Y y E C 2006 DESCRI PTI ON HEAT REVERSI BLE RECORDI NG MEDI UM HEAT REVERSI BLE
RECORDI NG LABEL, HEAT REVERSI BLE RECORDI NG MEMBER, | MAGE PROCESSCOR AND

| MAGE PROCESSI NG METHOD TECHNI CAL FI ELD The present invention ri@b@i s @
heat reversible recording nedium which is preferable for such -
application as rewitable point card and the 10 like, and is capable of
rapidly carrying out form ng and del eting an i mage havi ng an excel |l ent
visibility. Moreover, the preset invention relates to a heat reversible
recording |abel, a heat reversible recording nenber, an inage processor
and an i mage processing nethod using the above heat reversible recording
medi um 15 BACKGROUND ART A heat reversible recordi ng nedium has a heat

sensitive layer having a transpgsESORIPTIOBh is reversibly variable
depending on tenperature. Moreover, the heat reversible recording nedium

can carr ?ﬂﬁ:] %ﬁ’@%@ gﬁ%? ﬁfﬁﬁﬁﬁ gi}iﬁ timn

W th easg i ﬁ%ﬁ@ Rgg «g@EﬂTﬁ% ]ﬁg medi gm
is rapi dI GM@%HE ERyewitabl e
poi nt card arﬁ/mlﬂﬁ MR@CESSG)R%WMGE‘PR@(EESSW@\ME’EH(HD smal l er size
and | ower cost of a recording apparatus,

TECHNICAL FIELD
The present invention relates to a heat reversible recording'mediun.z
which is preferable for such an application as rewritable point card and the
10 like, and is capable of rép'icily carrying out forming and deleting an image
having an excellent ViSibil_ii:y. Moreover, the pfeset invention relates to a
heat reversible recording label, a heat reversible recording member, an
image processor and an image processing method using the above heat
reversible recording medium.
15
BACKGROUN D ART
Aheat reversible recording medium has a heat sensitive layer having
a transparency which is revérsibly variable depending on temperature.
Moreover, the heat reversible recording medium can carry out forming and
20 deleting pf an image at an arbitrary timing with ease. With the above,

- recently the heat revgrsibl_é’ recording medium is rapidly becoming more and



‘devel opnent of the heat reversible recording nediumis so desired that the
heat reversible recording nmedi um does not need a specific inagen"ﬁ@{:@t%'m 5
unit, is capable of form ng and deleting the image only with a thermal head
and is capable of overwiting. Conventionally known as the heat reversible
recordi ng medi um include, for exanple, the one having organic |ow

nol ecul ar conpound such as higher fatty acid and the |ike dispersed in a

resin syg ' Q Lide- Vi et at.e ol r (refer to Japanese
LeSin, Uitk e BALOSANS Y Lo RPBLE NG HRRC) MR BRele fu
conventional heat reversible recording medium however, a tenperature

wi dt h slibeivigpeindof paadlec pizel axrhlowencwmtiof aireayrding apperaase my be,
hereinafter referred to as "transparency tenperature width") is as narrow

fhe 1 mge oozt of i TRl MR B 0SB B i o doaiPooni ng -
property (shading property), which is a problem For the above problem a

pr oposahegt eéenrstide rddrdingomedidftheantbtiRed dMNepecHi2iB}e Hsldthde t hat uses,
as the above organic |ow nolecular conpound, a m xture of higher fatty

aci d. an I; I di car boxylic,acid, to thereby expand t transparency
t em(:j)ser atqa?dé lgm@%%]bcl? c%),?g Wgﬁe/dﬁ%fﬂéﬁ B %@jﬁ’(ﬁé‘u‘g}%ﬁﬁaﬁﬁlﬁ@par ency).
In the above ,. 2 01 DEC 2006 proposal, it is possible to delete the

whi t e i andes Cepalslernd overmeipimgency) by heating with a heat roller, a heat
plate and the |like for a conparatively long tine. In this case, however,

use of the t heE»H%ntrf(?naaql)}c Errlovr‘}ga&si e Iflé)art foversible recording medium

include, for example, the one having organic low molecular compound such
as higher fatty acid and the like dispersed in a resin such as vinyl

10  chloride-vinyl acetate copolymer (refer to Japanese Patent Application
Laid-Open (JP-A) No. 55-154198). In the above conventional heat
reversible recording medium, however, a temperature width showing
transparency (light transmission) {(as the case may be, hereinafter referred
to as “transparency temperature width”) is as narrow as from 2°C to 4°C,

15 making it uneasy to control temperature when forming the 1Image by using
the transparency (light transmission) or whitening property (shading
property), which is a problem. For the above problem, a proposal (refer to
JP-A No. 2-1363 and JP-A No. 3-2089) is made that uses, as the above
organic low molecular compound, a mixture of higher fatty acid and aliphatic

20  dicarboxylic acid, to thereby expand the transparency temperature width to

about 20°C, deleting the ilﬁége (causing transparency). In the above




mninmumtine of several mlli seconds may enlarge a tenperature 5
distribution in the thickness direction of the heat sensitive '@Y%{;&C 2006
thereby a base section which is far fromthe thermal head cannot be
sufficiently heated, failing to sufficiently delete the inmge, which is a
probl em Another heat reversible recording nmediumis proposed that is
capabl e of sufficiently deleting the i nage even when using the thermal head

10 for an overw.te recordi,ng., EOr_ex le, tn_a.heat reversible recording
e umAPRPERL fis PeAENG S 1fbta BEA wtif B dae | huBinkt HanbPRRAR L bYi baci G acyd
are contained as the above organic | ow nol ecul ar conpound. In this

pr opos dheatitewithos beat esliter, heige ity endvklé HikelfenatcompaeativeBviengi bl e
recording mediumis heated for a long tine is expanded. In this proposal,
15 however, the mninmumheating ti.ne of several  pilli secpnds with the

¢ her mal KA TE SHAASE URP VeV S g of Lhe Hherohal hendhtor BAAEEF 2 i n (i s
proposal, storing the image for a long tine at a tenperature higher than

room t efpEnAiM temwidf Re 6oy a? aE &dcdridBmal tedlatdeen kemperdtarent i on may change
the deleting energy, nmaking it difficult to delete the inmage, failing to 20

obtain sufficient deleti roperty apd contrast, which i§ a problem
Mor 8ov SHSTEIRIHAL R ﬁ%f@&ggﬁgﬁﬁ@%f’? @%ﬁ%ﬁ%m@ &t aleﬁ‘ﬁ'i%a 3 01 DEC

2006 ether as an organic | ow nol ecul ar conpound (refer to JP-A No.

2000- 7X¥a8)kecitl whibRih g @bmCHA! iheRinal hbhaRahnbabE ¥usfidién ity hehted)d
ali phatic dibasic acid as an organic |ow nolecul ar conpound (refer to JP-A

No. 2000-71624).. T b | i havi ffici tl hi gh
Mo, 20000 T1024) enl s PSR PHPISELS, WRERAs RSy "0 SuTfi ciently i gher

Another heat reversible recording medium is proposed that is
capable of sufficiently deleting the image even when using the thermal head
10 for an overwrite recording. For example, in a heat reversible recording
medium (refer to JP-A No. 11-115319), thio ether and aliphatic dibasic acid
are contained as the above organic low molecular compound. In this
proposal, the transparency temperature width when the heat reversible
recording medium is heated for a long time is expanded. In this proposal,
15 however, the minimum heating time of several milli seconds with the
thermal head cannot sufficiently delete the image. Moreover, in this
proposal, storing the image for a long time at a temperature higher than
room temperature with an elapsed time after the image formation may
change the deleting energy, making it difficult to delete the image, failing to
20 obtain sufficient deleting property and contrast, which is a problem.

Moreover proposed include a method of containing aliphatic thio



‘5 tenperature than a crystallization tenperature of the organic |ow

nol ecul ar . conpound. Thereby, heating with the thermal head foroﬁnqh%m
time of several mlli seconds cannot sufficiently soften the resrn,
failing to sufficiently delete the inage. Mreover, in the above
proposals, storing the inmage for a long tine at a tenperature higher than
roomtenperature wwth 10 an elapsed tine after the i mage fornmati on may

change the del eti ng engrgy, king it difficult to | et e the inage,
failinPter d5tan ereanis lowy mlegﬂﬂéspwgouado(ﬁ%éf yo Jﬁﬁ?’aAg\ght%O&Qfﬂ%ﬁ chis a
problem On the other hand, a nethod of containing, as organic |ow

mol ecul 4id aGREBIINGE colt SiAShe iﬁ’%ﬁé& Rehyfa M Usbd sled anghatic Bddie asat ur at ed
carboxylic 15 acid (refer to JP-A No. 7-101157), and a met hod of

containing, as or gani c low nol ecul ar, compound, fattéO aci d ich has fatty
aci d esaenan grganicdewmolesplaraompquns Gefartor P A Ne. 260083634} 1 n the above
proposal s, however, the transparency tenperature range is in the high

t enper L0164 ; i i sa§ecured.
Ther of oF B A 4 oy ks R e o

several mlli seconds cannot  sufficiently delete the_ inmage. Mreover, in
t he Sabdempareparathan g corstalliaaiion tergpemtEreviBwsorganiglow soleculang tine at
a tenperature higher than roomtenperature with an el apsed tine after the

| mage f Wi NG RS Wi Bhd P3RS ¥ad fFBkBgimihmifdd gul t to
del ete (’?’ I rrlgﬁg;e, %@P?’ng toﬁ%bt aln StEJlfg?i Cl enta deleting pr oaertflﬂjand
contrast, which is a problem 5 Mreover, disposing a tenperature slope

r el i eviseyeralymillicsecandsiednees sufficiently soften the resin, failing to

sufficiently delete the image. Moreover, in the above proposals, storing fhe
image for a long time .at a temperature higher than room temperature with
10 an elapsed time after the image formation may change the deleting energy,
making it difficult to delete the image, failing to obtain sufficient deleting
property and contrast, which is a problem.
On the other hand, a method of containing, as organic low molecular
compound, higher fatty acid hydrazide and aliphatic saturated carboxylic
15  acid (refer to JP-A No. 7-101157), and a method of containing, as organic low
molecular compound, fatty acid which has fatty acid ester and steroid
skeleton (refer to JP-A No. 8-282131). In the above proposals, however, the
transparency temperature range is in the high temperature range, thus a
sufficient temperature width is not secured. Therefore, uée of the thermal
20  head for heating for a minimum time of several milli seconds cannot

sufficiently delete the imag.e. Moreover, in the above proposals, storing the



of a heat sensitive layer is proposed (refer to JP-A No. 2001-30633). In

this proposal, however, the heat sensitive |ayer has a | arge t¢uh?g?:e2<@s
Therefore, wuse of the thermal head for heating for a mninmmt “of T as

several mlli seconds cannot sufficiently heat the base section of the
heat reversible 10 recording nedium specifically, a side not contacting
the thernmal head, failing to sufficiently carry out form ng and del eting

of the imge, Myreover, in this proposal, storing the inage for a |ong
time atimagectopsrlonglingadisetempenaturebighes ipapgogpbtepperatiremabised tine
after the image formation may change the deleting energy, nmaking it

di fficulf ofsdsd@tRhE afld® thERBRge!Brhifdntfa} ehafibakhe Aehtidd Eh&iYy, del eting
property and contrast, which I's a problem™ Moreover, a nethod of mxing a

specific cross-|inki ngﬁresi n (refer to_ JP-A No. 8-72416 and JP-A No.
8- 12718@pkingit diffirsthbudelete the tnasndfalling ta obwdnsuiticienpdeletide (refer to
JP-A No. 10-100547) are proposed. In the above proposed nethods, though

t he |ﬂ3§$8§r§qﬁ i:d}&rQét?Qﬁ{iE%{ iSanhBBIdnaproved to a 20 certain extent,

heatin mninmumtinme of several mlli seconds with a thermal head
having fast inmage-form ng rate cannot obtain sufficient 5 01 DEC 2006

del &ting propderepvandlisensing attenprratiuerslopsrelieviagdereppwposafase storing
the image for a long tine at” a tenperature higher than room tenperature

with a e b4E fter i L . th Jetin
ener gyfbfgal %tn%n{%ﬁ%b%*ﬁ 1%&?@%?2%%%3?@?&‘3%%&?%& cgl}\?@gstt \g/]\,hi ch

is a 5 problem For the purpose of obtaini n? a heat_reversibl e recording
medi umpnopesal, however, the heat sensitive layer has a Iarge thickness. Therefore,

use of the thermal head for heating for a minimum time of as several milli
seconds cannot sufficiently heat the base section of the heat reversible

10 recording medium, specifically, a side not contacting the thermal head,
failing to sufficiently carry out forming and deleting of the image. Moreover,
in this proposal, storing the image for a long time at a temperature higher
than room temperature with an elapsed time after the image formation may
change the deleting energy, making it difficult to delete the image, failing to

15 obtain a sufficient deleting property and contrast, which is a problem.

Moreover, a method of mixing a specific cross-linking resin (refer to

JP-A No. 8-72416 and JP-A No. 8-127183), and a method of containing a heat
sensitive polymer (refer to JP-A No. 10-100547) are proposed. In the above
proposed methods, though the image’s deleting property can be imﬁroved to a

20 certain extent, heating for a minimum time of several milli seconds with a

thermal head having fast image-forming rate cannot obtain sufficient




fromthe above problens, use of resin having a glass transition tenperature

| ower than that of a resin base material is proposed (refer ton@li-ng '\?ﬁl
3003745). In this case, however, the inage's hol ding property @ QJ

insufficient, and storing the inage at a tenperature higher than room
tenperature after formng the image may delete the inmage, failing to obtain
a sufficient contrast, which is a problem Moreover, decreasing
deterioration of the inmage's deleting property wth an elapsed tine after
t he i mageletiseRuoperty andeyysasld Boxeovay, indheaboys pappesals,istRTing agent, a
m xture of chain isocyanate conmpound and cyclic isocyanate conmpound (refer

to JP- Atﬁ@imﬁ@@ﬁ)‘r]agﬁﬁgg@imel 4t 4 Bn Sre B an 103 téRPEratuds! eti ng

property wth the elapsed tinme after the ihage formation Is inproved by a
static deleting nethod with a hot stanp and the _|ike. Use of the thernal
head f owithean iefapsedrtimernifbartlimimans formasivar miay 2banize the deledts cannot
inprove the inmage's deleting property, failing to sufficiently delete the

| mRge.  MILeh, f:31ifie b6 OBLE oyt 0bnDBCIcR000 MRERPHAN cofiGSEEaPhAR ibhe Ol ass

transition tenperdture nding a ar wel ght polyester resin
in aresin base material at a coagul ation point 30C or |less is proposed
(refSer pxphd@mA No. 2000-52662 and JP-A No. 2002-113956) . In the above
proposal, however, the |ow nol ecul ar 5 wei ght polyester resin nay nove

S e o el g5 B E ot Bl RO e e (1 1
pol yester resin may be deposited, which are problens.
from the above problems, use of resin having a glass transition temperature
lower than that of a resin base material is pxoposed (refer to JP-B No.
3003745). In this case, however, the image’s holding property may be
10 insufficient, and storing the image at a temperature higher than room
temperature after forming the image may delete the image, failing to obtain
a sufficient contrast, which is a problem. -
Moreover, decreasing deterioration of the image’s deleting property
with an elapsed time after the image formation is proposed by using, as a
15 cross-linking agent, a mixture of chain isocyanate compound and cyclic
isocyanate compound (refer to JP-A No. 2000-198274). In the above
proposal, the image’s deleting property with the elapsed time after the image
formation is improved by a static deleting method with a hot stamp and the
like. Use of the thermal head for heating for a minimum time of several

20  milli seconds cannot improve the image’s deleting property, failing to

sufficiently delete the image, which is a problem.



In sum such a heat reversible recording mediumand such a related art

usi ng the above heat reversible recording nediumare yet to beaq)gﬁ\g 10
as can sufficiently delete the i nage even when the inmage is he S t he
thermal head for a mnimumtine of several mlli seconds, can keep, with

the elapsed tine after the inmage formation, a sufficient deleting property
and a sufficient contrast vm'thout changi ng the del eting energy, and can

formthe imge excel]|ent |ns g property, visibilit the |like. 15
It is an obj prqswew@%??e%&tt ifé%%tﬁr%ﬂswnsf@%rﬁﬁ%r@cb‘zb@%&l%él

probl ens and acconplish the follow ng object. Specifically, it is an object

of theoeps ﬁ%féhhléﬁ%@@ﬂt%l&&t@f PMdiAGN & RBM bhSY AatbbhEat @cor di ng medi um
t hat has hi gh processi ng speed, can suffl ciently deI ete the image even

when t he |mage is heated with the therpal head for a mninumtinme of
sever al coagniatigropeiat IS, ordaps iecryppossd Ffef%toégﬁgé 2PRR-5266¢andhe | mage

formation, a sufficient deleting property w thout changing the deleting

ener gy, yaidNGasoos- 1939 8C ZHPﬁle hpeve ﬁﬁgos@p%w%&@ﬁlth%nw MoRkAlHrng
property, contrast, visibility and the i ke after being left at rest for a

long tine at a hi gh t enper at ure. i s another. object qQf the present
i nvént i eighd poixssteraresim ey nweraémf@rm@e@pfﬂhﬁglma%ﬂn wheegbyudes t he
above heat reversible recording nediumand is preferable as 5 various

| abel s ; I%/ée%;é? HePd &S te) i gf‘ﬁ‘:'g {ol dtRai Euffﬁle%t' dohtARR! e SRIreHe 0%y L he

pr esent on to prOV| a heat reversible recordlng menber whi ch uses
t he above heat reversible recording nedium and is preferable as disk, disk
cart ri dyelechigyeweighs polxesterirasie maybe deposited, which are problems.

In sum, such a heat reversible recording medium and such a related
art using the above heat reversible recording medium are yet to be provided

10 as can sufficiently delete the image even when the image is heated with the
thermal head for a minimum time of several milli seconds, can keep, with the
elapsed time after the image formation, a sufficient deleting property and é
sufficient contrast without changing the deleting energy, and can form the
image excellent in storing property, visibility and the like.

15 It is an object of the present invention to solve the conventional
problems and accomplish the following object. Specifically, it is an object of
the present invention to provide a heat reversible recording medium that has
a high processing speed, can sufficiently delete the image even when the
image is heated with the thermal head for a minimum time of several milli

20 seconds, can keep, with the elapsed time after the image formation, a

sufficient deleting property without changing the deleting energy, and can



It is still another object of the present invention to provide an inmage 10
processor and an inmage processing nethod which use the above hji -

reversi bl e recordi ng nedium have a high processing speed and Dc-&pg%qe
of form ng an image excellent in contrast, visibility and the |ike.

DI SCLOSURE OF THE | NVENTI ON 15 The heat reversible recordi ng nedium of the
present invention conprises at |east a heat sensitive |ayer which

conprises a_resin and an organic | ow nol ecul ar co %gnd, ng has a
t r anspaiosmciheimage excellepsin starjng 95@9%%@%&?@%’1% W@%&ﬁ fd8re. The

heat reversible recording nmedium according to its first enbodi nent has a

glass tg B géiingrleftee[mpersﬁfdir £1a1208R £0a gk fembeRitueensIdis\WokhRyer of -10C

to 5C, a ansparency tenperature w dth of 30C or nore. The heat
reversi bl e recording nmedium according to, 8 01 DEC 2006 _its second

embodi rejectrefdhe mrege/iavention tearprids a feahrenargible resorging labgl n, and t he
heat sensitive |ayer having a glass transition tenperature change of -10C

to 5C Jﬂfchhhtg%st eV o%jeq{e%trrEG&s%l@Q‘e@@x‘ﬁiﬂg]n@@diﬁﬁjbﬁ it Bréfesatilbid:d

enbodi nmen € above resin conprising an acrylic resin, and the heat 5
sensitive |ayer having a transparency tenperature width of 40C or nore.

The Sheataniaveladiels, & armoerodiriy and dha dilees c dit ds aglltanother elaget of hebodi ment
has the above resin conprising an acrylic polyol resin, and the heat

iti ' ' . Wth
A e e e A S

softening tenperature (Ts) thereof or nore nay be softened, deleting an air
the above heat reversible recording medium, and is preferable as disk, disk

cartridge, tape cassette and the like.
1t is still another object of the present invention to provide an image

10 processor and an image processing method which use the above heat
reversible recording medium, have a high processing speed and are capable

of forming an image excellent in contrast, visibility and the Like.

DISCLOSURE OF THE INVENTION
15 : The heat reversible recording medium of the present invention
comprises at least a heat sensitive layer which comprises a resin and an
organic low molecular compound, and has a transparency which is reversibly
variable depending on temperature. The heat reversible recording medium
according to its first embodiment has a glass transition temperature change
20 1in the heat sensitive layer of -10°C to 5°C, and a transparency temperature

width of 30°C or more. The heat reversible recording medium according to



gap formed in an interface between the resin and the above organic | ow

nol ecul ar conpound, resulting in deletion of an i mage which maﬁ%{ Qpeﬂm$y
the air gap present in the interface between the above resin armd't

organi c | ow nol ecul ar conpound. Wen the heat sensitive layer is cooled to
| ess 15 than the above resin's softening tenperature (Ts), the interface
between the resin and the organic | ow nol ecul ar conpound nay be kept free
fromthe air gap and the heat sensitive |ayer may be ﬁept in a {ransparent
stat e, itheeasibgl emaleydimeng hascthenhpye repin ¢pmPBrIRDE Ha ALY Y&H@S%at
sensitive layer is not cooled but still heated to the organic | ow

ol ecul a4 GOR it id i I idPtEnpERRuPé GRBHhEe bOW
nolecufggiconpgun n%ﬁﬁ?%%h?%&gﬁﬁggfé%a%zg%ngﬁggpbe ﬁelt. Theregﬁter, when
the heat sensitive layer is cooled to | ess 9 01 DEC 2006 than the organic
| ow nol-368€C 4o 5RCnpdlecheantmerversiblegsiconding ppedinm asspring oitedhirtd | ess t han
the resin's softening tenperature (Ts), the air gap may be, in the thus
cool ed . i i : i organi c | ow
ol coul ADRH AR (R At BT (ARPrRR BE kIR et e B O D e,
Wth the heat reversible recording nmediumaccording to the first

enbsdi remsitive layer houinha dnbodiareney temperagure widtls ef 40tedr MM t he gl ass
transition tenperature change, the transparency tenperature w dth and

nsi i wency | _ and
he. 10 THENERGL ERRLE RAS AR LI hop Qi (7 1t bur i E CRARAROT ™ 10 10

mnimumtime (several mlli seconds) -heating with the thermal head can
suf f i cilexst the aleivetresin comprising an acrylic polyol resin, and the heat sensitive

layer having transparency temperature width of 30°C or more.
Wlth the above heat reversible recordir;g medium, the resin heated to
10  a softening temperature (Ts) thereof or more may be softened, deleting an air
gap formed in an interface between the resin and the above organic low
molecular compound, resulting in deletion of an image which was formed by
the air gap present in the interface between the above resin and the organic
low molecular compound. When the heat sensitive layer is cooled to less
15 than the above resin’s softening temperature (Ts), the interface befween the
resin and the organic low molecular compound may be kept free from the air
gap and the heat sensitive layer may be kept in a transparent state, thereby
deleting the image. On the other hand, when the heat sensitive layer is not
cooled but still heated to the organic low molecular compound’s melting point
20 (Tm) or more, the organic low molecular compound in the thus heated part

may be melt. Thereafter, when the heat sensitive layer is cooled to less




the image, sufficient deleting property can be kept with the el apsed tine
after the image formation due to unchanged del eti ng energy, anquv%n-hi h
tenperature rest for a long tine can formthe inmage excellent i §¥6&ﬂﬁg 15
property, contrast, visibility and the |like. The heat reversible recording

| abel of the present invention has one of an adhesive |layer and a
viscosity agent layer, on a face opposite to a face which is forned with
the image of the heat reversible recording medi um of he present

i nvent itgzan thietdrgahic losamolenndarianpowed s mapling paiat (T RPVEKe 20 heat
reversible recording nedium s part by using the thermal head for a mninmum

time of L, ik L J G : | heand 10 01
peC 200808 eTaar i (RE QRN <CRBNRE b alile (ROSE AP FabRF bel"Sr or
the image formation, thus keeping sufficient deleting property. Moreover,
an i nage thehhusicsokedogsiteformed ot thei ingerfrespbetweencide reatn ?ndi’ﬁgﬁbi lity and

the like can be forned even when the heat reversible recording nmediums

part of the. ' car di |- f ' Jeper at ur e
for a I%%ﬁgﬁhﬁr?g} ml%rllé&g%?ér%ﬁvﬁﬁac\%u%ﬂ%ﬁg 0 lﬁéh%tag%ﬁgg? g%ﬂ*la eﬁr and the
viscosity agent |ayer, the heat reversible recording |abel of the present
i nvent iismagean be applied to various applications such as a thick base

pl ate, a specific exanple thereof being a magnetic stripe-nounted vinyl

chl oride car the Li ' . i §- ' [ t he heat
sensitive Iaﬁgﬁ;’pﬁqtsh ez'.'il %aftirlcéﬁf”%s?b]\‘%ﬁrygg éié%grngéfielﬁgli %ﬁ%mrﬂe ordd?{r%gﬁr%nber of the
present invention has an information nenorizing part and a reversible

di spl ayimbodiatdnt teithie foheth embodiment, at least two selected from the glass
transition temperature change, the transparency temperature width and
resin type meet the above description. | As a result, the image forming to the

10 image deleting is accomplished for a short time, even the minimum-time
(several milli seconds)-heating with the thermal head can sufficiently delete .
the image, sufficient deleting property can be kept with the elapsed time
after the image formation due to unchanged deleting energy, and even high
temperature rest for a long time can form the image excellent in storing
15 property, contrast, visibility and the like.

