant  selon  I'une  quelconque  des 
revendications  precedentes  pour  I'enregistrement  d'une  image  sur  une  feuille  receptrice  d'image. 
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