The heat reversible recording label of the present invention has one
of an adhesive layer and a viscosity agent layer, on a face opposite to a face
which is formed with the image of the heat reversible recording medium of
the present invention. With the heat reversible recording label, heating the

20 heat reversible recording medium’s part by using the thermal head for a

minimum time of several milli seconds can sufficiently delete the image, and

10



reversi bl e displaying part being the heat reversible recordi ng nmedi um of
the present invention. Wth the heat reversible recording menbrﬁji, in[ége
15 reversible displaying part, a desired i nage can be forned a et at
a desired timng. In this case, even when the heating is carried out for a
mninmumtine of several mlli seconds with the thermal head can
sufficiently delete the image, and the del eting energy may not change with

the el apsed tine after the i e fornation, thus keepin ufficient
del etin @de}ﬁtwggeqwgymséwggﬁwg% ik thselapged e ﬁﬁﬁg the FWaLB Ay ng at
high tenperature can formthe image that is excellent in storing property,

11 01 DErnefi96n, thRRHedping ¥hSichidt déleﬁﬁg prbferty keMosBoddicartif@ipehand, in

the information recording part, a recording nmethod according to types of
card, disk, disk_ cartridge, tape cassette angl_ Ihr%diléié}% CEH record and

del et e phatcisexeellemisin dqringAropRED: 6T ast vaabdiy k¢ gam&ei on, i mage
information, nusic 5 information, screen image information and the |ike.

The | MGG PERSS RheRlthE M al rBSEREbI BN B Nt QRIS Bar A4S thedsdatone of an
image formng unit and an i nage deleting unit, where the imge formng

unit heats the heat reversible recording nmedium of the present invention
to ther teRersiblerecpsdinglabehifdefthat hedyenmpgraturegfon s ongdiwees Ivhe 10 i mage.
In the image processor, the above inmage deleting unit nmay heat the heat

reversi . i i FeMtd tHY SRk Yheniabe theat
sensiti gggﬁ%@%?{%ﬁgﬂggﬁg% ?g}séé%lg?g{le r ecdoi#}géi/ﬁlgh?rsg i 3m IS aggétted to the

above resin's softening tenperature (Ts) or nore, the above resin may be
heat reversible recording label of the present invention can be applied to

various applications such as a thick base plate, a specific example thereof
being a magnetic stripe-mounted vinyl chloride card and the like to which
10 direct application of the heat sensitive layer is difficult.

The heat reversible recordigg member of the present invention has
an information memorizing part and a reversible displaying part, with the
reversible displaying part being the heat reversible recording medium of the
present invention. With the heat reversible recording member, in the

15 reversible displaying part, a desired image can be formed and deleted at a
desired timing. In this case, even when the heating is carried out for a
minimum time of several milli seconds with the thermal head can
sufficiently delete the image, and the deleting energy may not change with
the elapsed time after the image formation, thus keeping sufficient deleting

20 property. Moreover in this case, even a long time leaving at high

temperature can form thé' image that is excellent in storing property,
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softened in the heat sensitive layer, thus deleting the air gap which was
15 forned in the interface between the resin and the organic | mol ecul ar
conmpound. As a result, the image forned by the air gap present caNhabEﬁezm
interface between the above resin and the above organic | ow nol ecul ar
conpound may be deleted. Then, in this state, the heat sensitive |ayer may
be cooled to less than the above resin's softening tenperature (Ts), the 20
interface between the above resin and the above organi¢ | ow. nolecul ar
‘conpourdniastbesiabity anddbe dike t K she othgy hand) inddedRirmabid ti ve | ayer

12 01 NEC 2006 may be in a transparent state, thus deleting the image. On

e Lol path AROKB ORI AN BB obeld, dik Ra | 1 over st b @

recording m of I nvention. The heat sensitive |ayer of the
heat reversible recordi ng nmedi um naybe heated to the above 5 resin's

sof t enicagtiidgménpe eassetfs rndthadike cappresevd andyiedete pieepsidegstde  or gani ¢
| ow nol ecul ar conpound's nelting point (Tm or nore. Wth this, in the

thus heag(?rg:fcﬁéﬁ ﬁlé.(té}P Gs %Bgﬁﬂtgr k%ﬁ%&%&? kl%télgﬁ PHRPHRMi SR Yn ific MEl t ed.

Ther eaf'th sensitive er cooled to lI'ess than the above
organi ¢ | ow nol ecul ar conpound's nelting point (Tm), noreover, cooled to 10
| ess thafomﬂrﬁimmeemimagsilsfoi‘m@miowgam‘gﬂp%hkﬁure (Ts). Wth this, in the
t hus cooled part, the air gap nay be fornmed in the interface between the

above resin de, fﬂg%%ea?%"%sg&g‘?ﬁ%%iﬂﬁ%\%‘_@ﬂf’h%%ﬁh c%ﬁ%ﬁr%%@%dat_lbﬂﬂ&@’ causi ng

the white st orm ng e | nmage ocessing nmethod of the
present invention carries out at ] ) .
of an image forming unit and an image deleting unit, where the image

forming unit heats the heat reversible recording medium of the present
invention to thereby form the image and the image deleting unit deletes the

10 image. In the image processor, the above image deleting unit may heat the
heat reversible recording medium of the present invention. When the heat
sensitive layer of the heat reversible recording medium is heated to the
above resin’s softening temperature (Ts) or more, the above resin may be
softened in the heat sensitive layer, thus deleting the air gap which was

15  formed in the interface between the resin and the organic low molecular
compound. As a result, the image formed by the air gap present in the
interface between the above resin and the above organic low molecular
compound may be deleted. Then, in this state, the heat sensitive layer may
be cooled to less than the above resin’s softening temperature (Ts), the

20 interface between the above resin and the above organic low molecular

compound may be kept free from the air gap, and the heat sensitive layer

12




15 | east one of the image form ng and the inmage deleting by heating the
heat reversible recording nediumof the present invention. In :Pe t:i ng%gse
processi ng nethod, the heat reversible recordi ng nedi um of the,é) A&
invention is heated. When the heat sensitive |layer of the heat reversible
recording nediumis heated to the above resin's softening tenperature (Ts)
20 or nore, the above resin may be softened in the heat sensitive |ayer,
thus deleting the air gap which was forned in the interface between the
resin amdy 8104 tHEGP20est state, dragedeletingwhadmagal ar conpound. As a result,
the image fornmed by the air gap present in the interface between the above
resin e o] 1 r ?x‘ﬂy Figr IV el eted. Then,
in thi 2621[%}{&&&? ﬁéﬁnﬁég?eag%ﬁvs‘% %@‘?@%ﬂlﬂ%n‘h@? e clg%l1 ed t%@‘clltcejss t han t he
above resin's softening 5 tenperature (Ts), the interface between the above
resin arverkiblaboeeding yadiwn|ddwhegiresantanveniipoundhedipabseRaisiver ree from
the air gap, and the heat sensitive |layer may be in the transparent state,
t hus de i i . 3 [ recordi ng
rod; um G0t R the BebhfFireib i phciRafid odiiin o BE HETEA ROYRE SHEKE [hat. the
heat sensitive |layer of 10 the heat reversible recording nmediumis heated
to tthe pdmin’s sofishmesteswperating (Ty) emeers mare(Ter) heatadotoethenah@wyer, heat ed
to the above organic | ow nolecular conmpound' s nelting point (Tn) or nore.

Wth this, i.n;the th h r ' I . ound may
be nel t%lf:ﬁamﬁ'hogif éna(%l?élrﬁ?r ¢ ﬁ%bﬁgg? %s&eur%\%lhﬁeeéeﬁlgg%l? Orkra%‘;i/\b e ?ggbg@l%’gﬁlpess t han
t he above 15 organic | ow nol ecul ar conmpound's nelting point (Tm), noreover,
cool ed tle thus heated part, the organic low molecular compound may be melted.

Thereafter, the heat sensitive layer may be cooled to less than the above
organic low molecular compound’s melting point (Tm), moreover, cooled to
10  less than the above resin’s softening temperature (Ts). With this, in the
thus cooled part, the air gap may be formed in the interface between the
above resin and the above organic low molecular compound, thereby causing
~ the white state, and forming the image.
The iﬁagé processing method of the present invention carries out at
15 least one of the image forming and the image deleting by heating the heat
reversible recording medium of the present invention. In the image
processing method, the heat reversible recording medium of the present
invention is heated. When the heat sensitive layer of the heat reversible
recording medium is heated to the above resin’s softening temperature (Ts)
20 or more, the above resin may be softened in the heat sensitive layer, thus

deleting the air gap which was formed in the interface between the resin and
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less than the above resin's softening tenperature (Ts). Wth this, in the
thus cool ed part, the air gap may be fornmed in the interface between the
above resin and the above organic | ow nol ecul ar conpound, ther 'U(Eéiu@p%g
the white state, and forning the i mage. 20 BRI EF DESCRI PTI ON OF THE
DRAWNGS 14 01 DEC 2006 FIG 1 is a graph showi ng an exanple of a
tenperature relative to a transparency change of a heat reversible

recordi ng medi um of the present invention. FIG is a graph show ng

anot herthexengaiic lsiw medequdapermpoved 5 Asacresylt, ttbeﬂlﬁég?rf%‘ﬁgb§r¥b9 change of

the heat reversible recordl ng nmedium of the present invention. FIG 3 is a

gr aph S&E?;’g?’bgpx%g?ﬁﬁéc Erﬁﬂe E%é&ﬂt}@%% Aleh and4skebiodd energy wdth

relative enS| ty o e heat reversible recording nmedium
of the present inventi on 10 FIG 4 is graph_show ng an ent hal py

rel axatmmanmehwunmimlabyompomd:m@abaldél@ﬁd fthen, Blaslsét%f@h@%t i c showi ng
an exanple of a state where a heat reverS| bl e recordi ng | abel of the

presenty inv %Qltsit?pe laﬁre?'trﬁ%gpgq,o lgd%oqé Cha{}fer élﬂcﬂ% RhiPHsdMenihg FIG 6 is a

schemati € a st a Wher & heat reversible
recordi ng | abel of t he present |nvent|on is attached to a CD-RW
5 temperature (Ts), the interface between the above resin and the above

organic low molecular compound may be kept free from the air gap, and the
heat sensitive layer may be in the transparent state, thus deleting the image.
On the other hand, the heat reversible recording medium of the present
invention may be heated to such an extent that the heat sensitive layer of

10 the heat reversible recording medium is heated to the above resin’s softening
temperature (Ts) or more, moreover, heated to the above organic low
molecular compound’s melting point (Tm) or more. With this, in the thus
heated part, the organic low molecular compound may be melted.
Thereafter, the heat sensitive layer may be cooled to less than the above

15  organic low molecular compound’s melting point (Tm), moreover, cooled to
less than the above resin’s softening temperature (Ts). With this, in the
thus cooled part, the air gap may be formed in the interface between the
above resin and the above organic low molecular compound, thereby causing
the white state, and forming the image.

20

BRIEF DESCRIPTION OF THE DRAWINGS
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FIG 7 is a schematic cross section showi ng an exanple of a state where the
heat reversible recording | abel of the present invention is attagached to an
optical information recording nedium (CD-RW. 20 FIG 8 is a sc i i €006
showi ng an exanple of a state where the heat reversible recording |abel of
the present invention is attached on to a video 15 01 DEC 2006 cassette.
FIG 9A is a schematic of a filmwith a heat sensitive |ayer and a

protective |a §er di sposed on a_supporter. FIG 9B is a seEematlc of a film
with a refl ecFl@gl isnggraph ghowing aﬂ@"é‘é‘?i&lietqf\?ete%ﬁ‘é'?‘ Wl #ave fdkect i ve
| ayer di sposed on the supporter. FIG 9Cis a schematic of a filmwth the

reflecty Jfaglnbta%&{%ré & %@fa h@&%%féiﬁlel RY6FdiRBInddianPbPEIRChIesent Ay er

di spose upport a nmgnetic heat sensitive layer disposed on
the supporter's backface FIG. 10A i's a schematic of a surface side of an
exanpl eitmyentioa. heat 10 reversi bl e recordi ng medi um of the present

i nvention, which nediun1is machined in a formof a card. FIG 10Bis a

schematic of @ (?f‘% sﬁbﬁ?ﬁg Eﬁﬁﬂﬁeégfeﬂa%ﬁle%f tﬂQ'ﬁémpE{'aﬁ,urélA is a

schematic of ano l'e o reversib recordi ng medi um of
t he present invention, V\:hl ch mediumis machined i nt o 15 a formof a card.
FI G5 11Rlativa te¢hetrearspasen change ofthethantanpersiele repordingmedism  for t he
ICchipin FIG 11A
of the present invention.
| FIG. 3 is a graph showing an example of an applied énergy and a
deleting energy width relative to a reflection density of the heat reversible
recording medium of the present invention.
10 FIG. 4 is a graph showing an enthalpy relaxation measurement by a
DSC measurement.
FIG. 5 is a schematic showing an example of a state where a heat
reversible recording label of the present invention is attached to a disk
cartridge of an MD. T
15 FIG. 6 is a schematic showing an example of a state where the heat
reversible recording label of the present invention is attached to a CD-RW.
FIG. 7 is a schematic cross section showing an example of a state
where the heat reversible recording label of the present invention is attached
to an optical information recording medium (CD-RW).

20 FIG. 8 is a schematic showing an example of a state where the heat

reversible recording label of the present invention is attached on to a video
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FIG 12Ais a structural block diagram showing an integrated circuit. 20
FIG 12B is a schematic showing a RAM containing a plurality of,, nenor
zones. 16 01 DEC 2006 FIG 13A is a schematic of an image pro&ggerc 2£5
including a ceranmi c heater for deleting an inmage and a thermal head for
formng the image. FIG 13B is a schematic showi ng an exanple of an inage
processor of the present invention. 5 FIG 14 is a graph show ng a

del eting energy relative to a deleting density, according to an exanple 1.
FI G lhassette.graph showing a deleting energy relative to a deleting
density, according to an exanple 2. FIG 16 is a graph show ng a deleting

energy rel at }E*fghg%ﬁ gadgéhffg}.g@? of 2 (RN R idhYa nd 899(51%1&%"1%’5'&%1%&@' e 3. FIG

17 is a grap ng energy relative to a deleting density,
according to an exanple 4. FIG 18 is a graph showi ng a del eting energy
rel ati yeoteetidedalet disposetbosiat suppaetsr ding to an exanple 5. 15 FIG 19 is a
graph showing a deleting energy relative to a deleting density, according

to an exanpl ﬁ’;ﬁ? %%c%%? iqs%fai?g{-gqﬂms (?mgg?ﬁe&%gié}%g aneisnt relative to a

deleting de 0 an exa

5 sensitive layer and the protective layer disposed on the supporter.
FIG. 9C is a schematic of a film with the reflecting layer, the heat
sensitive layer and the protective layer disposed on the supporter, and a
. magnetic heat sensitive layer disposed on the supporter’s backface.
FICG. 10A is a schematic of a surface side of an example of the heat
10 reversible recording medium of the present invention, which medium 1s

machined in a form of a card.

FIG. 10B is a schematic of a backface of the schematic in FIG. 10A.
FIG. 11A is a schematic of another example of the heat reversible

recording medium of the present invention, which medium is machined into

15 a form of a card.

FIG. 11B is a schematic showing an IC chip embedded in a dent part

for the IC chip in FIG. 11A.

FIG. 12A is a structural block diagram, showing an integrated

circuit.

20 FIG. 12B is a schematic showing a RAM containing a plurality of

memory zones.
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FIG 21 is a graph showing a deleting energy relative to a deleting 20
density, according to a conparative exanple 1. FIG 22 is a graph show ng a
deleting energy relative to a deleting 17 01 DEC 2006 densi tyé)feﬂﬁﬁoﬂm ng
to a conparative exanple 2. FIG 23 is a graph showi ng a del eting energy
relative to a deleting density, according to a conparative exanple 3. FIG
24 is a graph showing a deleting energy relative to a deleting 5 density,
according to a conparative exanple 4. FIG 25 is a graph showing a del eting

o exarpl e 4. s a or _ i
R e B A i e

density, accordjn 0, a conparative exanple 6. 10 FIG 27 is a graph

showi ng a h@&t%ﬁi%sf?t@g@&wgﬁén@ﬁit agﬁaad ?%rf%magah@m%&eeordi ng to an
exanple 7. FIG 28 is a graph showing a reflection density relative to a

t enper at ur e, acEHNG.diIR)is Dschenmabip ahawingeareosaamgile oflan khége @@cesonof)r aph
showing a reflection density relative to a 15 tenperature, according to a
conparativg, k enventibhG 30 is a graph showing a reflection density
relative to tenperature, according to a conparative exanple 3. FIG 31

5,2, 9rgnh showgg o Lefbect Lon, Jensl ol ELALLYS1L0 o o RIBSEET VT e
density, according to an example 1.
FIG. 1_5 is a graph showing a deleting energy relative to a deleting
density, according to an example 2.
FIG. 16 is a graph showing a deleting energy relative to a deleting
10  density, according to an example 3.
FIG. 17 is a graph showing a deleting energy relative to a deleting
density, according to an example 4.
FIG. 18 is a graph showing a deleting energy relative to a deleting
density, according to an example 5.
15 FIG. 19 is a graph showing a deleting energy relative to a deleting
density, according to an example 6.
FIG. 20 is a graph showing a deleting energy relative to a deleting
density, according to an example 7.
FIG. 21 is a graph showing a deleting energy relative to a deleting

20  density, according to a comparative example 1.

FIG. 22 is a graph showing a deleting energy relative to a deleting
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20 FIG 32 is a graph showing a reflection density relative to a
tenperature, according to a conparative exanple 5. 18 01 DEC 2006 FIG 33
is a graph showing a reflection density relative to a tenperaty&0DEC 2006
according to a conparative exanple 6. BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON  (Heat reversible recording nedium 5 The heat reversible

recordi ng nmedium of the present invention conprises at |east a heat
sensitive | ayer which conprises a resin and an organic |ow nol ecul ar

conpound, RRAEAY &cordin y selected when necessary, and
Y §Eoor@ind]b .ag&%gebﬁﬂ@géb

has a transparéncy wnich i riable depending on tenperature.
The heat reversible,.yecordi medi u f.the 10 present invention is
preferred to bebg}iyz%’fs Wépﬁgh?‘mgr?g%???%& RSB A7 ARYR torpdeleting ¢

enbodi nent. Accordi ng to the first enbodi nent, the heat sensitive |ayer has

a gl ass tdansity, aerordisgpe raomparathvereagempie 310C to 5C, and the transparency
tenperature wi dth of 30C or nore. According to the second enbodi nent, is

the above resi NFeENERisNSg@aPh 8E6WingG MAEYSY ede@S) Rela@idiol\@el sensitive
| ayer has a glass transition tenperature change of -10C to . Accordi ng

to the thigsd. [ t, .t ve resi ontains an acrylic resin, and
t he hea? ggﬁ% flgcg)r{@get? ahcgg‘lpé?ﬁ}vgnegtsg}pz%gy tenperature wi dth of 40C or
nore. Accordi nglto the fourth enbodi nent, the above resin contains an

acrylic 20 pol y&IGr&xsis granl sheweingaedeletingenarge relaljea torfadeleting anspar ency
t enperature
density, according to a comparative example 5.
FIG. 26 is a graph showing a deleting energy relative to a deleting
density, according to a comparative example 6.
10 FIG. 27 1s a graph showing a reflection density relative to a
temperature, according to an example 7.
FIG. 28 is a graph showing a reflection density relative to a
temperature, according to a comparative example 1.
FIG. 29 is a graph showing a reflection density relative to a
15  temperature, according to a comparative example 2.
FIG. 30 is a graph showing a reflection density relative to a
temperature, according to a comparative example 3.
FIG. 31 is a graph showing a reflection density relative to a
temperature, according to a comparative example 4.

20  FIG. 32 is a graph showing a reflection density relative to a temperature,

according to a comparative example 5.
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wi dth of 30C or nore. 19 01 DEC 2006 The heat sensitive |ayer has a
transparency which may reversi bly vary, dependi ng on tenperatur froma
transparent state to a white state (hereinafter, as the case nﬁ?f-}f@,ms
referred to as "opaque state"). The heat 5 reversible recordi ng nmedi um of

the present invention fornms and del etes an image, by using the transparency

change of the heat sensitive layer. In the heat sensitive |ayer, a
mechani sm ch ing the transparenc be .inferred, for exanple, in the
fol | owi ng mgﬁgﬁ-.ﬁ%ﬁeﬂ:ﬁﬂ@hﬁh‘wmngFgﬁgM denyfg relabive|tayer | the above
organi ¢ | ow nol ecul ar conpound is dispersed in 10 the above resin (as the

case MesnBforat @FL L iR 85 a cobFdtabvexamsleic@l , " "matrix resin") in a
formof a'particle. Wien the heat sensitive layer is in "the transparent

or gant ¢ 1 ow o BTtk R A RANT S RSB EN R Nabove recin in a

formof a particle) and the above resin, and thereby an incident 15 |ight

i nto t hgrhigaleveritlelo¥SrdiAYy Shedf@n)t ransmt without scattering. As a
result, the heat sensitive | ayer beconmes "transparent.” On the other hand,

when t he heat _sensitive I.ai;g. is.in "the white state,” the air gap is
preSent in thee hpatcravgeableresesdingiaedBonoithe psespaniiaventioRol ecul ar
conpound (which is dispersed in the above resin in a formof a particle)

and the; gesf&ﬂ'egst g%elaegeﬁﬁ%fv%%yémﬂimb&ﬁghsbé desihRd e heat

sensitive Tayer makes a large refraction and | arge scattering in an

interface between the air gap and the 20
organic low molecular compound, moreover, other component properly

selected when necessary, and has a transparency which is reversibly variable
depending on temperature. ﬂThe heat reversible recording medium of the

10 present invention is preferred to be any of the following first embodiment to
fourth embodiment.

According to the first _e_mﬁodiment, the heat sensitive layer has a
glass transition temperature change of -10°C to 5°C, and the transparency
temperature width of 30°C or more. According to the second embodiment,

15 the above resin contains an acrylic polyol resin, and the heat sensitive layer
has a glass transition temperature change of -10°C to 5°C. According to the
third embodiment, the above resin contains an acrylic resin, and the heat
sensitive layer has a transparency temperature width of 40°C or more.
According to the fourth embodiment, the above resin contains an acrylic

20 polyol resin, and the heat sensitive layer has a transparency temperature

width of 30°C or more.
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01 DEC 2006- above organic | ow nol ecul ar conpound and in an interface
between the air gap and the above resin. As a result, the heat nS|t|ve

| ayer may beconme "white," that is, only a part where the abovéﬁiluQ;
present becones "white,”™ with the other part becom ng "transparent,” to
thereby forma 5 desired inage with a contrast between the white and the
transparency. Exanples of the thus fornmed "image" herein include a
character, a mark, a diagram a picture, an image, and arbitrary

conbi nation thereof, and the |I|ike. Hereinafter described referring to the
drawings is formng and 10 deleting of the image in the heat reversible

recordi ng nedllwrhest §ensitive layerdizand tisheph renenwhidnmlag rekermsiblnper at ur e
relative to a transparency change of the heat sensitive |ayer of the heat
reversibl e recor Her.ei t he h |n FIG 1.uses, pol yester
hnd t hev iR ESrai PR R aLulS, SOt fraRa hRg) ettiegian EhIALE ecul ar
conpound i s hi gher al cohol, higher 15 fatty acid and the like. Profile of

FIG 1 (lryeefwef sy tidedye mbanel ngletfhd tonmt ‘@piaguefstite’he Bloleatr esin, the
material for the above organi c | ow nol ecul ar conmpound, and the like. In

FIG_1, the heat sensitive. | r cont ai ni.ng the bover and the 20
or ot YRR ERcar AP e B ST DY (e DRCRTRdnTen o trts ARd Bl tBRSn, 'S - ani t e

state (opaque), for exanple, at a nornmal tenperature of "To" or |less. The
21 01 QE@%O@;@ udigatths enshdparendyasterndeadtibe Hoaemehbtivieclaper.atlay ¢he' Ti " may
e

gradual |y come _

heat sensitive layer, a mechanism changing the transparency may be
inferred, for example, in the following manner. Specifically, in the heat
sensitive layer, the above organic low molecular compound is dispersed in

10  the above resin (as the case may be, referred to as “resin base material,”
“matrix resin”) in a form of a particle. When the heat sensitive layer is in
“the transparenf state,” an air gap is not present in an interface between the
above the organic low molecular compound (which is dispersed in the above
resin in a form of a partiale) and the above resin, and thereby an incident

15 lighf into the heat sensitive layer may transmit without scattering. Asa
result, the heat sensitive layer becomes “transparent.” On the other hand,
when the heat sensitive layer is in “the white state,” the air gap is present in
the interface between the above the organic low molecular compound (which
is dispersed in the above resin in a form of a particle) and the above resin,

20 and thereby the incident light into the heat sensitive layer makes a large

refraction and a large scattering in an interface between the air gap and the

20




transparent, and then heated to a tenperature "T2" to "Wmay becone in a
"transparent"” state. Even when returned fromthis "transparent”_state
again to the nornmal tenperature of "To" or |ess, the heat sensi @ \EQ Her
may 5 be kept in the "transparent” state. The above can be described as
follows. The above resin may start being softened from about the
tenperature "Ti." 'Then, with increase in the tenperature, the resin in
conbination with the above organic |ow nolecul ar conpound may expand. In
this cadmvehogeuirlow mtecutapenmpownd apidominterfape batversthg aht er
expansion than the above 10 resin, thereby the organic | ow nol ecul ar

conpound _na cr e LK L. i I t ween the
resin ad ?’?ﬂ%%ggﬁi’éﬁ?% n%g Zacﬂﬁsgllril‘g t@%#ﬁggﬁ?ﬂﬁéﬁ%@gﬁ%}% n aogfeadual |y

i ncreased transparency. Fromthe tenperature "T2" to the tenperature "T3",
t he abdwehivs,jahacid, onlynpecuwhere therpbavelairegarbie nmsentskeedommsl t ed st at e,
and then may be in the 15 "transparent” state with the remaining air gap

when ¢ ne it VGURGRE Phfer 1l LB EEHE HrafOPRAE o BpbRE R 40\ 27 T oar e

| ow nol ecul ar conpound may be crystallized at a conparatively high
t emper alasied Baasd withva comterachbeiyecen thie white spul tlie imanspaxencyhe above resin
is in a softened state, and therefore is 20 capable of follow ng the vol une

cryst arbraaplestol SR aeind Thd T B ind R A B0 fi bt RS (ot o
W t hout causing the air gap in the interface between the organic | ow
nol ecul @ageonpayicvandah heapgesimd arbitrary combination thereof, and the
like.
Hereinafter described referring to the drawings is forming and
10  deleting of the image in the heat reversible fecording medium. FIG.1lisa
graph showing an example of a temperature relative to a transparency
change of the heat sensitive layer of the heat reversible recording medium.
Herein, the graph in FIG. 1 uses.polyes’cer and the like for the above resin,_
and the above organic low molecular compound is higher alcohol, higher .
15 fatty acid and the like. Profile of FIG. 1 may be deformed by changing the

material for the above resin, the material for the above organic low

molecular compound, and the like.

In FIG. 1, the heat sensitive layer containing the above resin and the
20 organic low molecular compound (dispersed in the resin) may be in a “white”

state (opaque), for examp.le, at a normal temperature of “To” or less. The
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Moreover, the heat sensitive layer further heated to a tenperature "T4" or
nore may be in a "sem-transparent” state which is a mddle between 5 the
maxi mum transparency and the naximum opacity. Then, when this t hﬁéﬂa&@ﬁre
is decreased, the heat sensitive layer may be in the "white" state
(opaque), without being in the "transparent” state. That is, after
conpletely nelted at the tenperature "T4" or nore, the above organic | ow
nmol ecul ar conpound may be in too cooled a state, thereby may be 10
cryst al héatednaitive lagapbeatas fonl thentemypenagnes “Thanay Béafi‘é#}iébw‘% "To." In
this case, the above resin cannot follow the volune change of the above
or gani ¢ C | wingy e J {Qn, causin
t he ai rtrégg)gfgr%h? h@?ﬁ?@?ﬁ%@%@%&%ﬂﬁgg %%Qgggg%ii&%wwnﬁ g%élﬂng?htgnpound ang
the resin, thus bringing about the "white" state. 15 As descri bed above,
the forfrramppament rasatiel divenywifenttesurnes@ons thinctransparensy étatepl e recor di ng
medi .LIP’! canI be ca][ri ed out by using the transparency change of the heat
sensitiyve. r " emt»' t pRTY T § =W . For the
tr anspecege dhe metiie WrptFAARORETRY oS Ao b eV By BB, e
state to the "white" state, the followi ng elenents of 20 the heat sensitive
| ayesr  asekeéppior thenttraggmeent’ stasé.t i The aboypecan bedesmgbed agifeldews.r ansi ti on
Eenperature c_hgn%e with el apsed tine (ATg), transparency 23 01 DEC 2006
enper re,wdth.(ATW ,. i Dit i e ] 4mg ener
wi dt h ?ﬁg%aBoY%ﬁs FEhSE rﬁé’%é‘gé ?‘ﬁ%rrée’?etdu Hd bt/ thd %té‘?]‘?%‘%ﬁ%t A nts of the
above resin and the above organic | ow nol ecul ar conpound in the heat

Then, with increase in the temperature, the resin in combination with the

above organic low molecular compound may expand. In this case, howevg;_*,
the organic low molecular compound has greater expansion than the above

10 resin, thereby the organic low molecular compound may gradually decrease
the air gap in the interface between the resin and the organic low molecular
compound, resulting in a gradually increased transparency. From the
temperature “Ts” to the temperature “Ts”, the above organic low molecular
compound may be in a semi-melted state, and thien may be in the

15 “transparent” state with the remaining air gap embedded by the organic low
molecular compound in the semi-melted state. When the heat sensitive
layer is cooled in this state, the above organic low molecular compound may
be crystallized at a comparatively high temperature, causing volume change.

At this point in time, the above resinisina séftened s-t:lte, and therefore is

20 capable of following the volume change of the above organic low molecular

compound attributable to the crystallization, thus keeping the “transparent”
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sensitive |layer, deformation of the above resin and the above organic low 5
nol ecul ar conpound in the heat sensitive |ayer at the softening_points or
nore, and the like. G ass Transition Tenperature (Tg) The gl as@ 1 Q&hAN8 | on
tenperature (Tg) of the heat sensitive layer is not specifically limted,
and therefore can be properly selected according to 10 the object, a
preferabl e exanple thereof including 30 C to 70 C, and nore preferably
30 C to 50 C.. The glass transition tenperature (Tg) .l ess thai'l 30 C denotes
a r oom staseathauircaushe Bairgap iancths wderfpcobetwaersthe grgamigilampr e t han 70
C. may decrease repetition durability of the heat sensitive layer. 15 The

gl ass th%[b%uﬁéﬁébxﬁ?%ﬂﬁhﬂrtﬁe%sﬁﬁe heat sensitive |ayer can be obtained
by a curve (DSC=ditfferential scanning calorinmetry) of a transition part

seen in tenperature increase which curve is neasured pursuant to JIS K7121
(instituted iMorewer, therkqadmensgive laygr dwethpsdeatad o a tempgralddet r ansi ti on

tenperature of the heat sensitive layer is defined as an intersecting point

of a 20«pbRe hGRdnhyHeald yse%ﬂf"h‘éh%%éiéﬁfntf’ SRR SRR GY o IR R cbhNe W th

t he curve: o? a stepw se change par a glass transition tenperature. In
other words, the above intersecting point is equal to a mddle point in

t he 9 orfdiet makimun tragspprencyppl tioE@m ooemm gpacite { BhewWwhendhis apol at ed
glass transition initial tenperature (Tig) and extrapol ated gl ass

transi L SAPLADid ARSI Ee hIROLensitFEIAARCKAY AL i ARSWHRES! ! f'on
g s derfined as an
state (opaque), without being in the “transparent” state. That is, after
completely melted at the temperature “T4” or more, the above organic low
molecular corx;pound may be in too cooled a state, thereby may be

10 crystallized at a temperature slightly higher than the temperature “To.” In
this case, the above resin cannot follow the volume change of the above
organic low molecular compound attributable to the crystallization, causing
the air gap in the interface between the organic low molecular compound and
the resin, thus bringing about the “white” state.

15 As described above, the forming and the deleting of the image of the
heat reversible recording medium can be carried out by using the
transparency change of the heat sensitive layer from the “transparent” state
to the “white” state. For the transparency change of the heat sensitive layer
from the “transparent” state to the “white” state, the following elements of

20 the heat sensitive layer are important: glass transition temperature (Tg),

glass transition temperat’rﬁre change with elapsed time (ATg), transparency
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intersecting point of the followng: 5 1) the base |ine extending
straightly fromthe |ow tenperature side to the high tenperature side, and
2) the tangent drawn on the point that maxim zes the slope of t¥ EDE&@QQM se
change part of the glass transition. * Extrapol ated d ass Transition Endi ng
Tenperature (Teg) is defined as an 10 intersecting point of the follow ng:
1) the base |line extending straightly fromthe high tenperature side to
the | ow tenperature side, and 2) the tangent drawn on the points that

maxi m zes S i | transition.
15 Hor oi n, e BRoyRin (BT s R SRR Rl Mol e8] o7 T he
stepw se change part, the "extrapql ated glass transition epdi ng tenperature
(Teg)" f or voefiahanggratingvigh § S?CPH%iﬁ%%ltﬂ%ﬁ%ﬁ%ﬁlﬂng}nés Bgtgﬁned as an
intersection point of the followng: 1) the base |ine extending straightly
from the habbwvd esinemdtthe ebevalergadie low mblechlancereppardainuthe hsitde, and 25 01
CEC 2006 2) the tangent drawn on the point that naxi mzes the slope of the

curve the LARASM 1206 AUNBPRatiBE ]QP?ierﬁbﬁ%' rddiCadld B FRVP BRI Rvsi de. The

glass transition tenperature o he heat sensitive |ayer can be neasured,
for exanple, with a DSC nqeasuring apparatus and t lL.i ke.. 5 Specifically,
at firs?, Fﬁge‘??i%{'tcogmﬁ’élpgﬁgth f?ﬁfg Fergi?tl‘fﬂé‘yqeaaltgg? %‘{}g‘?nél?‘%]’%mfse‘?:ror di ng

more, and the like.

.- Glass Transition Temperature (Tg) -

The glass transition temperature (Tg) of the heat sensitive layer is
not specifically limited, and therefore can be properly selected according té

10  the object, a preferable example thereof including 30° C. to 70° C , and more
preferably 30° C. to 50° C.

The glass transition temperature (Tg) less than 30° C. denotes a room
temperature (hereinafter denoted by 23° C + 3° C ), and more than 70° C. may
decrease repetition durability of the heat sensitive layer.

15 The glass transition temperature of the heat sensitive layer can be
obtained by a curve (DSC=differential scanning calorimetry) of a transition
part seen in temperature increase which curve is measured pursuant to JIS
K7121 (instituted in 1987, version 1999). In the DSC curve, the glass transition
temperature of the heat sensitive layer is defined as an intersecting point of a

20 line longitudinally equidistant from each extended base line with the curve of a
stepwise change part of a glass transition temperature. In other words, the

above intersecting point is equal to a middle point in the longitudinal direction
24




mediumis to be peeled. In this case, when the glass transition tenperature
“of the heat sensitive |layer is nmeasurable, adhesion of a small gnount of
the protective |layer, adhesive |layer and the |like to the heat gérﬂﬁq 2008

| ayer is allowed. Herein, exanples of a nmethod of peeling the heat
sensitive layer 10 includes the follow ng: Wen the heat sensitive layer is
applied on to an alum num evaporation |ayer, a paper file and the like is
to be used for renoving the layer (such as protective layer) that is

applied too%e‘fBﬂ@%in&i%ﬁ&?Blat v% ssst?ﬁﬁﬁtﬁdd’r?litliﬁx%f)eﬁaﬁﬁé‘ &T%? afiffum num

evaporate part 1s to SSO w th hydrochlorfc aci hydr of | uoric
acid, to thereby obtain the.heat .15 sensitive_.layer in a formof a film
Then, the ?ﬁ{@%aégq?g@s%gggs@%g@@pgéerpj%;ggure &3530 be put in a DSC neasuring
cell made of aluminum to thereby carrying out the neasurenent. The above
DSC neasur f fixirapplatest Glass Sransitiondodidl (IempeyatifeniTighs defined anabe properly
sel ected fromthose known in the art according to the object, 20 a

pref er abl ejfe%asming gdier she FoIdwidgng differential thermal |ayer scanning 26
01 0 E C 2006 calorinmeter 6200 and the |like made by SII. Sanple quantity

Subst are 1 s alLE R Doy aacifab Sl 3 B Pt Rifityfl ade B TRC U

~*about 15C/ min.  Herein, too small the above sanple quantity may increase
noi se to dHiedugh sanpeEralERsidaeandanpl e quantity may hinder heat conveyance to
the entire sanple, the above both cases making it difficult to obtain
accurate data. 2)tGeaspent dnsin orothetpimiahat aeindbese swipclofehapsed tine

(ATg)
stepwise change part of the glass transition.
* Extrapolated Glass Transition Ending Temperature (Teg) is defined as an

10  intersecting point of the following:

1) the base line extending straightly from the high temperature side to
the low temperature side, and

2} the tangent drawn on the points that maximizes the slope of the
stepwise change part of the glass transition.

15 Herein, when a peak is present on the high temperature side of the
stepwise change part, the “extrapolated glass transition ending temperature
(Teg)” for obtaining the glass transition temperature is defined as an
intersection point of the following:

1) the base line extending straightly from the high temperature side

20 to the low temperature side, and -
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The glass transition tenperature change wwth el apsed tinme (ATg) of the
heat sensitive |ayer according to the first enbodi nent and the second 10
enmbodi ment is -10C to 5C and nore preferably -7C to 5C, while a@&d¥<h 886 to
the third enbodi rent and the fourth enbodi nent -10.C to 5C and nore
preferably -7C to 5C. Wen the glass transition tenperature change with

el apsed tinme (ATg) is within the above range, the glass transition
.tenmperature of the heat 15 sensitive layer is less likely to shift to the

NGt eper atUr g e Bt i ERARInY BB ORI T DU

bringi ng about goo eting pro even w el apsed tirnme after

the i mage formation, The ass, transitjon tenperature change with el apsed
time (ATQ) thedanggnt drayg 0&%? Rewt PP&ﬁ%L’c&%ﬁW@WB@F&!({ﬁ e with elapsed tinme
after image formation (Tga) 27 01 DEC 2006 mnus an initial glass

transition tenpthaglasetrawomnorafenyreratmegef tho et scositif ddyer chiebei n, t he above
"the glass transition tenperature with elapsed tine after imge fornmation

(Tga)" is pRhaieetoP¥xdmKenNgithReDSEaatANERk galaﬁfseahdttﬁ@nia@.at sensitive
| ayer is stored for 1 week at a tenperature E | ower than the gl ass

oSt onShIBERS 4 kTR Bl M PP e RO o
el apsed time (ATg) can )
medium 1s o be peeled. In this case, when the glass transition temperature
of the heat sensitive layer is measurable, adhesion of a small amount of the
protective layer, adhesive layer and the like to the heat sensitive layer is
allowed. Herein, examples of a method of peeling the heat sensitive layer
10 includes the following: When the heat sensitive layer is applied on to an
aluminum evaporation layer, a paper file and the like is to be used for
removing the layer (such as protective layer) that is applied to an upper part of
heat sensitive layer, then, an aluminum evaporate part is to be dissolved
with hydrochloric acid or hydrofluoric acid, to thereby obtain the heat
15  sensitive layer in a form of a film. Then, the thus peeled heat sensitive layer
15 to be put in a DSC measuring cell made of aluminum, to thereby
carrying out the measurement.
The above DSC measuring apparatus is not specifically limited, an

can be properly selected from those known in the art according to the object,

20  a preferable example thereof including differential thermal layer scanning
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be neasured, for exanple, in the follow ng manner. Specifically, at first,
a 10 sanple of the heat sensitive layer put in a DSC neasuring cell is to
be heated in a horoiothernmal bath for 5 mnutes at 130C which @1 DEC 2006
sufficiently higher than the softening tenperature of the heat sensitive

| ayer, to thereby soften the sanple of the heat sensitive |layer. Then, the
DSC neasuring cell including the thus softened sanple of the heat
sensitive layer is to be taken 15 out of the honviothermal_ bath, to be |eft

cool ed ealorimester 630Q padithe liks madethnSIL. ¢ Hanpleiauantityelor dbe PFA t he heat

sensitive layer in a glass state. The glass transition tenperature

measur e - B AL
tenpera&l?lraéu%%gnﬁ%%;fgr |mhgeg?o? nat%lon (Tgl).™ aHIelrei n, sSoon after the
sanpl e of the heat sensitive layer is softened, 20 the resin of the heat
sensi t i grhinpen oxkylenand sl likei tarapgragorg infreagedrathas ebygut A8 Clgrias s
transition tenperature cannot be accurately neasured. Therefore, 28 01 DEC

2006 Wﬁ%ﬁ%&ﬁ%@‘éﬂh&% d36 Sg%ﬁ,@g e‘mﬂ?‘ﬁ#ﬁ%—"é@ g'li&QHéé RERE"BIEE AN obtain

an accura neasure data o ass transition tenperature
soon after image formation (Tgl)." In case that the "initial glass
trarsi t mwrh thersper@e yruardiyrmay thendémbeat dopwepanentq thy gntiveasamoplehe
obtained after the 5 rest of 30 mnutes at roomtenperature, the rest tine

cansi 1 | TGRSR e ChRlkind sLMEPU b LR SrodkdB BRLD LS masure the-
"initial glass transition tenperature soon after imge formation (Tgl)."
Wien t heGloviransisiont temepdrs tuxeockstnget withtelapsedt fifiecc@R2)to accuratel y
The glass transition temperature change with elapsed time (ATg) of
the heat sénsitive layer according to the first ei-nbodiment and the second
10 embodiment is -10°C to 5°C and more preferably -7°C to 5°C, while according
to the third embodiment and the fourth embodiment -10°C to 5°C and more -
preferably -7°C to 5°C.
When the glass transition temperature change with elapsed time
(ATg) is within the above range, the glass transition temperature of the heat
15 sensitive layer is less likely to shift to the high temperature side after the
elapsed time of image forming, thus bringing about a good deleting property
even with the elapsed time after the image formation.
The glass transition temperature change with elapsed time (ATg)
denotes: "

20 a glass transition temperature with elapsed time after image

formation (Tga)
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10 neasure the "initial glass transition tenperature soon after inage
formation (Tgl)." When above rest tine is too |ong, the above ""Ent"—’haiﬁﬁ)él
rel axati on" phenonenon nay be caused, shifting the "initial gl HEC
transition tenperature soon after inmage formation (Tgl) " to the high
tenperature. In sum the rest tine is preferably 30 m nutes to about 3
hours. 15 On the other hand, the "glass transition tenperature with el apsed
time after image formation (Tga)" is defined in the follow ng manner: After
heating, the ratnys an hitishglansdransision tepeperajare soon;afteraimagd i cient |y
cooled at roomtenperature (23C), then, nmaking the neasurenent after the
heat itd er is stored for 1 week at a tenperature 5C | ower than

t he gl Z@gﬁ? fo¥1$3(’1‘ Si'tion tenperature (Tg) of the heat sensitive |ayer.
Specifically, for Tgl) of 40C, (Tga) is 35C. 29 01 CEC 2006 _ Transparency
Tenper at ur e \Meiteln (Aipboveéthe glaspdransyiondiepareaatune withtedapsery) i s not
specifically limted, and therefore can be properly selected according to
t he obj ) . I . ac ] . i . gy Tal the fourth
enbodi r};g‘%'tteafg%r ng%(ﬁn@rrgia}tlso% age%g%ﬁtgfﬁ%@lgéﬁ%lggﬂ?gﬁ nor ee|ﬁo{rée er abl e.
Specifying the upper limt, 30C to 90Cis preferable, 40Cto 90Cis nore
pr eber atftey, thenkle AGEnTI80EYes is soped fod 1 wepkeftor tdihperaturo b hogwen t he
second enbodi nent, 30C or nore is preferable, 40C or nore is nore

500 1o artranes Uil BB b s AQIMROARFLED P, 0° 10
According to the third enbodi nent, 40C or nore is
Specifically, for (Tgl) of 40°C, (Tga) is 35°C.
The glass transition tempe;‘ature change with elapsed time (ATg) can
be measured, for example, il; the following manner. Specifically, at first, a
10 sample of the heat sensitive layer put in a DSC measuring cell is to be heated
_ in a homoiothermal bath for 5 minutes at 130°C which is sufficiently highei'
than the softening temperature of the heat sensitive layer, to thereby soften
the sample of the heat sensitive layer. Then, the DSC measuring cell
including the thus softened sample of the heat sensitive layer is to be taken
15 out of the homoiothermal bath, to be left cooled at room temperature for 2
time, thus making the resin in the heat sensitive layer in a glass state. The
glass transition temperature measured by the above method is defined as the
“initial glass transition temperature soon after image formation (Tgl).”
Herein, soon after the sample of the heat sensitivé layer is softened,

20 the resin of the heat sensitive layer is not sufficiently cooled, and thereby the

glass transition temperature cannot be accurately measured. Therefore,
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necessary, specifying the upper limt, 40Cto 90Cis preferable, 40C to 80C
is nore preferable. The wi der the transparency tenperature w dteé\ ﬁ__\%T\sg é's,
the nore excellent the deleting property and the high speed d E St
property are. 15 Even when being heated with the thermal head for a short
time, the heat sensitive | ayer can be caused to have softening tenperature
or nore of the above resin and the above organic | ow nol ecul ar conpound,

increasing the deleting rate and acconplishing an even deleting. On the
ot her heEn¢@surament afenradolpdymirities addopmcteaparatuie grplial) aypki ng t he
deleting property 20 with the thermal head insufficient. Mre than 90C may

i ncr easgediifte BY(OheRSred ff"ﬁﬂe“?ﬁitﬂil JIREPRLALHIGh taRpsMtire ko efore a

| arge energy Is to be applied0 or formng the white image, worsening the
thermal head's life and gecrgasi ng ‘the durability of the heat reversible
r ecor di aentapgeformation §hehar elicsasedhgs the Ginitigl glass tramgitios defined t he

followng 5 manner. At first, as is seen in FIG 2, the heat reversible

recor di g&gtﬂ Lébn aﬂepﬁnagé?&%éﬁ&wwmaﬁﬁﬁ&\gﬁ %ﬂ)i{aﬁﬂed qfReERL Ure T3

fol |l owe ooling to tenperature To of |ess. i's, the transparency
of the heat reversible recording nediummay vary between the "white" state
and 5t herest o 38painaties at goemaemperatwecthered timaris paberayendadi® (density)
to in the maxi mum "white" state added by a transparency val ue (density)

whi ch iég&&t%nah@t WanBaie othe Aidvkaescsr RINRRL LRI BYEPar ency val ue
y) t1 m

(densit I'n the maxi mf

becomes in a stable glass state, to thereby measure the “initial glass
transition temperature soon aifter image formation (Tgl).”
When the above rest time is too short, it is difficult to accurately

10 measure the “initial glass transition temperature scon after image formation
(Tgl).” When above rest time is too long, the above “enthalpy relaxation”
phenomenon may be caused, shifting the “initial glass transition
temperature soon after image formation (Tgl) ” to the high temperature. In
sum, the rest time is preferably 30 minutes to about 3 hours.

15 On the other hand, the “glass transition temperature with elapsed
time after image formation (Tga)” is defined in the following manner: After
heating, the sample of the heat sensitive layer is to be sufficiently cooled at
room temperature (23°C), then, making the measurement after the heat
sensitive layer is stored for 1 week at a temperature 5°C lower than the glass

20  transition temperature (Tg) of the heat sensitive layer. Specifically, for

(Tgl) of 40°C, (Tga) is 35°C.
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"transparent” state and the transparency value tll in the maxi nrum "white"
state is defined as a transparency value (density) t13. A terrp\egi?tq:re g&é_’
causing a transparency equal to or nore than the transparency RsC 2
(density) t13 is defined as the "transparency tenperature” which has a
range "transparency tenperature range (T4 to T5)," with a wdth thereof
defined as "transparency tenperature width (ATw=T5 - T4)." In this case,
when the above transparency value (density) t12 in the 20 above maxi mum

"transpar ef‘tl“"alﬁhglteﬁcﬂrﬁ"eﬂﬁf& \?E%ﬁéﬂ?({?l mage formng part (in other
Ity

wor ds, when {ra Sparency ‘val ue of transparent part of a 31 01

DEC 2006 non-hgating part is defined. "texture depsity,"), .the

fol | owi ng defi nﬁ? HRANSRARCISY tﬁ@&@%ﬂ“ﬁﬁ@ﬁ@h@%\ﬁb\?é@ é@&ctlﬁ@l]delﬁ@ftﬁ‘} i s higher
than the transparency value (density) t12 in the density maxi num

"t r anspar eand therefbet ean bdpropedy seleeted ansirtlidg tothelebjeote Forsxdrhpleabove
transparency value 5 (density) t12. The transparency tenperature w dth

(OTw) can he giag 6 Btk fif® embBURERIt &nd the fuRth GhbRINBEL, TBPORE mopBgS! fical 1y,
at first, the heat reversible recording mediumwhich s not sufficiently

in the ite state which i.s in the transparent state is to,he. 10
or essed t o oSt AT R YSaTE it IR B SD Rt We e epgt fEihatiGa fn a
honoi ot hermal bath, to thereby make the white state. In this case, the
heating ti me99%; isfpretesstlepd B C talfie 19 mase prafarables and48%e 88 Gisen usi ng t he
hot plate, and about 1 mnute to 5 m nutes when using the above
especially preferable. According to the second embodiment, 30°C or more is
preferable, 40°C or more is more preferable, specifying the'upper limit, 30°C
to 90°C is preferable, 40°C to 90°C is more preferable, and 40°C to 80°C is
10 especially preferable. According to the third embodiment, 40°C or more is
necessary, specitying the upper limit, 40°C to 90°C is preferable, 40°C to 80°C
is more preferable.
The wider the transparency temperature width (ATw) is, the more
excellent the deleting property and the high speed deleting property are.
15 Even when being heated with the thermal head for a short time, the heat
sensitive layer can be caused to have softening temperature or more of the
above resin and the above organic low molecular compound, increasing the
deleting rate and accomplishing an even deleting. On the other hand, less

than 30°C may decrease the deleting property, making the deleting property

20  with the thermal head insufficient. More than 90°C may increase the
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honoi ot hermal bath. Herein, to verify that the heating tenperature is 15
sufficient for whitening the heat reversible recording nmedium feheati an IS
be carried out at a tenperature slightly higher than the above‘élieﬁﬁ%ém
tenperature (for exanple, 100C higher). Wien the whitening density shows
no change before and after the reheating, the tenperature before the
reheating is sufficient for the above whitening. On the other hand, when 20
the whitening density changes before and after the reheating w th whitening
densi t ywhitghing tfmperathte tahmachntherpiore slpsge enprgynsie bsgwoplied Emper at ur e
32 01 DEC 2006 before the reheating is still low, and therefore is not

suffici i i INRL6,68 HdtHdPnsa lcl?éaﬁ]” LS Pav&eheRs Ng
terrpera@%éﬁgrsth%gﬂgg@?}égge’as%%@hp%tre%eatl ng t eS reheatlang.e Then, the heat
reversible recording nediumin the white state is to 5 be heated with a

di f f er eiite dwnmbalitt off the hentieevsihlecireetdinganedipper at ure for causi ng

transparency to the heat reversible recording nmedium For heating the heat

reversible r i i -100
rade by Tovo G KRRt Renistra i Ricty ATNA: RERRA RIS, TP, o
heat bl ocks. Herei nabove, setting of each block is nade in terns of |10

heatsi ngmanmey. pressure, heating tenperature and the |ike, and the above
heat slope tester is controllable. In this case, the heating is to be

ressure set St 16BN ER e It heRibh Rodffing sIAuBPRT (o
(nanely, 1Cto 5C at an equal step) fromthe | ow tenperature causing no
change tiorbet heatedHirom testprature Th to temperature T3 followed by cooling to
temperature To or less. With this, the transparency of the heat reversible |
recording medium may vary between tile “white” state and the “transparent”
10 state. In FIG. 2, a transparency value (density) ti: in the maximum “white”
~ state added by a transparency value (density) which is equivalent to 80% of
difference between the transparency value (density) ti2 in the maximum
“transparent” state and the transparency value ti; in the maximum “white”
state is defined as a transparency value (density) t13. A temperature
15 causing a transparency equal to or more than the transparency value
(density) tis is defined as the “transparency temperature” which has a range
“transparency temperature range (T4 to Ts),” with a width thereof defined as
“transparency temperature width (ATw =T - T.”
In this case, when the above transparency value (density) ti2 in the

20 above maximum “transparent” state is defined as a non-image forming part

(in other words, when transparency value (density) of transparent part of a
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15 to the sufficient tenperature for the above whitening. For preventing
viscosity of the heat reversible recording nmediumto each of tﬁf heat
bl ocks, the heat reversible recording mediumnmay be | ocated ol 3 Q56 2% | m
(10 mor less) nade of polyimde or polyanm de. After carrying out the
heating as descri bed above, the heat reversible 20 recording nediumis to
be cooled to the normal tenperature. Then, using a Macbeth RD 914
reflection _densitoneter (Made by Macbeth), density of the 33 01 DEC 2006
heat r en@néiebtmgrwén@lﬂaénﬁéa’s antesturedleasitya) heffollewing lefiniions

measured. Then, as is seen in FIG 2, the abscissa is defined as the

heati ng . 1k sl ope tester),

whi |l e tﬁgispr |%%ﬁgﬁPé%géf%ﬁg%ﬁ%§%¥%geﬁé¥%E%Pﬁ%%¥§gﬁgﬁ%§ (reflection
density of 'the heat 5 reversible recording nedium, to thereby plot the
above diensispyreney valuerfdarsity é)2 iandhecdansdiyt mambnuhuSrphepareaitddj acent

points with a line, resulting in developnent of a graph. In this case,
when th p. Fieg d versiihle recording
ot um St R, Sfille gRHERP [Sofied B RbviC ARG BNERALEL " P ke e
on a backface of the heat 10 reversible recording nmedium for measurenent

of the Wemsityyti2As is seen in FIG 2, the graph is usually shaped into a
trapezoid. In FIG 2, "To" denotes a tenperature that does not change the
whitening d i ven wh ife.} IyS ol fte i ng heat ed
at the t errpg?%% El%laél%p%e'r?cy ?t'%lniphegg}ﬁ]‘@ eevgq(%tﬁg(%ﬁgv\kecé g‘ G?eeﬁrr%grglal%%({r’etgfhat changes
the 15 whitening density when the white inage is cooled at the tenperature
"T1." example, in the following manner.

Specifically, at first, the he_at reversible recording medium which is

not sufficiently in the white state or which is in the transparent state is to be

10 pressed to a sufficiently heated hot plate, otherwise to be heated in a
homoiothermal bath, to thereby make the white state. In this case, the
heating time is, for example, about 10 seconds to 30 seconds when using the
hot plate, and about 1 minute to 5 minutes when using the above
homoiothel;mal bath. Herein, to verify that the heating temperature is

15 sufficient for whitening the heat reversible recording medium, reheating is
be carried out at a temperature slightly higher than the above heating
temperature (for example, 10°C higher). When the whitening density
shows no change before and after the reheating, the temperature before the
reheating is sufficient for the above whitening. On the other hand, when

20  the whitening density changes before and after the reheating with whitening

density higher after the reheating than before the heating, the temperature
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"T2" denotes a tenperature that shows the transparency value in the

maxi mum "transparent” state when the white inmage is cool ed afteﬁ bein
heated at the tenperature "T2." "T3" denotes a tenperature that lkﬂﬁﬁs%%e
transparency value in the maxi num"white" state when the white image is 20
cool ed after being heated at the "T3." Initial deleting energy width 34 01
DEC 2006 The initial deleting energy wwdth is not specifically limted,
and therefore can be proper|ly selected according to the object, in general,
howev erbefoedidre relieating igestil flcwg agdethgyefpre ihnpksyificient fontheabeis ng about
nore excellent deleting property. For exanple, 20%to 80%is preferable, 5
30% to 9.1 r : Y %1 : al er abl e.
when { nEiERiEr B IELEES hE bR n Pl e H R bR “cannot
be sufficiently carried out in a short-tinme heating with the thermal head
and t hefor rkpeatvibge bhervelzeatiegy 80% the lower limt of the initial deleting
energy w dth becones | ow, worsening the inmage's heat resistance in 10 the

hi gh tenpera ¢ i i 7.t isnicti al

del'ot i ng- enor d-pE T retASIABRLARAE i oREln o e whlipabfia Bib 2 ;|
deteriorating the imge by repeated form ngs and del eti ngs of the inmage,

and 5dedreehsited with a didferent treaperatiid, do theeehyniheckithd éemperafueadenyy wi dt h
denotes an energy wi dth capable of 15 deleting the white imge with the

t her mal carﬁ%?lggr%gﬂﬁggﬁry #o%%e\r@altt ge{é%?s?:ﬁg :féf:?’\ d?%g%jetﬂﬂnf heﬁ‘cﬁ‘%\ﬁ%hﬂge at

sensitive erral’, a

the heat reversible recording medium, for example, a heat slope tester (HG
-100 made by TOYO SEIKI KOGYO CO., LTD.) can be preferably used that
has five heat blocks. Hereinabove, setiging of each block is made in terms of
10 heating time, pressure, heating temperature and the like, and the above heat
slope tester is controllable. In this case, the heating is to be carried out
with the above heating time set at 1.0 sec., the above pressure set about 1.0
kg/em?2, and the above temperature set stepwise (namely, 1°C to 5°C at an
equal step) from the low temperature causing no change in the “white” state
15  to the sufficient temperature for the above whitening. For preventing_ )
viscosity of the heat reversible recording medium to each of the heat blocks,
the heat reversible recording medium may be located on a thin film (10 um or
less) made of polyimide or polyamide.
After carrying out the heating as described above, the heat reversible

20 recording medium is to be cooled to the normal temperature. Then, using a

Macbeth RD-914 reﬂectidii densitometer (Made by Macbeth), density of the
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follow ng manner. Specifically, in FIG 3, a transparency val ue (density)
tIl in the maxinmm"white" state added by a transparency value,ﬁdensit )
which is 20 equivalent to 80% of difference between the transd& 2Wélue
(density) t12 in the maxi nrum "transparent" state and the transparency val ue
toin the 35 01 DEC 2006 maxinmum "white" state is defined as a
transparency value (density) t13. An energy causing a transparency which is
more than or equal to the transparency val ue gdensityﬂ t13 is defined as
"initi ahegfereversiglerecoyding madivyg heatedageacle pf heat blockg@as: i ng ener gy
range (El to E2)." Moreover, in the 5 above initial deleting energy range

El | ; : ' L0 d
(Bl to E@aﬁui’e&e”i‘ﬁén Ve 1H%e9ﬁ5¥iqg§}..té1%he%§k&%%é‘% &é@ﬂ&yaé?}é\?hgétle t El an

t he del g energy dpper T'Im i$ defined as an init i ng
energy center value W Mreover, percentage (%difference (E2 - H)

bet weentarhpexidiee (se tempegyturewé theiabove hpat slope tthetedh vehileghener gy | ower
limt E1 in the initial deleting energy range (El 10 to E2), relative to

enoroy PhlgaBfiRROICHVIRIER ABIHY (riRoodnf WEngily b Bhe RERTH W0 -

Thus, the initial deleting energy width is expressed by the follow ng
equdt i oreversiblere¢doadingemetium),dnahgyehy plot thegbeve deasity pey/ El x 100 In the
above equation, El1 denotes the deleting energy lower limt (nm/dot) in the

initiale el &l SIRT DhdeRP Ihe tFids PEAL PR/ REnOFiRES REIPASEAY

resulting in development of a graph. In this case, when the transparent
supporter is used as t}}e heat reversible recording medium, a light absorbing
‘. sheet or a light reflecting sheet is to be laid on a backface of the heat
10 reversible recording medium, for mggg_g:ement of the density.
Asis seen in FIG. 2, the graph is usually shaped into a trapezoid. In
FiG. 2, “Ty” déﬁates a temperature that does not change the whitening
density even when the white image is cooled after being heated at the
temperature “To”. “T1” denotes the lowest temperature that changes the
15 whitening density when the whii;_e image is cooled at the temperature “T:.”
“Ty” denotes a temperature that shows the transparency value in the
maximum “transparent” state when the white image is cooled after being
heated at the temperature “Te.” “T3” denotes a temperature that shows the
transparency value in the maximum “white” state when the white image is
20  cooled after being heated at the “T3.”

- Initial deleting energy width -
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upper limt (nm/dot) of in the initial deleting energy range, and & denotes
an initial deleting energy center value (E1 + E2)/2 (m/dot). &? Her ei n,
for the followi ng reason, the initial deleting energy width (% iQfC 2000
specified by ratio relative to the initial deleting energy center val ue Ec.
36 01 DEC 2006 Specifically, when the initial deleting energy wdth is
present in the | ow energy range, deleting the image with the heating of the
thermal head may allow the heat reversible recording nmediumito be

i nfluenced bylhéinitighdelesinmeneneyveidsbiangr sperbnydy lpfebdd in this
case, the heat 5 reversible recording nmediumhas a small tenperature

distri bmeirgfar@e HER'D opbBlySMId A6¢ attiaid StPatbEess, ih keheky, the heat energy
ermal he dr I 'y (

fromthe t Is“unli ke to be stored (to such an extent that
heat diffusion of the heat reversible recording nmediumin the horizontal
di r ect | oweksaswider inatisbdeletimg rireesy sridthhés befjter &mtbrdpgingahoutn t e heat
reversi ble recording nedium. 10 On the other hand, when the initial

del et i N ANGEAYIH: (#gﬁbnﬂé%% BEGRERY. | P dam PlegDOBIRY S0 18 BASFerdlg, heal

reversible recor mis y to be influenced by the
environnmental tenperature change. Mreover, in this case, the heat

revér si 0% to 5680 ti myrerputfenallasand 480 gto 6@Ypsesrecially direferablet i on bet ween
its surface and its backface, thereby, the heat energy 15 fromthe thernal

head 11kely 'WnBE thbQhfthl ﬁe&ﬁggglyepﬁw%@m&,1egé1ﬂlaﬂlizb*o§hezefé ting energy

width is likely e I nfluence e energy range where the initial
del eting energy width is present. For expressing the initial deleting
ener gy asindioh beisufificienstyi cafrriedriod idecskarsdimeiheatngewithdhethermadief i ne

head and the like. When more than 80%, the lower limit of the initial
deleting energy width-becomes low, worsening the image’s heat resistance in
10 the high temperature storage, increasing the upper limit of the initial
deleting energy, high energy is to be applied for the white state, easily
deteriorating the image by repeated formings and deletings of the image,
and decreasing the thermal head’s life.
The initial deleting energy width denotes an energy width capable of
15  deleting the white image with the thermal head soon after the white image is
formed on the above heat sensitive record material, and is defined in the
following manner.
Specifically, in FIG. 3, a transparency value {density)} t;1 in the
maximum “white” state added by a transparency value (density) which is
20 equivalent to 80% of difference between the transparency value (density) t12

in the maximum “transparent” state and the transparency value ti1 in the
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the initial deleting energy wdth as the ratio relative to the center val ue
of 20 the energy. 37 01 DEC 2006 The initial deleting energyﬂ dt:h n be
nmeasured, for exanple, in the follow ng manner. Specifically, PECANG o
printing tester (made by BeCOM is to be used for the heat reversible
recording nmediumwhich is cooled to the roomtenperature, then the inmge
is to be deleted by heating at 5 an arbitrary energy val ue using a thernal
head (KBE-40 head made by Kyocera Corporation). The heat reversible

r ecor di mgximadinufwhitehstate is da@ae@es@t@amsale@cbgalmﬁieéﬁlté’aélﬁt hen cool ed to
the normal tenperature. Then, Macbeth RD-914 reflection densitoneter (Mde

evorsi bl o r abrRERy g & nAEATHRER WIIER RGO RGBT IR . ot ned

as the deleting energy (nm/dot), while the ordinate is defined as the
r ef | ecttransparaicywaluefdeasityd bizdedsfingd ¢ “iisiah daleting/enesgl]” rawivgor di ng
medi um). The above density of each of the deleting energy values is

Gevel opt Fanenachrana “BekBik PleskV GaBef (KLATRR" MRRRSEOSIn o 0oL g

the initial deleting energy wwdth . At first, printing tester has thermnal
head prabdviengitisbdeletingraerforaexalipl ® Epuhsentardtalug besweensdhe |ine
frequency 4.2 nmsec, printing speed 30 nm sec., and platen roll pressure 2

kGl CTR. 4T RE e dnite? Byh S PHE bR d36AhE A APEbHN fithit B is ! ansparent”
defined as an in_ultial deleting energy center value (EJ). Moreover,
percentage (%)_difference (Eg - E1) between the deleting energy upper limit Es
and the deleting energy lower limit E; in the initial deleting energy range (E;

10  to Eg), relative to the initial deleting energy center value (Ec) in the initial

deleting energy range (Ey to Eg) is defined as an “initial deleting energy

width.”
Thus, the initial deleting energy width is expressed by the following
equation.
15 Initial deleting energy width (%) = [(Ez - EJ/E] x 100

In the above equation, E; denotes the deleting energy lower limit
(mj/dot) in the initial deleting energy range, Es denotes the deleting energy
upper limit (mj/dot) of in the initial deleting energy range, and E. denotes an
| initial deleting energy center value (E; + E2)/2 (mj/dot).
20 Herein, for the following reason, the initial deleting energy width (%)

is specified by ratio relative to the initial deleting energy center value Ec.
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in advance with an arbitrary energy value, then cooled to the room 38 01
DEC 2006 tenperature, to thereby obtain the energy val ue caumﬁ the white
saturated density. Herein, as conditions for deleting and form 3 qﬂﬁ‘rage
which is forned on the heat reversible recording nedium the pul se w dth,
the line 5 frequency, and the printing speed are inportant. As conditions
for deleting and formng the image with the thermal head, for exanple, 19
mr sec. to 60 mM sec. referable, 25 n sec. to_ 35 mm sec. is nore
prefer aﬁp@clﬁe@lly,wehelaﬂm/@utlﬁﬁdekﬁww Widith ds argseat inthe la%c to 6.6 msec
is preferable, 3.5 nsec to 4.5 nsec is nore preferable, as the above pul se
wi dt h, e qﬁﬁgt f I ec to 3.5
nsec | séﬁ%ﬁg%%eﬁ%%ﬁn%%r e ‘Qltﬁtt%eq%%gﬂ %a%%?%aﬁgf g"‘slﬂgreurcizrff| cally
limted, and theref ore can be properly sel ected according to the object,

f or exa&n}[bdlw the heee revénsible raenrding sredinecty breifluenced dydbed. The ther nal
head is preferred to have its main scanning density of 8 dot/mm Moreover,
an upp r f..th to be applied
to the %n‘lq 6%%3%?@1%#595%@8 a‘h % glﬂﬁlogéf @ﬂéﬁ%&ﬁ%}%ﬁh hea is preferably
0.8 mli/dot or less. In this case energy is not applied to the heat

r ever si tiversibborationdingede dinm hatser smyﬁénpmeesmneghsm@emmbetw@ﬂmtl on whi ch
may be caused by repeated form ngs and del etings of the i mge, and

DT CoRk B ERSE b o0l thd REHIBlorETtheh Bk R A RIS

appar at'us. rein et’i ng ener gy I'S nore préeferable for

better deleting the image by the thernmal head.
is unlikely to be stored (to such an extent that heat diffusion of the heat

reversible recording medium in the horizontal direction does not.cause
influence on the adjacent dot zone in the heat reversible recording medium).
10 On the other hand, when the initial deleting energy width is present in the
high energy range, the heat reversible recording medium is likely to be
influenced by the environmental temperature change. Moreover, in this
case, the heat reversible recording medium has a large temperature
distribution between its surface and its backface, thereby, the heat energy
15 from the thermal head likely to be stored. As described above, the initial
deleting energy width is likely to be influenced by the energy range where
the initial de_lei;ing energy width is present. For expressing the initial
deleting energy width with this influence decreased, it is effective to define
the initial deleting energy width as the ratio relative to the center value of

20 the energy.
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39 01 DEC 2006 For widening the initial deleting energy width, the
followng resin is preferable: Even when the heat sensitive |ayer gets
rapidly softened near the softening point and is heated for a &ﬁd§ﬂ32mﬁe
with the thermal head and the I|ike, the resin is excellent in heat
response and has high viscosity-elasticity 5 at roomtenperature. In this
case, the heat reversible recording nediumis capable of having a high
contrast, which is advantageous. For obtaining the above resjn, for

exanpl e, t he The imtahdeleting emtrgydvidthicapdermeasured, fon¢ramplesin et hod, a
steric hindrance structure is to be incorporated 10 in a side chain of the

N A R T R R e g

group has the preferabl e nunber of carbons of 2 to 20, nore preferably 2
to 10, BsPedlaisity berwfedrfabltie hett raverside cedardingmpdivm whichtise strai ght
chai n al kyl group include butyl group, ethyl hexyl group and the 15 I|ike.

Th hod ' [ ' i
{1 ot b1t Pkl BEPsh BE R R e iy iR AR Tl GRRT Bying bTAL' 00

of cross-linking agent having a flexible structure, use of plasticizer,
andst heanl aisitrfeyamergs valud heingbo tieeran dstwdd HBBgtbend madd bide 20 t hose
having a chain isocyanate group. Exanples of the above plasticizer include

pht hal Il%ygc%lrg (Pc)lrsg%a{t(fénz).er and the |ike. 40

The heat reversible recording medium with the image deleted is to be
heated and then cooled to the normal temperature. Then, Macbeth RD)-914
reflection densitometer (Made by Macbeth) is to be used for measuring the

10  density of the heat reversible recording medium. As is seen in FIG. 3, the
abscissa is aeﬁned as the deleting energy (mj/dot), while the ordinate is
defined as the reflection density (reflection density of the heat reversible
recording medium). The above density of each of the deleting energy values
is plotted, and adjacent points of the plotting are connected by line, thus

15 developing the graph.

Hereinafter described is a condition for measuring the initial deleting
energy width . At first, printing tester has thermal head printing
conditions, for example, pulse width 2.94 msec, Hhe frequency 4.2 msec,
printing speed 30 mm/ sec., and platen r_oll pressure 2 kg/cm2.  Then, the

20  heat reversible recording medium in the “transparent” state is to be heated

in advance with an arbitrary energy value, then cooled to the room
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‘01 DEC 2006 Use of the above resins obtained by the above nethods can
decrease the energy which is necessary for softening the heat sgnsitive

| ayer, an can increase the initial deleting energy w dth. Mor &EC @&En a
|l ong term storage can prevent cohesion of high nolecule chains, and the
above 5 "enthal py rel axati on" phenonenon becones less |likely to be caused,
thus decreasing change ratio of the glass transition tenperature with the
elapsed tine after the inmage formation. On the other hand, with the heat
sensi t i temparajare, Gaitherebyeobtail the epgraysralpg spysipg thy yehite gaturated g py

rel axati on" phenonenon, the deleting energy may be shifted to the high
energy gl 10 after a long termstorage, elapsed tine deleting energy

wi dt h may come narrow, failing to sufficiently carry out the deleting. -
El apsed tinme deleting energy width The el apsed tinme deleting energy width
i s not speci fierinyas conditigns feindeletivgetngd bravingbe poggeyhichdpect ed
according to the object, in general, 15 however, the w der el apsed tine

accor: . . i der
For - ox B G Bl el g T bl ¢,

40%to 60%is especially preferable. Wen the elapsed tine deleting energy
wi dish i Fe@@endyesadtthamrinting spérst are impottent.i ngs wpnditions fondelesinghead and
the like may not sufficiently 20 carry out the deleting. Mdire than 80% nay

et oot b P P08 LR G a5

mm/ sec. is preferable, 25 mm/ sec. to 35 mm/ sec. is more preferable, as the
above line frequency, for example, 2.0 msec to 6.6 msec is preferable, 3.5
msec to 4.5 msec is more preferable, as the above pulse width, for example,

10 2.0 msec to 5.0 msec is preferable, 2.5 msec to 3.5 msec is more preferable.

Moreover, the thermal head is not specifically limited, and therefore

can be properly selected according to the object, for example, those other
than an end face head can be used. The thermal head is preferred to have
its main scanning density of 8 dot/mm. Moreover, an upper limit energy

15 value of the deleting energy range to be applied to the heat reversible
recording medium by the thermal head is preferably 0.8 mdJ/dot or less. In
this case, high energy is not applied to the heat reversible recording medium,
thereby suppressing imagé deterioration which may be caused by repeated
formings and deletings of the image, and suppressing decreased life of the

20 thermal head in the printing apparatus. Herein, the wider deleting energy

range is more preferable for better deleting the image by the thermal head.
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hi gh tenperature storage, increasing the upper limt of the elapsed tine
del eting energy, high energy is to be applied for making the Wnbte state,

i mage deterioration attributable to repeated fornings and del et®AREGRIOR he
image is likely to be caused, and the thermal head's |life is decreased. 5
After the white image is fornmed on the above heat sensitive record
material, the el apsed tine del eting energy vm'dth after a long term storage
at high tenperature can del ete the white im Wlthgé e thernmal head. The
el apsed ti me frawidengng the itigl delpting %féﬁligﬁé’{ﬂl BEITPRE Bhe initi al
del eting energy. 10 - Deleting energy width change ratio with elapsed tine
The del ot ﬁ}&bﬂ@@&xx Whih he MRBY8ehAtvE m% ﬂk&b%ﬁﬁﬁﬂytsbffﬁné& n@af the
specifically Iimted, and therefore can be properly selected according to
the object, for exanple, 12%or less is preferable, 10%or less is nore
pr ef er aisfeening paimoanst 19 heater Jora shertaiime Wity edheamal headeand the del et i ng
energy w dth change ratlo wth elapsed tine is 12%or |less, the el apsed
time d ig r g, :

refl ec?%l E(;%i ggr%'gl&?l ylg)aés %gihﬁg#gg%? ai ne(gh\%ﬁgﬁéﬁ%é&?%%g?q?%ﬁaggl eted with
the initial deleting ener y val ue can be obtained, the contrast _obtained
by Bhe dtrogen teasnperaguasd ﬂethmcnge vibe thealh gevensiblgmepending 2eediBBhisat us af t er
the el apsed tinme storage is stable. On the other hand; when the deleting
ener It i I than 42 0 ~ DEC 2006

9y Hpdblk GPRAASE!Fhh WrltPa&l AMIALId ddFar heBONS

12% user ead and the |ke for carrying out the inage

For obtaining the above resin, for example, the following two
methods can be raised.

In the first method, a steric hindrance structure is to be incorporated

10 in a side chain of the resin. Examples of the steric hindrance structure
include straight chain alkyl group, branch alkyl group, and the like. The
straight chain alkyl group has the preferable number of carbons of 2 to 20,
more preferably 2 to 10, especiallg preferably 5 to 10. Specific examples of
the straight chain alkyl group include butyl group, ethyl hexyl group and the

15  like.

The second method uses the resin made of a material capable of
imparting flexibility. Examples of the method using the above material
include use of cross-linking agent having a flexible structure, use of
plasticizer, and the like. Examples of the above cross-linking agent include

20 those having a chain isocyanate group. Examples of the above plasticizer

include phthalic acid plas?i:icizer and the like.
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deleting with the same deleting energy may not sufficiently delete the
image. The reason therefor is described in the follow ng manner.
Specifically, as is seenin FIG 4, the resin (high nolecul ar d%hﬁﬁﬁhﬂﬂGS
is, in general, observed in terns of base |ine change and peak near the
glass transition tenperature at the tenperature increase of the DSC
measurenent. Herein, the peak is snmall soon after the rapid quenching

after the resin (high nol ecular conpound) is heated. However, after storage
at the gl ass Wsaobthe aroveawpmsathiainast by the abgveomethedsean degrease t he resin
(high 10 nol ecul ar conpound), a |arge endotherm c peak may be caused to the

|l ow t erature ;side t S Ay %1%% (rgf to "Resin
show n& a%lbeggglwa}blggds g{acengggﬁgﬁoge%f%e%%gg@é g? ?E e elﬁ%%%ﬁeer'r %nﬁéﬁ%eak has

its peak area increased according to extension of the storage tine.

Mor eov éhcreasedhdiiniidladéeng enersy enddf. tMereswver,axyentd lemg telm gl ass
transition 15 tenperature of the above resin (high nolecular conpound) may
be shifted to the high te r ' f i,hed is the view
of ¢ hi SOTRABHLRGTOTY CoRRGT of MR uRERde CHRAR, bAR AEMERLETC 2 4i Om “hen
the heat reversible recording nediumis left at rest (storage) for a |ong
time Uedehalyhelikdtioniaiamoneembeomeniesalikely tole ¢anagd, thé te i mage) is
20 formed, deleting the inmage on the heat reversible recording nmediumby a

01 DEC oS fetbrReS Tate ALLEE IS ARl rbRFa TR MR 0 (e

contrast due to fluctuation of the elapsed tinme deleting energy width. The
f 1 uct uatiinenafoér the image formation. On the other hand, with the heat sensitive

layer using the resin that is likely to éause the “enthalpy relaxation”
phenomenon, the deleting energy may be shifted to the high energy side
10 after a long term storage, elapsed time deleting energy width may become
narrow, failing to sufficiently carry out the deleting.
- Elapsed time deleting energy width —
The elapsed time deleting energy width is not specifically limited,
and therefore can be properly selected accér;ii;-lg to the object, in general,
15 however, the wider elapsed time deleting eﬁergy width can bring about more
excellent deleting property, for example, 20% to 80% is preferable, 30% to
75% is more preferable, and 40% to 60% is especially preferable.
When the elapsed time deleting energy width is 20% less than, the
short timé heating with the thermal head and the like may not sufficiently
20  carry out the deleting. More than 80% may decrease the lower limit of the

elapsed time deleting ene-.fgy width, worsening the image’s heat resistance at
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the elapsed tinme deleting energy width is interpreted as foll ows: Conpared
with the initial deleting energy width obtained when the 5 image is
deleted with the thernmal head soon after the inmage formation, thé 0HC8Ed
time deleting energy width obtained with the elapsed tine after the inage
formation (heat reversible recording nediumis left at rest for a |ong
time after the image form ng under a high tenperature environnent) is
narrower. 10 In the el apsed time deleting energy range brought about by the
nar r owi ighdkempeeatihepstotagd, iecnéabiang thy wrg!ymfl ofi the eJapsad @me he upper
limt of the elapsed tine deleting energy range is, in general, not

ci de)  oie1eek Efaaed HeRRACRY B s NG or AREEEMC Ibiedial? 100 Fao P

observed on the low energy 15 side. On the other hand, even after being
st or ed iatagehdetgrimsstipn atsiibuible teqreaded fermoingseyyl déletinghobtheg, sonme of
t he above resins nay have a phenonenon which is free fromincrease of the

above peak ar r free fr i t 2e1: R mepat ure side) of
the gl a}&aqerlgﬁﬂfeﬁyéé bt% éjrarltﬁlggg’]t%é%%%%%@%rﬁﬁ%ﬁhgsignmegﬁow ﬁg hardly el apsed
time change" in FIG 4). The heat sensitive |ayer using the above resin
does not causeftehthabvhve inemgehil foymed 4n0theDH@VRODGt seabuit fesnrd phenomenon

of the resin, thereby the deleting energy width change ratio with elapsed

B MG TR T SR B
high temperature can delete the white image with the thermal head. The
elapsed time deleting energy width is defined and measured like the initial
deleting energy.

10 - Deleting ené;gy width change ratio with elapsed time -

The deleting energy width change ratio with elapsed time is not
specifically limited, and therefore can be properly selected according to the
object, for example, 12% or less is preferable, 10% or less is more preferable,
and 7% or less is especially preferable.

15 When the deleting energy width change ratio with elapsed time 1s
12% or less, the elapsed time deleting energy width is stable, and after the
elapsed time, reflection density as high as that obtaiﬁed when the image is
deleted with the initial deleting energy value can be obtained, the contrast
obtained by the image forming and deleting with the same printing

20 apparatus after the elapsed time storage is stable. On the other hand,

when the deleting energy"{width change ratio with elapsed time is more than
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after t
whi ch

el apsed tine denotes an

he long term storage, the image is excellent in deleting property,
5 are advantageous. The del eting energy width change ratio with

el apsed time change ratio of an ener gyl hilR0n2006

capable of deleting the inage by heating with the thermal head. The

the value thereof is, the snmaller the change in the el apsed tine
deleting energy wwdth with the 10 el apsed tine (capable of deleting the

i mge after storing at the softening oint or less of the heat sensitive
| ayer al2%r ushef thesgpane cheemabhpad enddhatikecfor carmtiagiontthaimageet

smal | er

ener gy
formati

wi dt h (capabl e of deleting the i mage soon after the inmage

15 obt ciAeHEARRELF spfi, FISHRE el WEhAIRRRC A dcloft BR g
used for formng the i mge (white |mage) on the heat sensitive

| eft dFhe ressondhedsfGr indederiteskin tthechllowengletannery energy width is

to be calculated |ike the above initial energy width, and the thus

calculated v

Then, an "i n%ﬁeéifﬁ(ifelﬁ’gf?iggggﬁngg}%sﬁ &g%e(hqggﬁléla %%rr\gt |q?)n of the

head i s

| ayer,

above i

mage is to be obtained, and "deleting energy w dth change

i ng

J me can be
her mal

h ED."

ratio

Wt s el mphegdehdmib, dfdpivadin ternes dbb@d 1ECI200%: avdipeakateza the @hadshe
ng equation. Deleting energy width change ratio with el apsed tine

(i inatud®9e Hie tiSpB0NE: BAYBAACH uff pdenOtes an initial

f ol | owi

(A _ I

ener gy

10

15

20

measurement. Herein, the peak is small soon after the rapid quenching
after the resin (high molecular compound) is heated. However, after storage
at the glass transition teﬁperature or less after the heating of the resin (high
molecular compound), a large endothermic peak may be caused to the low
temperature side of the glass transition temperature (refer to “Resin
showing large elapsed time change” in FIG. 4). The endothermic peak has
its peak area increased according to extension of the storage time.

Moreover, according to the extension of the storage time, the glass transition
temperature of the above resin (high molecular compound) may be shifted to
the high temperature side. Hereafter described is the view of this
phenomenon in terms of the heat reversible recording medium: When the
heat reversible recording medium is left at rest (storage) for a long time
under a high temperature environment after the image (white image) is
formed, deleting the image on the heat reversible recording medium by a

short time (such as msec :-c'!)rder) heating with the thermal head may, in
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5 while ED denotes an el apsed tine energy wwdth (nj/dot). For making the
del eting energy width change ratio with elapsed tine of 12%or less, it is
preferable that no material property is changed between the heli N8 i ve
| ayer with the elapsed tinme after the image formati on and the heat
sensitive | ayer soon after the above inage formation. As the above 10 resin
constituting the heat sensitive layer, the resin free fromthe "enthal py
rel axation” {)henomanon is preferable. - Resin The above resin is not

speci f i getlergl, [denieasd tharddandperentreflectiorbdensitiopad ithe senwestduadeor ding to
the object, for exanple, according to the first 15 enbodinment, the resin

pref er aﬂ?ﬁé%u%@%hadf'lﬁe%?@Agg%lﬁl%ﬂe{ieﬁﬁg %1 %Wﬁ&th anﬂ?@ﬂh@ﬁ}fﬁ:ﬁfr%’ h ¢ resins,

acrylic resin i accordrn e third
enbodlnent the resin is in need of containing acrylic resin, acrylic

pol yol thesilapsed topedélating epeegemadtlejs mitdrpreted di figlaws't he second

enbodi nent and the fourth enbodi nent, the resin is in need of containing

ambudi rent crnb s ST Gt Bebhe ekl R ORRALET AN T, e

filmformng thus making the heat sensitive |ayer form ng easy. Being
synthesinzegt isydedeteddvizhlthpahymenl haad snon aftee theiylaige fomnationas a nol ecul e
which is easily designed fromthe viewpoint of controlling refractive

7 bR AR RSB i, el AR50 a0t
the image formation (heat reversible recording medium is left at rest for a
long time after the image forming under a high temperature environment,) is
narrower.

10 In the elapsed time deleting energy range brought about by the
narrowing of the elapsed time deleting energy width, shift of the upper limit
of the elapsed time deleting energy range is, in general, not observed on the
high energy side, while a large shift (to the high energy Sidé)‘of the lower
limit of the elapsed time deleting energy range is observed on the low energy

15  side.

On the other hand, even after being stored at the glass transition
temperature or less after heating, some of the above resins may have a
phenomenon which is free from increase of the above peak area or free from
the shift (to the high temperature side) of the glass transition temperature

20 (refer to “Resin showing hardly elapsed time change” in FIG. 4). The heat

sensitive layer using the above resin does not cause the above “enthalpy
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a addition, the deleting energy width, the heat resistance and the |ike can
be inproved, the el apsed tine change of the deleting energy can be
suppressed. The above described features are advantageous. Acdbi difitg2006

t he second enbodi ment and the fourth enbodi ment, the acrylic polyol resin
is nore lo remarkable in terns of the above advantages of the acrylic
polyol resin according to the first enbodi nent and the third enbodi nent.
The method of verify that the resin used in the above heat sensitive |ayer
i s t he miaxdtion”denomendarhef thersesing therehyt theedglating energypadilt i cal |y
limted. For exanple, an infrared absorption spectronetry can be used for
maki ng .S i I acrylic
rasin g pRRithinld ol Ry lec bbb 2%, ShETHALS, 20T
characteristic infrared absorption peak. Wth this, a resin which is

det er mi dddting propegtty af theheat reversibde henpeding ineflivmedaynbwbchangh peak same
as that of the acrylic resin (the above acrylic polyol) can be verified

s . i PO e
Nor coy ettt gk yelR Soiake, hf fbfs i o Ine ALNLLERBNBERE o (for

exanpl e, unsaturated nononer having 47 01 DEC 2116 hydroxyl group) can be
det ect eskelydvpehgeumsor carving the heat sensitive layer only and subjecting
it to heat deconposition by a gas chronmat ograph. Hereinabove, the

"(nmeth)acrylig agid;. denotes at.. | one.of .. i L g
"met hacrylic @bq ,let]\ﬂgi LB V‘flgt}%gﬁ%}rl\%ee’f%r“g%ég?ﬂ Sém&éﬁﬁ%g#e Ié?%gfatner.
Subj ecting 5 the copolyner to a mass anal ysis can specify the resinous

nonomnerelapsed time change ratio of an energy width capable of deleting the image
by heating with the thermal head. The smaller the value thereof is, the
smaller the chanée in the elapsed time deleting energy width with the
10 elapsed time (capable of deleting the image after storing at the softening
point or less of the heat sensitive iayer after the image formation) is relative -
to the initial deleting energy width (capable of deleting the image soon after
the image formation).
The deleting energy width change ratio with elapsed time can be
15  obtained in the following manner. Specifically, at first, the thermal head is
used for forming the image (white image) on the heat sensitive layer, left at
rest at 35°C for 1 week, then the deleting energy width is to be calculated
like the above initial energy width, and the thus calculated value is defined
as “elapsed time deleting energy width Ep.” Then, an “initial deleting
20 energy width E;” soon after formation of the above image is to be obtained,

and “deleting energy width change ratio with elapsed time (%)” is to be
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conposition constituting the heat sensitive layer, resulting in
verification of the acrylic resin (the acrylic polyol resin). Herein, the
acrylic resin is a copolynerization of (nmeth)acrylic acid esteﬂ1ﬂﬁﬁbﬁﬁﬁ
and a nmononer which is copolynerizable with the former. 10 In the

copol yneri zing, content of the (neth)acrylic acid ester nononer relative to
the total nononer is to be 50% by mass or nore. Exanples of the above
copolynmeri zabl e nonomer include wunsaturated nononmer having carboxyl group,
unsat ureiledlated firoai tha follogvingyedpmtidn. gr oup, ot her et hyl ene unsat ur at ed
nononer, and the like. 15 The (neth)acrylic acid ester nononer is not
specifically

PPt o, B SR LS R e e ocor o

ol i goner and the |ike used for ultraviolet ray curing resin or electron
beam cuEj¥Biresd®d. Anong the above, those having flexible structure are
preferable, aliphatic conmpound is 20 preferabl e aromati ¢ conpound havi ng

2 Tuncti onal TOSRR R EoRaE: Baararents R cderan et o B orer o

nore. Specific exanples of the (neth)acryllc aC|d ester nmononer include 48

01 BEC wR(6 Ef aehdeacmydlbpsattithabkylgyesidth (rgidoty al kyl group, anino
(meth)acrylic acid ester having alkyl group, egcoI di (meth)acrylic acid

(et hj acryl 1 cromakist bre Sgfefiesyiorer nuchh SERYRY bip PAALERRALE ime
(meth)acrylonitrile (neth)acryllc acid ester, acrylic
of 12% or less, it is preferable that no material property is changed between
the heat sensitive layer with the elapsed time after the image formation and
the heat sensitive layer soon after the above image formation. As the above
10 resin constituting the heat sensit.ive layer, the resin free from the “enthalpy
relaxation” phenomenon is preferable.
- Resin -
The above resin is not specifically limited, and therefore can be
properly selected according to the object, for example, according to the first
15 embodiment, the resin preferably contains acrylic resin and the like, among
the acrylic resins, acrylic polyol resin is especially preferable; according to
the third embodiment, the resin is in need of containing acrylic resin, acrylic
polyol resin is especially preferable; and according to the second embodiment
and the fourth embodiment, the resin is in need of containing acrylic polyol

20 resin.

According to the first embodiment and the third embodiment, the
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5 ami de, diacetone acrylic amde, (nmeth)acrylonitrile, benzil (meth)acrylic
acid ester, dinethyl am noethyl (nmeth)acrylic acid ester nethyl chloride
salt, allyl (neth)acrylate, trinmethylol propane tri (et h) acr y@ &tDEC 2006
glycidyl (meth)acrylate, and the Iike. These can be used alone or in

conmbi nation of two or nore. 10 The (meth)acrylic acid al kyl ester having
the al kyl group is not specifically limted, and therefore can be properly
sel ected according to the object, preferable exanples thereof including
those hariligresia hasmippedyidryvessiontheofilm-formirgs thiey makieg thabpgt t hose
havi ng the nunber of carbons of 3 to 15. Specific exanples thereof include

hyl (b i ' . . i i d.:est .
(ot ) PR e Bl oS} e p R Falteg) poBmpeiaich, T !

(meth)acrylic .aci d ester, 2-ethyl hexyl (meth)acrylic acid ester, lauryl
( met h) ateyddreliacedndsisca mdeade whiches bjsidy designeddiramdbe aiewpeiatt he | i ke.
When t he nunber of carbons of the above al kyl group is too small, the 20

acrylic resin |l ack .flexihility. . f . t he above
i groapeellng sefatye BAG ket G heatadtiRIRe TP Ty
49 01 DEC 2006 arranged thereby lacking flexibility of the acrylic resin.

The sani feofdinghediuh’s visobily eddsticihasnddgrangp aekyy, agdolye like.n
specifically limted, and therefore can be properly selected according to

77N, O0kfkos! B SRRy BRI SRR B PRI 0,01
e hyilmproved, the elai)sed time change of the deleting energy can be suppressed.
The above described features are advantageous. According to the second
embodiment and the fourth embodiment, the acrylic polyol resin is more
10 remarkable in terms of the above advantages of the acrylic polyol resin
according to the first embodiment and the third embodiment.
The method oi’ verify that the resin used in the above heat sensitive
layer is the acrylic resin or the acrylic polyol resin is not specifically limited.
For example, an infrared absorption spectrometry can be used for making a
15 comparison with an absorption pattern of a standard acrylic resin.
Especially, the acrylic resin (the acrylic polyol resin) has a characteristic
in_fraréd absorption peak. With this, a resin which is determined, through a
detection, to have an infrared absorption peak same as that of the acrylic
resin (the above acrylic polyol) can be verified that such resin is an acrylic

20 resin (the acrylic polyol resin). Moreover, a copolymer of acrylic acid ester

monomer and other monomer (for example, unsaturated monomer having
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am noethyl, (nmeth)acrylic acid ester and the |ike. The above glycol di
(meth)acrylic acid ester is not specifically limted, and therefore can be
properly selected according to the object, for exanple, ethyl e afic/el6 di
(meth)acrylic acid ester, butylene glycol di (meth)acrylic 10 acid ester,
and the like. O the (neth)acrylic acid ester nononers, the (neth)acrylic
acid alkyl ester having the alkyl group is preferable in that the acrylic
resin has _flexibility withqut causing.to the synthesized ,a,cr){I ic resin i)

t he "ent halygroxyberougy combe geterisabraeclipg pr spving e heaksegpibivg 1ayeansi ti on
tenperature to high 15 tenperature side, and the |like. Among the

(et h) acr ylonty arei shbjddting iesit leas dedvavpositidiey algky throomatgerapthose havi ng t he
nunber of carbons of 1 to 18 are preferable, those having 3 to 15 are nore

pr ef er abl € geppREhdyes tHRXGHRIBacrylE 86RO IdehBiel UElfalt didtof"abPRE RERR ki ¢ aci d
| aerytic pogh ah

ester, i-butyl (nmethyacryll ester, cyclo hexy )acrylic acid

ester, 2-ethyl. hexyl th).acrylic.acid ster,. lauryl th)acrylic acid
coter ot eaPpthaRatAcity WK o S derireted 1Rt hrPigattcn STBIECHRE 2006
Mor eover, anong the (meth)acrylic acid ester nononers, benzil (meth)acrylic
acryl at & i sheagodymer to a masswnalwsisiaprspeeify tiug fegsmousndemoi®robt ai ned in the
adj ustnent of the refractive index. The unsaturated nononer having the

above car beyipogitiod Rohstitighg tHe RESdsitRR! Ihyer F¥ultRg indRdfithesebome can be
properly selected according to the object, f or exanple, (neth)acrylic

acid, 1tacqnl .36kl (XA iy diagaNat &

Hereih, the acrylic resin is a copolymerization of (meth)acrylic acid
ester monomer and a monomer which is copolymerizable with the former.

10 In the copolymerizing, content of the (meth)acrylic acid ester monomer
relative to the total monomer is to be 50% by mass or more.

Examples of the above copolymerizable monomer include
unsaturated monomer having carboxyl group, unsaturated monomer having
hydroxyl group, other ethylene unsaturated monomer, and the like.

15 The (meth)acrylic acid ester monomer is not specifically limited, and
therefore can be properly selected according to the object, in general,
preferable examples thereof including monomer, oligomer and the like used
for ultraviolet ray curing resin or electron beam curing resin. Among the
above, those having flexible structure are preferable, aliphatic compound is

20 preferable, aromatic compound having chain structure is preferable,
moreover, monofunctional monomer to 2-functional monomer are more
preferable than 3-functional monomer or more.

Specific exampi.-es of the (meth)acrylic acid ester monomer include
48



citraconic acid, maleic acid, nononethyl maleate, nonobutyl naleate,
succinic acid 2-(neth)acryl oyl oxy ethyl, succinic acid 2-(neth)acryl oyl oxy
propyl, succinic acid 2-(nmeth)acryloyloxy butyl, nmaleic acid 1001 DEC 2608

2- (nmeth)acryl oyl oxy ethyl, nmaleic acid 2-(neth)acryl oyl oxy propyl, maleic
acid 4-(nmeth)acryl oyl oxy butyl, hexahydro phthalic acid 2-nethacryl oyl oxy
ethyl, and the like. These can be used al one or in conbination of two or
nore. Apon t he above, a | ong, chain _carboxylic acid-containing unsaturated
mononer (metagrdicaad jalled estemhawngsadks) arain Hﬂiﬂpi(éle&b?ﬂfl'zhﬁéﬁ@acr yl oyl oxy
ethyl, succinic acid 2-(neth)acryloyloxy ethyl, and the |ike are

preferaplg, Ha%%g%kyé g{’&u;%‘[gw&ﬁ%ﬁ ?ﬂl@fh}&fcrﬁlﬁ?aéﬁ%Eﬁ%rr?ﬁﬁffﬁdn%ﬁl)éﬁﬁﬁ'bdi ng

medi um can be | e unsat urat ed ‘'nononer havi ng the above hydr oxyl
group is not specifically limted, and therefore can be properly selected
accor di Agidestendrinpghylsl eepanetridmwthlasryhy aridwgsten, glacidywlket h) acryl i ¢ aci d

ester, s-caprolactone adduct of hydroxy alkyl (nmeth)acrylic acid ester,

gl ycol %eﬁlﬁﬁ%ﬂ%ﬁ%cﬂ akfor @&é&%lﬁtﬁmgx%%%@hg a{c?]de(@%%%,\/e jican be used

al one or I'n’corbination of two or “nore. es’o ydr oxy al kyl
(meth)acrylic acid ester include 2-hydroxy ethyl (nmeth)acrylic acid ester,
2- hyidr osynide ofipketome taeyplas gmlilde,a(medh)mlﬂn,ltmlehgdmz;kﬁnbth)ﬁmrs(lmmﬁacr ylic

acid ester, alkyl (meth)acrylic acid ester, 5 and the |ike. Exanples of
e bl A e s et o G G e
(meth)acrylate, trimethylol propane tri (meth)acrylate, glycidyl
(meth)acrylate, and the like. These can be used alone or in combination of
two or more.
10 The (meth)acrylic acid alkyl ester haviﬁg the alkyl group is not
specifically limited, and therefore can be properly selected according to the
object, preferable examples thereof including those having the number of
carbons of 1 to 18, more preferably those having the¢ number of carbons of 3
to 15. Specific examples thereof include methyl (meth)acrylic acid ester,
15 ethyl (meth)acrylic acid ester, n-butyl (meth)acrylic acid ester, i-butyl
(meth)acrylic acid ester, cyclo hexyl (meth)acrylic acid ester, 2-ethyl hexyl
(meth)acrylic acid ester, lauryl (meth)acrylic acid ester, stearyl (meth)acrytic
acid ester, and the like.
When the number of carbons of the above alkyl group is too small, the
20 acrylic resin may lack flexibility. When the number of carbons of the above

alkyl group is too large, methylene chains of side chain may be regularly
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The unsaturated nononer having the above hydroxyl group can be preferably
used in cross-linking with an after described isocyanate 10 conpound, and
the structure of the isocyanate conpound can be properly sel erc?écD,E&weby
inparting flexibility to the heat sensitive layer, which is advantageous.
O the unsaturated nononers having the hydroxyl group, 4-hydroxy butyl
(meth)acrylic acid ester is especially preferable, inthat it is excellent
in cross-linking with polyisocyanate conpound and in long term 15

dur abi | atrangéty dhevebly haakinge flemjkidiiy @f thelacryloatasith.at ed val ue) of the
unsaturated nononmer having the above hydroxyl group is not specifically

For exampi o, Btf SRS BAHI hIREAS FEBRAFE AEREOLRdskR 0,0 0 her

et hyl ene unsaturated nononer is not specifically Ilimted, and therefore
can be gyeeffardlly Belied addahessfdiencan be tprepaily eelectddoaccobdingitonbe 2006
exanpl e, aromatic vinyl conpounds such as styrene, (x-nethyl styrene,

p- met hyl, .styrene, a he l.ike: vinyl acetate:, vj ropi 11and the
li ke. Gﬁi%@%f@a?#%pn@swsgllﬁﬁ’éh%ﬁ? ﬁu}}{) ioﬁ‘&:?x}‘%#%%’ﬂ]ﬂ%ﬂ@%ﬁ?%%bl nong t he
above, styrene is preferable in that a high refractive index is obtained

in he &HeatidaslyranhetiylrefinsetipldniatieryBeranil édter dongthyd resins of the
present invention, acrylic polyol resin having the following features is

rensgﬁg%?AM%Egrﬁ;{%gtﬁiaé%hégi?i@?eﬁ?&n&We hgsi zed (meth)acrylic acid ester

The above glycol di (meth)acrylic acid ester is not specifically limited,
and therefore can be properly selected according to the object, for example,
ethylene glycol di (meth)acrylic acid ester, butyiene glycol di (meth)acrylic

10 acid ester, and the like.

Of the (meth)acrylic acid ester monomers, the (meth)acrylic acid
alkyl ester having the alkyl group is preferable in that the acrylic resin has
flexibility without causing to the synthesized acrylic resin i) the “enthalpy
relaxation” phenomenon, ii) shift of the glass transition temperature to high

15 temperature éide, and the like. Among the (meth)acrylic acid alkyl esters
having the alkyl group, those having the number of carbons of 1 to 18 are
preferable, those having 3 to 15 are more preferable. Specific examples
thereof inciude n-butyl (meth)acrylic acid ester, i-butyl (meth)acrylic acid
ester, cyclo hexyl (meth)acrylic acid ester, 2-ethyl hexyl (meth)acrylic acid

20 ester, lauryl (meth)acrylic acid ester, stearyl (meth)acrylic acid ester, and the

like.
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to total nonomer, ii) having a plurality of hydroxyl groups, and iii) being
10 cross-linkable by using cross-|inking agent such as isocyanat.e conpound
and the like. The glass transition tenperature of the acrylic GbIDFS 2006si n
is preferably calculated fromthe follow ng equati on (Fox's equation)
(hereinafter referred to as "calculated Tg"), 30C to 60C bei ng preferable,
15 and 40C to 50C being nore preferable. When the calculated Tg is 30C | ess
than, an inage's heat resistance of the heat sensitive |ayer. may be worse,
as the case %‘49rw,er,tmonﬁéb@ metingsryliscadidestey menpipegs) kingdl even when
stored at a high tenperature (such as roomtenperature or nore). Wen the

cal cul a@&h@m{yﬁg%@ 8&{%1@@%@1@&5@&%@%&% FREQ @A TBY obGiiflbd ficul t.

The above equati can be expressed by an equation 1/Tg = E 53 01
DEC 2006 (W /Tgi). In the above equation, "Tg" denotes the cal cul ated Tg,
"W " deiothesadjnggsentef eotelranibeendex. and "Tgi " denotes a gl ass transition
tenperature Tg (K) of honopol yner of the nmononer i. 5 The hydroxyl val ue

Spaci 11 oal Iy TH g Er LG iy IRl P e Sb bt R Bl ZB o S o ng o
the object, for exanple, 20 ngKOH g to 130 ngKOH g is preferable, and 30
nmyK6H gsiesifd@llygikoiied, nod therefpreetan b peopathe elented advovdingyigrtbry|l val ue is
| ess than 20 ngKOH g, the long termdurability of
object, for example, (meth)acrylic acid, itaconic acid, monobutyl itaconate,
citraconic acid, maleic acid, monomethyl maleate, monobutyl maleate,
succinic acid 2-(meth)acryloyloxy ethyl, succinic acid 2-(meth)acryloyloxy
propyl, succinic acid 2-(meth)acryloyloxy butyl, maleic acid
10  2-(meth)acryloyloxy ethyl, maleic acid 2-(meth)acryloyloxy propyl, maleic
acid 4-(meth)acryloyloxy buty!, hexahydro phthalic acid 2-methacryloyloxy
ethyl, and the like.
These can be used alone or in combination of two or more. Among
the above, a lpng ghain carboxylic acid-containing unsaturated monomer,
15 and the like such as hexahydro phthalic acid 2-methacryloyloxy ethyl,
succinic acid 2-(meth)acryloyloxy ethyl, and the like are preferable, in that
the transparency of the heat reversible recording medium can be improved.
The unsaturated monomer having the above hydroxyl group is not
specifically limited, and therefore can be properly selected according to the

20 object, for example, hydroxy alkyl (meth)acrylic acid ester, e-caprolactone

adduct of hydroxy alkyl (meth)acrylic acid ester, glycol di (meth)acrylate, and
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10 the heat sensitive |ayer may be decreased. \Wen the above hydroxyl value
is nore than 130 ngKOH g, the deleting energy width of the heat_ sensitive

| ayer may not be sufficiently obtained. The hydroxyl val ue (ngl&i—l% 4% i d
cal cul ated value) of the acrylic polyol resin can be neasured, for

exanpl e, by expressing potassium 15 hydroxide in mlligrams that is
required for neutralizing an acetic acid which is caused in a reaction for
1 hour at a specified tenperature with an acetylating agent. O herw se,

t he hydihexyke.valhesecagikdised aliriedorcial a:mhbimdiimmﬁ.two @f mome. acrylic polyol
resin can be cal cuI ated wth the resi n s rmnorrer conposition 20 by the

(KaH)) | ( nyar gl i the mbme Hidref, FERVIRIeth Rhpgtt g 006

Acid val ue (AV) of the acrylic polyol resm is not s eC|f|caIIy limted,

and thez-hgrdf@c}ﬁéﬁhyﬂﬂinjéltmaefﬂjm seldester 2ahydroy pyopyl hodgrytic acidbr
exanpl e, ngKOH/ g to 10 ngKO—Vg is preferable, and 3 ngkKOH g to 8 ngKOH/ g

5°1  ancP dchy R ape UBAE el At nlif S bE R Bl (he ©

above acid value (AV) is nore than 10 ngKO—l/g, the long termdurability

may she oeletks likkat Bkaniiles af itk vbbdweglydd) diofmétheamgtateiinclmaleyol resin can
be neasured, for exanple, in the follow ng manner‘ A sanple is to be

2 ol e e WA St o1

acid ester, and the like.
The unsaturated monomer having the above hydroxyl group can be
preferably used in cross-linking with an after described isocyanate
10 compound, and the structure of the isocyanate compound can be properly
selected, thereby imparting flexibility to the heat sensitive layer, whicil is
advantageous. Of the unsaturated monomers having the hydroxyl group,
4-hydroxy butyl (meth)acrylic acid ester is especially preferable, in that it is
excellent in cross-linking with polyisocyanate compound and in long term
15  durability.

Hydroxyl value (mgKOH/g, solid calculated value) of the unsaturated
monomer having the above hydroxyl group is not specifically limited, and
therefore can be properly selected according to the object, for example, 20
mgKOH/g to 130 mgKOH/g is preferable.

20 The above other ethylene unsaturated monomer is not specifically

limited, and therefore can be properly selected according to the object, for
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wi th phenol phthalein as an indicator, potassium hydroxide required for
neutralizing an acid contained in the sanple 1 g is to be calculated in ny,
and the acid value is to be calculated fromthe follow ng form@ tJEScIts
value = Ax f x (1/2) x (56.1/1000) x (1000/ sanple (g)) (where A denotes
15 consunmption (m) of N 2 al coholic potassium hydroxide, f denotes titer
of NV2 alcoholic potassium hydroxide solution)). A weight average

nol ecul ar wei ght (Md) of the acrylic polyol resin is., not specifically

|i mi t ecexasmple; REQrRAbIE yiRR o PristseTuch acsigreny gamehyl fgreBe the obj ect,
for exanple, 20,000 to 100,000 is preferable, and 40,000 to 60,000 20 is

more p [}%gétpﬁi Styr¥fienatd eh@BRYEVING] AR taRY:SFAYEp FBHiSRM R anWah@hikd S t 00
r abl dal

| ow, d ty ‘may be deterioratéd, an ong time storage may fluctuate
55 01 DEC 2006 _ del eting property. Wen the above wei ght average nol ecul ar
wei ght Theseqanygyhsed plongaranicegikinatigy ofityorprimereel Anong tha@beFet e i mage
for a short tine wth a heat energy nmay becone narrow. The wei ght average

nol ecul i i i nmeasured, for
vl i Snetdibbiohn g SRIM HIRAIN Inde@Sh Bbtinb@Intie P00l B0 ! oade

by Tosoh Corporation) and the like. The refractive index of the acrylic
pol Yol adivptment pbrefeansiviefindakly |inited, and therefore can be properly
sel ected according to the refractive index and the like with the above

organt ¢ | oW RLBGHAL LOMROHAGSEthd osd i Ve, 2BRAR BAINE baAYET Of the

heat reversibler rum ftor exanple, o 1. Is preferable,

and 1.48 to 1.55 is nore preferable. N
having the following features is especially preferable: i) using the

synthesized (meth)acrylic acid ester monomer 50% by mass or more relative
to total monomer, ii) having a plurality of hydroxyl groups, and iii) being

10 cross-linkable by using cross-linking agent such as isocyanate compound andﬂ o
the like.

The glass transition temperature of the acrylic polyol resin 1s

preferably calculated from the following equation (Fox’s equation)
(_hereinafter referred to as “calculated Tg”), 30°C to 60°C being preferable,

15 and 40°C to 50°C being more preferable.

| When the calculated Tg is 30°C less than, an image’s heat resistance

of the heat sensitive layer may be worse, as the case may be, the image
cannot be sufficiently deleted even when stored at a high temperature (such
as room temperature or more). When the calculated Tg is more than 60°C,

20 repeated recordings may be difficult.

The above equation (Fox) can be expressed by an equation 1/Tg=X
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~The refractive index of the acrylic polyol resin can be nmeasured, for
exanple, with a digital refraction neter (RX-2000 nade by ATAC? and the
like of a light refraction critical angle detecting nethod, andt&FCylE15
cal cul ated fromthe nononer conposition equation. Mreover, the refractive
i ndex of the acrylic polyol resin can be calculated wwth a fornula, by
using property of a polyner of Synthia nmethod. Herein, the larger the ratio
of the refractive index (of the acrylic polyol resin) relative to the

ref ract{WwgTgidex (of the above organic | ow 20 nol ecul ar conpound used for
the heat sensitive layer of the heat reversible recording nediun) is, the

| arger the i teness becones. kar.ei e smal l er the
ratio is, tm’%ﬁ}%’ﬁ?‘)ﬁg %F%ﬁ?&a?g%cﬁlg@g‘ggg%%é%‘yﬂ%ﬁg%@é%at f er%(aﬁlggeﬁt is
prevented. The ratio of about 1 (difference in the above two refractive

| ndexeSmiass $5Hb bF ntoamdrir aud “The dalotes aglamsdpansijionTeaperaiieclHol yol
resin uses the (nmeth)acrylic acid ester nononer, 5 an unsaturated nononer

havi ng e above carboxyl, group, an. unsaturated nonomer having the above
hydr oxy&g‘?@lﬁ?{‘o Hmteﬁé’¥B]E‘%8?° /i tne unsaturated nononer(s) described
above; and can be synthesized by known solution polynerization mnethod,

known suspensiRé hpatouyevhkes (aKOH o dolid kalowtatedwiabne)i afdhie aerylic
pol ymeri zati on method and the like. Herein, the 10 net hod of supplying the

Cher of oPASBLFP R phaparcp e behratrh abgr Brhgore SPREe phEpatl sel et g™
t hose conventional |y known. .
according to the object, for example, 20 mgKOH/g to 130 mgKOH/g is
preferable, and 30 mgKOH/g to 80 mgKOH/g is more preferable. When the
above hydroxyl value ié less than 20 mgKOH/g, the long term durability of
10  the heat sensitive layer may be decreased. When the above hydroxyl value
is more than 130 mgKOH/g, the deleting energy width of the heat sensitive
layer may not be sufficiently obtained.
The hydroxyl value (mgKOH/g, solid caleulated value) of the acrylic
polyol resin can be measured, for example, by expressing potassium
15  hydroxide in milligrams that is required for neutralizing an acetic acid which
is caused in a reaction for 1 hour at a specified temperature with an
acetylating agent.
Otherwise, the hydroxyl value (mgKOH/g, solid calculated value) of the
acrylic polyol resin can be calculated with the resin’s monomer composition

20 by the following formula ((hydroxyl group x composition ratio) x 1000 x 56.1

(KOH))/(hydroxyl group monomer molecular weight x 100).
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From the vi ewpoint of inproving repetition durability of the inmge

(printings-deletings), the acrylic resin is preferred to be crqgﬁtkbﬁﬁ&? by
using 15 a cross-linking agent. The cross-linking can be carri ,Tor
exanple, by heat, ultraviolet ray, electron beamand the |ike. Anrong the
above, the cross-linking by heat and the ultraviolet ray is preferable, in
that the cross-linking can be carried out at I ow cost and with ease, and

that the long termstorage for curing i.s unnecessary. 2Q The_ above
cross- | i nki nghcigerdue AV et theeraryTie polxol resin s hot gracifically disitedcan be
properly selected according to the object, for exanple, 57 01 DEC 2006

preferaphy (tjhéx{é%xf&)c?a‘i{% bropgRRPEREcteliSREYANAET0 TREBBINRE. fofRdatlile |1 ke. These

can be used alone or I n conbi'nation of two Oor nore.” These can be properly
synt hesi zed, or may be_those conmmerci al lé avai | abl e. Am)nIgOt he above, the

i socyanagKQBfptuhd mgKote és preferalyespad i megKOHE o8 mgROEHgd®nbi nat i on

of the acrylic resin and the cross-linking agent preferably include (1) a

b . i i - | oyl
corb! nabbpplieRAk PRk fhd S60R: alifalde 80V IOULs BRAND REKERIAECT V1 OY

group, acrylic nononer; a conbination of acérylic’'resin
(acrylic polyol resin) having hydroxyl group, wth isocyanate conpound;
and St hetrankparengy T éhe haat serwtive dayenm ayrigeprove mchie rzds thoabetee above
(1), nanely, the conbination of the heat plastic resin having the acryl oyl

group Oéci{%g‘é,luérﬁ&m%rﬁibfbyiha@l{ wg%grlctsﬁtﬂgz gge I%ﬁgreﬂgmcw a{b?ligﬁld)ﬂit?%%e In the

first met an organi c per oxi and heat

deteriorated.
The acid value (AV) of the acrylic polyol resin can be measured, for
example, in the following man;leri A sample is to be dissolved in a mixture of
10 alcohol and toluene, a specified alcoholic potassium solution is to be titrated
with phenol phthalein as an indicator, potassium hydroxide required for
neutralizing an acid contained in the sample 1 g is to be calculated in mg,
and the acid value is to be calculated from the following formula (acid value
= Ax fx (1/2) x (56.1/1000) x (1000/ sample (g)) (where A denotes
15 consumption (ml) of N/2 alcoholic potassium hydroxide, f denotes titer of N/2
alcoholic potassium hydroxide solution)).
A weight average molecular weight (Mw) of the acrylic polyol resin is
not specifically limited, and therefore can be properly selected according to
the object, for example, 20,000 to 100,000 is preferable, and 40,000 to 60,000
20 is more preferable. When the above weight average molecular weight is too

low, durability may be deteriorated, and a long time storage may fluctuate
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t hereby cause a radical, then the acryl oyl group or the nethacryl oyl group
of 15 the resinis to be reacted with the nononer, thus acconﬁti%&i he
cross-linking of the resin. In the second nethod, a |light poly i gt
starter is to be mxed and an ultraviolet ray is to be irradiated to
thereby cause a radical, then the acryloyl group or the nethacryl oyl group
of the resinis to be reacted with the nononer, thus acconplishing the
cross-linking 20 of the resin. The first method using the qQrganic peroxide
i s nor edgle@ngpaoperty. | Whemathe seoveeueighipvarage molqwgawséltuﬁﬁw ng, and
any expensive equi pnment 58 01 DEC 2006 is unnecessary for the

Cross- Iy:nki : I 1 ; WYhits i { i | yol

Fesi m) g B A o A e e o & o
conpound having a plurality of isocyanate groups is to be preferably used
for thewithorhembaerergysnapbepememearpies of the pol yi socyanate conpound
include: i) trimethylol propane adduct of diisocyanate selected from

“tol uene diisolq.gﬁ?{gqlgg%@k%%% gﬂﬁéélﬁﬁ}%h Miv) SPEN@RakSic(dal e Y! ene

di i socyanate ( orone di1socyanate (IPDI"); 11) glycol adduct
iii) lactone ester adduct; iv) ether adduct; v) buret polﬁ/i socyanat e,

i s06y amanabenbasboritdor peamiple oyizha kghtbscasterpes yedbedanBEC t her eof , and
the |like. The above isocyanate conpound preferably uses at |east a chain

| S00Y anghuGRIPRING. s Mddtbanale bITRDRICHpSARIANIAS pATRRUN and the

cyclic i at e conpound i's usa In this case, the heat cross-link is
to be preferably carried out. o .
The refractive index of the acrylic polyol resin is not specifically

limited, and therefore can be properly selected according to the refractive
index and the like with the above organic low molecular compound used for

10 the heat sensitive layer of the heat reversible recording medium, for example,
1.45 to 1.60 is preferable, and 1.48 to 1.55 is more preferable.

Tile refractive index of the acrylic polyol resin can be measured, for
example, with a digital refraction meter (RX-2000 made by ATAGO) and the
like of a light refraction critical angle detecting method, and can be

15 calculated from the monomer composition equation. Moreover, the
refractive index of the acrylic polyol resin can be calculated with a formula,
by using property of a polymer of Synthia method.

Herein, the larger the ratio of the refractive index (of the acrylic
polyol resin) relative to the refractive index (of the above organic low

20 molecular compound used for the heat sensitive layer of the heat reversible

recording medium) is, the larger the whiteness becomes. Hereinabove, the
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15 When the above chain isocyanate conpound only is used, in general, the

cross-linked resin may get flexible and inprove the deleting pr r
whi | e decreasing the repetition durability and the inage stori r@?a“-:%%(’my

On the other hand, when the above cyclic isocyanate conpound only is used,
in general, the cross-linked resin may get rigid and inprove the repetition
20 durability and the imge storing property while decreasing the deleting
property. Wth this, use of the m xture of the above chain |socyanate 59
01 DEC gh@bler (theqnatmals dhd méwe tiectranepetancyideorsasa diyvetheosgastaydighin

conpati bly acconplish the deleting property, the durability and the heat

o ¢ eate senpithy of i gL whoRrY RAMEFe MR e g RIFRANGE! Y oot

exanpl es thereof 5 including, i) those made by directly reactl ng a chain
conpounihdds@s iisngmally danxyiprgvetine delehirespmiperty. tri ol and the like) with
aliphatic isocyanate (such as hexanet hyl ene diisocyanate and the like);

dii f b I hyl
oxi des, pr opy T Brdceicgalsol @3 Gkt Pl abPaGetl i e btoden Tl Y 7

The wei ght average nol ecul ar wei ght of the above chain isocyanate conpound
is mot speqishitesdtey nhénvrmedhaving theealafveraarbaxylzzropp ope ningabwtaded ed
according to the object, for exanple, the lower limt thereof is preferably

100, o ot g BB AR P S dealeP BiF DR st 9B or | eas. e
t he above 15 wei ght average nol ecul ar weight is too small, the cross-Ilinked
heat senfkdfurated monomer(s) described above; and can be Synthesized by known
solution polymerization method, known suspension polymerization method,
known emulsification polymerization method and the like. Herein, the
10 method of supplying the above monomers into the polymer system is not
specifically limited, and therefore can be properly selected according to the
object, including those conventionally known.
From the viewpoint of improving repetition durability of the image
(printings-deletings), the acrylic resin is preferred to be cross-linked by usihg )
15 a crosé'linking agent. The cross-linking can be carried out, for example, by
heat, ultraviolet ray, electron beam and the like. Among the above, the
cross-linking by heat and the ultraviolet ray is preferable, in that the
cross-linking can be carried out at low cost and with ease, and that the long
term storage for curing is unnecessary.

20 The above cross-linking agent is not specifically limited, and

therefore can be properly selected according to the object, for example,
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| ayer may have deteriorated flexibility, and the deleting property may be
decreased. \Wen the above wei ght average nol ecul ar weight is tog,l ﬁm

the nol ecule may be less likely to be nobile and the strength dﬁblﬁ%g §
durability may be decreased. 20 Herein, the wei ght average nol ecul ar wei ght
per one isocyanate group has its preferable lower |imt of 150 or nore,
nore preferably 200 or 60 01 DEC 2006 nore, and especially preferably 250
or nore, its preferable upper Iimt of 2,000 or |ess, nore preferably 1,500
or | essprefiemibdy fmethlacyylic nfomontsiryisveytte somnosnd, wpdithedikenei ght aver age
nol ecul ar wei ght per one isocyanate group is too small, the cross-1linked

heat s %- & h&YEEd Mg%ecn%nﬁﬁhﬁﬁioﬁrﬁtt% Jd @801 | Thdse d he del eting

[
propert y 'be decFease e wei ght average nol ecul ar wei ght per
one isocyanate group is too large, the nolecule nay be less likely to be
nmobi | e mpetlysysithesiged, anuaythe thase epmmergialyyavailatder eAswng thee above

cyclic isocyanate conpound is not specifically limted, and 10 therefore

can be properqdy.sele C i obj ect, exanpl es thereof

i ncl udiﬁbo,"%i’ g%%%f&ﬁ%?é}itggcﬁp uondl%alggjr%ﬁeggpfeke havi ng benzene ring,

i socyanurate ring and the like. These can be used al one or in conbination
of wo or norSpecifimexpmhkesaifahe combénatioh of the ecyydicareircanpdbed havi ng

i socyanurate ring is preferable, in that it is unlikely to be yellowed, and

E Eg; éL ﬁcgbé% 3 Iggh glig%]%tzé{#cfa rlg? igcqﬁﬁe (43 f'cﬂbﬁﬁﬁu&bgf Heftnﬂagﬁg rééihe ot her

having acryloyl group or methacryloyl group, with (meth)acrylic monomer;
(2) a combination of acrylic resin {acrylic polyol resin) having hydroxyl group,
with isocyanate compound; and the like.

10 There are provided two cross-link methods for the above (1), namely,
the combination of the heat plastic resin having the acryloyl group or the
methacryloyl group, with the (meth)acrylic monomer.

In the first method, an organic peroxide is to be mixed and heated to
thereby cause a radical, then the acryloyl group or the methacryloyl group of

15  the resin is to be reacted with the monomer, thus accomplishing the
cross-linking of the resin. In the second method, a light polymerization
starter is to be mixed and an ultraviolet ray is to be irradiated to thereby
cause a radical, then the acryloyl group or the methacryloyl group of the
resin is to be reacted with the monomer, thus accomplishing the cross-linking

20 oftheresin. The ﬁfst method using the organic peroxide is more preferable,

in that the heat may act for the cross-linking, and any expensive equipment
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The wei ght average nol ecul ar wei ght of the above cyclic isocyanate
conpound is not specifically limted, and therefore can be propﬁa{):@é
selected according to the object, for exanple, the lower |imt" L3086 -
nore is 20 preferable, 200 or nore is nore preferable, 300 or nore is
especially preferable, the upper limt of 1,000 or less is preferable, 700
or lessis nore 61 Q1 QE C 2006 preferable. Wen the above wei ght
average nol ecul ar weight is too snmall, heating in the coat filmform ng may
cause egaporesessnytfartheerosadinlivgeoat filmincapabl e of cross |inking,
thereby the durability may be decreased. When the above wei ght average

nmol ecul ar wei i ; LTH i PRa @ ef Or med,

t her eby decrelglg‘ithr?g&g{l}?gglk ?lg%) Cila'ﬁéeﬂs’(}l%dlire!fS iﬁioﬁcgyn%%%?ﬁggf%hepaboveg i socyanate
conpound is not specifically limted, and_therefore can be properly

sel ect ehydimwayt giawp, with iecyabiteceompeind nolpisacy anatg sempapndihavaeg ass part
relative to the acrylic resin (the acrylic polyol resin) 100 nmass part is

pr ef ot b for b IR3 P hat:QehoaS So bR ARIral Sy WREKATAEGEGRkAaANd 5 s

part to art“irs es erabl’e. When the addition anmount of
t he above isocyanate conmpound is |ess than 1 mass part, the elastic

modsl uscanpiimh Exampplestafithe pelyisecomate compound inpladeby trimethadel ng by the
thermal head and the |ike may break the coat film resulting in

deteriorated d b | bR e MIBN Hiid cvhnatd eTPPOV E
i socyan%]foé)%élgr?%dt?l%ofgﬁ%%c%?%ﬁ%%agg%?a%gﬁgtart , tﬂlelgécgf r gct i@/ep’i ndex may
becone | ow, and the transparent density nmay be decreased. The quantity of

the i sohyemmethyjemugdiisocynnateGdid),ixydylpan siisocyanate (XDID), and
isophorone diisocyanate (IPDI); ii) glycol adduct; iii) lactone ester adduct;
iv) ether adduct; v) buret polyisocyanate, isocyanurate

10 bonded-polyisocyanate, block polyisocyanate thereof: and the like.

The above isocyanate compound preferably uses at least a chain
isocyanaté compound. Mixture of thé chain risocyanate compound and the
cyclic isocyanate compound is usable, in this case, the heat cross-link is to be
preferably carried out.

15 When the above chain isocyanate compound only is used, in general,
the cross-linked resin may get flexible and improve the deleting property
while decreasing the repetition durability and the image storing property.
On the other hand, when the above cyclic isocyanate compound only is used,
in general, the cross-linked resin may get rigid and improve the repetition

20  durability and the image storing property while decreasing the deleting

property. With this, use-hof the mixture of the above chain isocyanate
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conpound, relative to the hydroxyl group of the acrylic resin (the acrylic
polyol resin) is not specifically limted, and therefore can besprape
selected 20 according to the object, for exanple, 0.05 equivaﬁ%ﬂéﬁﬁiéﬁ%
equi val ence is preferable, and 0.1 equivalence to 1.0 equivalence is nore
preferable. The 62 U 1 DEC 2006 above quantity |less than 0.05 equival ence
may decrease the elastic nodulus at high tenperature, and thereby the
heating with the thermal head.and the |I|ike nay, break the coat film

resul t i??@ﬂPWQfEﬁEaitgP%é?He susliAspexanatecempand ca eampayblt nore than 1
equi val ence nmay decrease the refractive index, 5 thereby decreasing the

trans pad&ﬂh}ﬂ%hsﬂHeYdelgﬁtherﬁ&tty RheCirabdlifyeatd tRE heht Fdrgstameyl i ¢ resin
(the acrylic polyol resin) and the above isocyanate conpound, catalyst can

be used. The _catalyst is not specifically limted, and therefore can be
properly sel ecieabovcelgipgryegateeonppun 18@5@5%@@50%%@}%@4 fddudi ng
triethylene diam ne, 10 cobalt napht henate, stannous chlori de,

t et ra- nabipke bhfl ’becﬂr@EEﬂ}}lselécﬂed Qbé&ﬁ‘ﬂﬁ:{g E[?thé 6b;EBL Bhmipldl b de,

di met hyl stannic chlorid di-n-butyl tin dilaurate, and the I'ike. These
can be used alope or in conblnatlon of two or nore. Herein, the consuned
quaft i tipchrdingel) dbesemeadediyydirestdy peacting 8 shain remppynd (heviag, and

therefore can be properly selected according to the object, for exanple

0. 1% byh eyl o%ﬁ’ chwgssamn eﬂr?cﬂ'a‘fﬁ i RS WithUlighatfRb&UndtE Preferable.

- Organic Iom1nD écul ar conpound

(such as hexamethylene diisocyanate and the like); and ii) a reactant of the
above via a single or a plurality of ethylene oxides, propylene oxides,
caprolactones or aliphatic polyester chains.

10 The weight average molecular weight of the above chain isocyanate
compound is not specifically limited, and therefore can be properly selected
according to the object, for example, the lower limit thereof is preferably 700
or more, the upper limit thereof is preferably 5,000 or less, more preferably
4,000 or less, and especially preferably 3,000 or less. When the above- -

15 weight average molecular weight is too small, the cross-linked heat sensitive
layer may have (ieteriorated flexibility, and the deleting property may be
decreased. When the above weight average molecular weight is too la_rge,
the molecule may be less likely to be mobile and the strength and the
durability may be decreased.

20 Herein, the weight average molecular weight per one isocyanate

group has its preferable lawer limit of 150 or more, more preferably 200 or
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The nol ecul ar wei ght of the above organic | ow nol ecul ar conmpound 20 is to
be | ower than the above resin, for exanple, 100 to 2,000 in vvei@jgt - aﬁéage
nol ecul ar weight is preferable, and 150 to 1,000 is nore prefer REC 01
DEC 2006 When the above wei ght average nol ecul ar weight is |ess than 100,
the melting point is too |low, therefore, the organic |ow nol ecul ar conpound
may not be crystallized. Wen the above wei ght average nol ecular weight 1is
nmore than 2,000, the nelting point is too high, therefore, the _organic |ow
5 nol ecwioae, anshpenesinlapreferally 268 aranors, itspraferable upprE Linkg ofml head,
failing to be whitened. The above wei ght average nol ecul ar wei ght can be

measur eg g@for 18%%%@1%11)1?1’@1)&& TG0 mb%@é%ghﬁllﬁrémlﬁq,m ng capabl e

of beconing In a rmof a particle in 10 heat” sensitive | ayer, the
above organic | ow nol ecul ar conpound_is not  specifically limted, and

t her ef oorlesan Bérgur Bisewpighi diverageimodenren wyight nerconeiseranateor exanpl e,
t he above organic | ow nol ecul ar conpound nol ecul e preferably contains at

| east o f q L Std: nitrogen, sulfur
and hal Bou iscs Sthall 2 chGsOR A RERELIG, By @ s e |5 9ot - o
NH

- OO, - , -NH2, -5-, -SS-, -0-, halogen atomand the |ike. The melting
poi i3t odetenwratedv/Rexibyitni and the delasing propestpmayde decrgasedpeWibencal |y
limted, and therefore can be properly selected according to the object,

usual |y, SQEidit AR05ed RoR&ASE #ight AIbROSol R Grbip Tt large,
the molecule may be less likely to be mobile and the strength and the
durability may be decreased.

The above cyclic isocyanate compound is not specifically limited, and

10 therefore can be properly selected according to the object, examples thereof
including, isocyanate _gompound and the like having benzene ring,
isocyanurate ring and the like. These can be used alone or in combination
of two or more. Among the above, the cyclic isocyanate compound having
isocyanurate ring is preferable, in that it is unlikely to be yellowed, and that

15 it has chain structure such as alkylene chain and the like other than the
cyclic structure.

The weight average molecular weight of the above cyclic isocyanate
compound is not specifically limited, and therefore can be properly selected
according to the object, for example, the lower limit of 100 or more is

20 preferable, 200 or more is more preferable, 300 or more is especially

preferable, the upper lim{t of 1,000 or less is preferable, 700 or less is more
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20 preferable. Wen the above nmelting point is less than 30C, the nelting
point is low, thereby the cooling after the heating cannot suff} (13I ently 64
01 DEC 2006 «crystallize the organic |ow nol ecul ar compound, a¢ [éﬁ
carrying out the inmage form ng-del eting. Wien the above nelting poi nt IS
nore than 200C, the heat sensitivity may be high thereby the heating with
the thernmal head cannot nelt the organic |ow ol ecular conpound, failing
to carry out the 5 image form ng. Preferable exanples of the above organic
| ow nol efiémble onPendthe atwivedeeight busydgegmolasubsmweighit ig taosmpallnd,

carboxyl group non- cont ai ni ng- conpound (whi ch does not contain carboxyl

group i,ts roup 10
mon- conbettiie i BATHAR AR el RhAF i Bbe bsbEn hudnall i oad" O
conbi nation of two or nore. Anong the above, the carboxyl group

non- confiln tiheapabdepdarudsilinldnpedieatby tie dfieakibite maynbe Hecteabedwi ng points:
i) the nelting point thereof may not increase even when the car boxyl group
non- co i ni onpound e | v e ic 15

cubst antbed A SEVEHRE) bt tl B R B OBV BARH < 1Y e
white saturation energy and the V\/mte saturatlon tenperature may not shift
t 0o tshe dtirgttveneng\baafotimeidgthdrebp deatamseng ddegbility.) i ncapability of fornng
imge is not caused which may be attri but abl e to decreased heat

sensi L1 Vi ¢y, radablifod biSuntOr S aBRRYRoGARRS ot 890521 1 g compound

is not specif

specifically limited, and therefore can be properly selected according to the
object, for example, 1 mass part to 50 mass part relative to the acrylic resin
(the acrylic polyol resin) 100 mass part is preferable, 3 mass part to 50 mass

10 part is more preferable, and 5 mass part to 40 mass part is especiallsr
preferable. When the addition amount of the above isocyanate compound is
less than 1 mass part, the elaet:ic modulus at high temperature may become
low, and thereby the heating by the thermal head and the like may break the
coat film, resulting in deteriorated durability. When the addition amount of

15 the above isocyanate compound is more than 50 mass part, the refractive
index may become low, and the transparent density may be decreased.

The quantity of the isocyanate group in the above isocyanate
compound, relative to the hydroxyl group of the acrylic resin (the acrylic
polyol resin) is not specifically limited, and therefore can be properly selected

20 according to the object, for example, 0.05 equivalence to 1 equivalence is

preferable, and 0.1 equivalence to 1.0 equivalence is more preferable. The
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limted, and therefore can be properly selected according to the object, 65
i <: of DEC 2006 exanples thereof including, saturated nnnocarﬁﬁiyhjc cid,
sat urat ed di carboxylic acid, unsaturated nonocarboxylic acid, R &g
di carboxylic acid, saturated hal ogen fatty acid, unsaturated hal ogen fatty
acid, allyl carboxylic acid, halogen allyl carboxylic acid, thio carboxylic
acid, 5 and the |ike. The nunber of carbons of the above conpounds is not
specifically limted, and therefaore can be Eroperl se%fcied gﬁﬁﬁrding to
the otphaye auastitslesmihan 09 epyalenco mavfeprase the plastis madulyse
preferable, and 10 to 30 is especially preferable. These can be used al one
or in conhl B%hgiérg urel WRdHhe PO Lth AN REtIADINY BherddicHdesh PEthe _
unsat urated nonocar boxylic 10 acid, saturated or unsaturated dicarboxylic
acid, allyl carboxylic acid, halogen allyl carboxyliﬁ,aciﬁ agd thio

car boxylikemagi hreakdhpcent filiny eesultrgnpideterigrated dapablityat he pRever
unsat ur at ed nonocar boxylic acid include higher fatty acid such as lauric
aci d, qﬁgﬁﬁg@o' ' oSk ' fdegangi j al mtic acid,
stearic”aci ,‘E@ﬂ@ﬁ%@”ﬁﬁ?&@iﬁﬁﬁg ecgﬁgrg%?%S acid,f§¥ggﬁﬁgdgdid, oleic acid
and the |like. The above saturated or unsaturated dicarboxylic acid is

pr eber ridgrely deaecasingHdre teagsparenddgnisdyaci d havi ng nel ting point of 100C
to 135C, preferable exanples thereof including succinic acid, glutaric

aci d, adipic ﬁo%iﬁggaaﬁ%%hﬁﬁn@gegcﬁéﬂQ?fﬂ&a&?ﬂi@re@ﬁ?&ﬁb%c@ﬁﬁ olggbaci ¢ acid,

undecane di oat cane oate, tetradécane di oate, pentadecane

di oat e, hexadecane di oat e,
resin) and the above isocyanate compound, catalyst can be used. The

catalyst is not specifically limited, and thgrefore can be properly selected
according to the object, examples thereof including triethylene diamine,

10  cobalt naphthenate, stannous chloride, tetra-n-butyl tin, dimethyl fin
dichloride, trimethyl tin hydroxide, dimethyl stannic chloride, di-n-butyl tin
dilaurate, and the like. These can be used alone or in combination of two or
more.

Herein, the consumed quantity of the above catalyst is not

15  specifically limited, and therefore can be properly selected according t_o the
object, for example, 0.1% by mass to 2% by mass relative to resin solid
content is preferable.

- Organic low molecular compound -
The molecular weight of the above organic low molecular compound

20 is to be lower than the above resin, for example, 100 to 2,000 in weight

average molecular weigh% is preferable, and 150 to 1,000 is more preferable.
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hept adecane di oate, octadecane di oate, nonadecane di oate, eicosane dioate,
66 01 DEC 2006 heneicosadi oate, docosane dioate, and the |iKke. i_’he a@%e
car boxyl group non-contai ni ng-conpound is not specifically Ili nq &
therefore can be properly selected according to the object, for exanple, a
conpound containing in its nolecule at |least one 5 selected fromthe group
consi sting of oxygen, nitrogen, sulfur and hal ogen atom (for exanple, -OH,
hal ogen atom and the |like) is preferable. Specific _exanpﬂles t her eof
i ncl ude al kaW8hen sh& ahevelwsighthavergen meleawior waighbifeless 8haad&0qi o1, al ky!
am ne, al kane, al kene, al kyne, hal ogen al kane, hal ogen al kene, hal ogen
al kyne, . . i ; ,
ronocar e ARRTia fakCtoR, Thhre, PHE LRI mAREATR B o ur ated
monocar boxylic acid ester, unsaturated dicarboxylic acid ester, saturated
monocarhax ok beacystalliiadle, Whenthe aboyr seaigbkgreragaaneleamlagaveightat ur at ed
nonocar boxylic acid am de, unsaturated dicarboxylic acid am de, saturated
nonocar.boxyl i Cd iU ‘1S : [ [ i ni um 15
ol ndids el Qof HRTRMIR € pbinGgHHE B MLEAPRAH: oFpRbllog™
di carboxylic acid ammonium salt, saturated hal ogen fatty acid ester,
sat 8r atmdleral argempatid/ mayi nbtdr eltesidutlz beatef thgdhermed ieadi d anmoni um
salt, unsaturated hal ogen fatty acid ester, unsaturated hal ogen fatty acid
am de, saturated .hal ogen fatty acid amonium salt, allyl carboxylic acid
20 est i F eévi}lg%&e%gi c acid amde, allyl carboxylic acid ammonium salt,
hal ogen al |yl carboxylic acid ester, halogen allyl carboxylic acid am de,
The above weight average molecular weight can be measured for

example, by a liquid chromatography.
As long as being capable of becoming in a form of a particle in the
10  heat sensitive layer, the above organic low molecular compound is not
specifically limited, and therefore can be properly selected according to the
object. For example, the above organic low molecular compound molecule
preferéi)ly contains at least one selected from the group consisting of oxygen,
nitrogen, sulfur and halogen atom, specific examples thereof including -OH,
15  -COOH, -CONH, -COOR; -NH, -NHp, -S-, -S-S-, -0-, halogen atom and the
like.

The melting point of the above organic low molecular compound is
not specifically limited, and therefore can be properly selected according to
the object, usually, 30°C to 200°C is preferable, and 50°C to 150°C is more

20 preferable. When the above melting point is less than 30°C, the melting

point is low, thereby the cooling after the heating cannot sufficiently
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67 01 DEC 2006 hal ogen allyl carboxylic acid ammonium salt, thio al cohol,
thio carboxylic acid ester, thio carboxylic acid amde, thio cgdfo%: léﬂﬁﬁe
acid ammoniumsalt, carboxylic acid ester of thin alcohol, an LS

These can be used alone or in conbination of two or nore. 5 The nunber of
carbons of the above carboxyl group non-containing-conpound is not
specifically limted, and therefore can be properly selected according to
the object, for exanple, 10 to 60 is preferable, and 1Q to 38 is nore

pr ef er airystallizetlel orgasic pvomplearlar pomppundstadlingto cAErying ovE ther hoxy |

group non-cont ai ni ng- conpound may be saturated or 10 unsaturated, otherw se
may be .substdt ut A al @Q&V : E tHRAWD0°C,

non- contatai ﬁ?gﬁélg%ggiueﬁgl%re%r%gb@%%yyﬁ%el tholgoelﬁﬁg%/)iﬁir% | ow nel ting point

of 40Cto 70C, for exanple, fatty acid _ester, dibasic acid ter,

pol yvalthetheslt sohsitivify iaythe highfthesely thehaating Whthéhﬁher%ﬁf}%a‘i atty acid
ester has nelting point |lower than that of the 15 fatty acid having the
same numnber , of [ : I itk il ehdas the
nunber GFHE %%ﬁghggféaélh%ﬁg]?%?? ﬁgﬁﬁjgltﬂtdf/rt‘%%i)n to%i{‘%\’gh‘% he sane melting
point. Wth the above, the above fatty acid ester having the follow ng

f eatur esnage fopméngdvant ageous than the fatty acid having the sane nelting
poi nt: suppressing deterioration of the imge 20 printing-deleting,

10100 Sl IR AR S g
include carboxyl group-containing compound, carboxyl group
non-containing-compound (which does not contain carbbxyl group at its
terminal end, hereix;after referred to as “carboxyl group

10 non-containing-compound”) and the like. These can be used alone or n
combination of two or more. Among the above, the carbox;{l group
non-containing-compound is especially preferable, in the following points: 1)
the melting point thereof may not increase even when the carboxyl group
non-containing-compound is stored in an environment where a basic

15  substance such as a minor amount of ammonia or amine is present, ii) the
white saturation energy and the white saturation temperature may not shift
to the high energy-and-high temperature side, iii) incapability of forming
image is not caused which may be attributable to decreased heat sensitivity,
and the like.

20 The above carboxyl group-containing compound is not specifically

limited, and therefore can be properly selected according to the object,
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Ot DEC 2006 image printing- deleting is inferred to be caused by change
of the dispersion state of the particulate organic | ow nol ecul af, conpound
whi ch change is attributable to conpatibility of the above rezlhl Odirkci20th e
above organic | ow nolecular conmpound in the heating. 5 O the present

i nvention, use of a mxture of the fatty acid ester and the

hi gh- el ti ng- poi nt organi c | ow nol ecul ar conpound can i ncrease the
transparency tenperature width and inprove the deleting property when

usi ng téxanples vherdofancluding satunsted reanacavbesylictrsidisladuraigdpr operty has a
smal | fluctuation due to storage, a sufficient deleting property is

secur edy. I P Qv L £l J LI:gY, material itself.
The abg[%/lggj&aot yc%\élifpd%er}ssg g,#lral%ggtr% ﬂd&%@%ﬁ?a}ﬁl{l/’ Iluiflgrfaﬁne'Eli aand therefore can
be properly selected according to the object, for exanple, the one

expr esstdathoxyhie atol, Isamiuraged halegenr Bty aciduhasqtirated halegendatty. R - COO- R2

Structural forrmula (1) 15 In the above structural forrmula (1), R and R2

ctur ) ! | .
The nur: SHTEaRhonld {8 Tilloped MERCRRho B acAERRIY QRRELAC BT 00" ™

al one or in conbination of two or nore. The nunber of carbons of the above
fat by amiditleslike. | Thaotursheciffdachohy of G dbove @appandlstiserodf ore can be
properly selected according to the object, for exanple, 20 or nore is

bref er abl it Aty HmRaCahd tHPISoR EifhEBYSper N deldlted aBOrdihe B En5006
object, for example, 10 to 60 is preferable, 10 to 38 is more preferable, and 10
to 30 is especially preferable. These can be used alone or in combination of
two or more. Among the above, satllrated or unsaturated monocarboxylic
10 acid, saturated or unsaturated dicarboxylic acid, allyl carboxylic acid,
halogen allyl carboxylic acid, and thio carboxylic acid are preferable.

Examples of the above saturated or unsaturated monocarboxylic acid
include higher fatty acid such as lauric acid, dodecanoic acid, myristic acid,
pentadecanoic acid, palmitic acid, stearic acid, behenic acid, nonadecanoic

15 acid, arachic acid, oleic acid and the like.

The above saturated or unsaturated dicarboxylic acid is preferred to
be aliphatic dicarboxylic acid having melting point of 100°C to 135°C,
preferable examples thereof including succinic acid, glutaric acid, adipic acid,
pimelic acid, suberic acid, azelaic acid, sebacic acid, undecane dioate,

20 dodecane dioate, tetradecane dioate, pentadecane dioate, hexadecane dioate,

heptadecane dioate, octadecane dioate, nonadecane dioate, eicosane dioate,
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nore is especially preferable. The nore the above nunmber of carbons is, the
hi gher the degree of whiteness is, inproving the repetition dur bilitx.

The nelting point of the above fatty acid ester is not specifid@jIQEC 006
limted, and therefore can be properly selected according to the object,
for 5 exanple, 40C or nore is preferable. Specific exanples of the fatty
acid ester expressed by the above structural formula (1) include higher
fatty acid esters such as nethyl stearate, tetradecyl stearate, octadecyl
st ear atlgnedasadomye, degsane dioater andiéhy likpal mi t at e, dodecyl behenate and
the like; ethers and thio ethers 10 such as C16H33- O C16H33,

Cioros S S CIHpR ol PRER siEE ons s ol B [P LG act o esteer

is not specifically Iimted, and therefore can be properly selected
accor dispgcificallydimitieds and ftherefrangrrebe pnyperie select sdisg tartbiedi est er,
and the one expressed by the followng structural 15 formula (2) is

Gt T uct e B natels) « tgbakoptihylif ip YRR ol RabBod V7, ) cac

ot her, denoting hydrogen atom or al kyl group having the nunber of carbons
of 50 aelemed fifomothegpdiy athEsting nfbsygeRitimgeR4salfer 20d nadvgegen at on) .
The total nunber of carbons of the al kyl groups of R3 and R4 is preferably

2000 GIBBL(IAY FIPBPL otk HRofe abuftel fis BRY EPribriBler e o
preferabl e, and
examples thereof include alkanol, alkane diol, halogen alkanol, halogen
alkane diol, alkyl amine, alkane, alkene, alkyne, halogen alkane, halogen
alkene, halogen alkyne, cyclo alkane, cyclo alkene, cyclo alkyne, saturated
10 monocarboxylic acid ester, saturated dicarboxylic acid ester, unsaturated
monocarboxylic acid ester, unsaturated dicarboxylic acid ester, saturated
monocarboxylic acid amide, saturated dicarboxylic acid amide, unsaturated
monocarboxylic acid amide, unsaturated dicarboxylic acid amide, saturated
monocarboxylic acid ammonium salt, saturated dicarboxylic acid ammonium
15 salt, unsaturated monocarboxylic acid ammonium salt, unsaturated
dicarboxylic acid ammonium salt, saturated halogen fatty acid ester,
saturated halogen fatty acid amide, saturated halogen fatty acid ammonium
salt, unsaturated halogen fatty acid ester, unsaturated halogen fatty acid
amide? unsaturated halogen fatty acid ammonium salt, allyl éérboxylic acid

20 ester, allyl carboxylic acid amide, allyl carboxylic acid ammonium salt,

halogen allyl carboxylic ag:id ester, halogen allyl carboxylic acid amide,
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2 to 20 is especially preferable. Herein, the nelting point of the dibasic

acid ester is nore preferably 40C or nore. The above pol yval e

(rﬁ al cohol
di-fatty acid ester is not specifically 5 limted, and theref:¢ & QEG200
properly selected according to the object, for exanple, the one expressed

by the followi ng structural fornula (3) is preferable.

CHs(CH2) m 2COQ( CH2) pOO C(CH2) m 2CH3 Structural forrmula (3) 10 In the above

structural fornula (3),_p is preferably 2 to 4Q, 3 t%iSO S re
pr ef er abilogenmdlyl carbaxylic acid peanapium saks shigleohal, thioga

gl y 2 to 40,

3to 30 is nore preferable, and 4 to 22 is especially preferable. The above
pol yval £4H e%k%g :ﬂgio Girbb a1l adAidin fRL %n%io%%afﬂid £9d RehMoniheVet, t han that

of the tatty

havi ng t he sane nunmber of carbons, 15 neanwhil e has the

nunber of carbons nore than that of the fatty acid haying the same nelting
poi nt . sbloxyhe agidosaser ofidhiawdeahoboryd thelike: albespranbersetyplas d ester

having the following features is nore advantageous than the fatty acid

havi ng 6@@16?%%[?11{5%& SEPLPtaoreSUPPT €ssing deterioration of the image

printing-
and inproving repetition durability. The above organic | ow nol ecul ar
compound i s pFhé¢ aundirtaf cpebens gitlgalpme cagbexylamabbnation of i) a

| ow nel ti ng-point organic | ow nol ecul ar conpound and ii) a

hi gh- me) 5, gxRAhMe-05:HRBhd kO WoBb&SHEATy RRTBRH R A (HREloFe AR
properly selected according to the object, for example, 10 to 60 is preferable,
and 10 to 38 is more preferable. The alcohol group part in the ester of the
above carboxyl group non-containing-compound may be saturated or
10 unsaturated, otherwise may be substituted with halogen atom.

The above carboxyl group non-containing-compound preferably may
be those having low melting point of 40°C to 70°C, for examplf,, fatty acid
ester, dibasic acid ester, polyvalent alcohol di-fatty acid ester, and the like.

The above fatty acid ester has melting point lower than that of the

15  fatty acid having the same number of carbons (two molecules associated),
meanwhile has the number of carbons more than that of the fatty acid
having the same melting point. With the above, the above fatty acid ester
having the following features is more advantageous than the fatty acid
having the same melting point: suppressing deterioration of the image

20 printing-deleting, increasing degree of whiteness, making high contrast, and

improving repetition durz;bility. Herein, the above deterioration of the
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mel ting point higher than that of the | ow nelting-point organic |ow

nol ecul ar conpound in i)), thus further increasing transparency,5
tenperature width. The difference in the nelting point between 8% QRfd2006)
above is not specifically Ilimted, and therefore can be properly selected
according to the object, for exanple, 30C or nore is preferable, 40C or
nore is nore preferable, and 50C or nore is especially preferable. 10 The

mel ting point of the above | ow ne]ting-point organic ﬁlw .ol ecul ar
conpouninage pontingsdeleting i ynierrd tube gawsadilay ehange ebvhadispersen | v
sel ected according to the object, for exanple, 40C to 100C is preferable,

and 50 attg Eife pérﬂﬁanstéﬂé S ARV mdBERAY bmpblifd WhichthaR@ent of the
Igh-nelt

above ° ng- pol nt organi c | ow nol ecul ar conpound i s not
specifically 15 limted, and therefore can be properly selected according
to the atifidatabledo comeatihibity ebthe aboveowsin angdrtheahanp oreamg 19woC to 180C
is nore preferable. The above high-nelting-point organic | ow nol ecul ar

compoun 'esﬁu}]%ﬁrﬁ(%ﬁﬁgﬁg?gﬁtﬂghgaﬁﬁ _melting point of 100C or nore, exanples

t her eof g aliphatic saturated dicarboxylic acid, ketone having
hi gher al kyl gr oup, sem -carbazone derived fromthe ketone, a-phosphono
fattsy acid, dafithepraenbboyands, ushefla mixturpefshe fattpacikesenpdde or in
conbi nati on of two or nore. Exanples of the above aliphatic saturated

g; car bt hiphAHeihEHoiiCoreAUEL 1o oBihflar BbiibBLAS cAf'iflerdds RhE act d.
transparency temperature width and improve the deleting property when
using the thermal head. Asa fesult, even when the deleting property has a
small fluctuation due to storage, a sufficient deleting property is secured,

10 improving the repetition durability from the material itself.

The above fatty acid ester is not specifically limited, and therefore
can be prdperly selected according to the object, for example, the one
expressed by the following structural formula (1) is pr_e;fgrable.

R1-COO-R2 Structural formula (1)

15 In the above structural formula (1), Rt and R2 may be the same or
different from each other, denoting alkyl group having the number of carbons
of 10 or more. The fatty acid ester may be used alone or in combination of
two or more.

The number of carbons of the above fatty acid ester is not specifically

20 limited, and therefore can be properly selected according to the object, for

example, 20 or more is pfeferable, 25 or more is more preferable, and 30 or

69




sebaci c acid, undecane di oate, dodecane dioate, tetradecane dioate, 5
pent adecane di oate, hexadecane di oate, heptadecane di oate, octagecane

di oate, nonadecane dioate, eicosane dioate, heneicosadi oate, do@dbdtafe2lld
dioate, and the like. The above ketone preferably includes ketone group
and hi gher al kyl group as necessary structure groups, noreover includes
aromatic ring or 10 arsenic ring having nonsubstitutional group or
substitutional group. T t.ot al ., nunber ,of .carbons, of ihe. above ketone is
e aBiore g cartciRprleriS: “ThS DR (he AHRE oHaber abfbORRIS e | he
above sem -carbazone is derived fromthe ketone. The above a-phosphono

fatty abigheiahedRgsscnéh@hiteadss fspimprevinkaheirBpetifiohirhbllitgyi ng manner :
According to the nethod of J. Ak. QI Chekit's Soc, 41, 205 (1964) such as

E. V. Kaurer d the like, t fatt cid is to he brom nated through
Hel | - Vol har d- Z8F FHsKPS H%BEPP&%S‘E etf%éfrye%ﬁ}a&ﬁe&ilﬁ nok SPPERCARY ed aci d
brom de. Then, the a-brom nated acid brom de is added by ethanol, to

t her ebyliglit@i, and-ficesforé shh begiofed§istloctdd8fbordies & tHesBedd fdrat ty acid
ester is reacted by heating with triethyl phosphite, to thereby obtain

a- phosphono iﬁatty acid ester, fgbkﬂc/)v\ed by hydrolysis using dense 73 01 DEC
2006 h§¥RBRI, 30 e cxanere sPref; recrystallize a-phosphono fatty acid
(which is a product) fromtoluene. Wth the above, a-phosphono fatty acid

f?gn g;e)ar Z%g;@édﬁ@exﬁlplé‘ﬁoﬂ%’l@qﬁfﬂy A @BtdrQRpréspediBictiRAgha@ t he
structural formula (1) include higher fatty acid esters such as methyl
stearate, tetrgdecyl stearate, octadecyl stearate, octadecyl laurate,
tetradecyl palmitate, dodecyl behenate and the like; ethers and thio ethers
10  such as C16H33-0-CigHss, Ci6Hss-S-CieHss, CisHa7-S-CisHaz, Ci12Hzs-S-CiaHas,
C19Ha9e-S-C19Hag, C12H25-5-S-C12Hzs, and the like; and the like.
The above dibasic acid ester is not specifically limited, and therefore
can be properly selected according to the object, for example, any one of
- monoester and diester, and the one expressed by the following structural
15 formula (2) is preferable.
R300C-(CH),"COOR# Structural formula (2)
In the above structural formula (2), R3 and R4 may be the same or
different from each other, denoting hydrogen atom, or alkyl group having the
number of carbons of 10 or more (not applicable when both R3 and R4 are

20  hydrogen atom). The total number of carbons of the alkyl groups of R? and

R4 is preferably 20 or more, 25 or more is more preferable, and 30 or more is
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5 tenperature width, the above organic | ow nol ecul ar conpound may be
properly conbi ned, or other material (s) having nelting point dgigeggnt from
that of the above organic | ow nol ecul ar conpound may be conbi ne¥: 115
heat sensitive |layer, the m x mass ratio of the above organic | ow

nmol ecul ar conpound to the acrylic resin (resin having cross-link 10
structure) is not specifically limted (organic |ow nol ecul ar conpound:
acrylic resin), and therefore can _he properly selected according to the

obj ect , espeeialkyxpiaberable. 1nayprefernhly Qar]a%ﬁ ?l) ismgre prefepablegand npre
preferable. Wen the above mass ratio is out of the above range, dispersing
the a I b o ar } i ;e

i 1 ol £ 2 i esent
invention, when the above fatty acid ester is used as organic |ow

nol ecul egtex srwoundreferably 456V meve-mel ting point, it is preferable to nix
a straight chain hydrocarbon-containing conpound as an organic | ow

- ol ecul ar conpgu Qg?ibﬁ“ﬂ@'ga éﬂ heéoHBR ldrijfﬁ'&?’paf?:mltesfﬁe? {4 nBP%e%Qﬁcally

| ow- el ti ng- pol nt y“acid ester, for increasing the ‘above transparency
tenperature wdth. In this case, the imge deleting (making transparency)
74 61 Dboitdoendihereforspanr bemirapeie selestpdredording toHdermledield and t he

| i ke can be inproved. Mreover in this case, margin of the inmge deleting
may be _,J.n a i I I i@y energy is
fluctua }'{&ﬁﬁl\%f ?ﬁéj?ﬂ%vegpra%sgggbyﬁégﬁowgéa%??gg?gg;ob @%@g;&ebe caused,
which is 5 advantageous in that deleting wwth the thernmal head is

acconpl prefewble.

CH3(CH2)w-2CO0(CH2),00C(CH)w-2CH;
Structural formula (3)

10 In the above structural formula (3), p is preferably 2 to 40, 3 to 30 is
more preferable, and 4 to 22 is especially preferable. m is preferably 2 to 40,
3 to 30 is more preferable, and 4 to 22 is especially preferable.

The above polyvalent alcohol di-fatty acid ester has melting point
lower than that of the fatty acid having the same nu;lw)ber of carbons,

15 meanwhile has the number of carbons more than that of the fatty acid
having the same melting point. With the above, the above polyvalent
alcohol di-fatty acid ester having the following features is more
advantageous than the fatty acid having the same melting point:
suppressing deterioration of the image printing-deleting, increasing degree

20 of whiteness, making high contrast, and improving repetition durability.

The above organié low molecular compound is preferred to be a
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The above straight chain hydrocarbon-containing conpound preferably has
the total nunber of carbons of 6 to 60, and 8 to 50 is nore prgferable.
Anong the above, those having cyclic structure are preferable ﬁﬁdﬂahgmﬁ
cyclic hydrocarbon (for exanple cyclo hexane, cyclo pentane and the 10
like), aromatic ring (for exanple, benzene, naphthal ene and the |ike),
heterocyclic ring (for exanple cyclic ether, furan, pyran, norpholine,

lidine, pi L di ne. ol e . i di ne. , . ine..
byr1 m crarbnign ol Py RULRg Bhul PR pe R i PP GSL aB
benzopyrrolidine, indole, benzooxazine, quinoline and the like); nore

prefer a@'}ﬁﬁhhﬁ&ﬁdgayéiﬁﬂo waoy! bR caldruehpcind @anexiahbeinghenyl group
and the like), cyclo hexylene structure (for exanple cyclo hexyl group and
the Iike), .and heterocyc]ic ring; d especi al | referably those having
met hy| Biedtipgining hig ¥ Ehamahaf Ot v fivw el Graposkt Brstses oy Specific
exanpl es of the above straight chain include (1) straight 20 chain

hydr ocappsdePtahpbisd 60 ADote Ravhadinir@dsiag erditpdrend straight chain
hydr ocar bon- cont ai ni ng conpound havi ng sul fonyl bond, (3) straight 75 01

DEC 2006 chai n hydrqcarbon-cont ai ni ng conpound havi ng di am de oxal ate
bond, (tﬂmﬁ?lfaé}lﬁ%wl‘é i n hydrocarbon-cont ai ni ng conpound havi ng di acyl
hydrazi de bond, (5) straight chain hydrocarbon-containing aliphatic

COMPOUNYLBRNFtBfbncE #h RREHEGtHRNShiAD Betth &iNBNAAINEhovebl itspbificanpai n 5
hydr ocar bon-cont ai ni ng al i phati ¢ conpound havi ng carbam de bond and am de

bond, (7) straight chain hydrocarbon-contajni ng_aliphatic¢ conpound
(liznited, an%l therefore caz %e properly selecte acco%dmg g) ﬁm (():b]ect, or

example, 30°C or more is preferable, 40°C or more is more preferable, and
50°C or more is especially preferable.

10 The melting point of the above low-melting-point organic low
molecular compound is not specifically limited, and therefore can be properly
selected according to the object, for example, 40°C to 100°C 1s preferable, and
50°C to 80°C is more preferable. Moreover, the melting point of the above
high-melting-point organic low molecular compound is not specifically

15 limited, and therefore can be properly selected according to the object, for
example, 100°C to 200°C is preferable, and 110°C to 180°C is more
preferable.

The above high-melting-point organic low molecular compound is
preferred to have the melting point of 100°C or more, examples thereof

20 including aliphatic saturated dicarboxylic acid, ketone having higher alkyl

group, semi-carbazone derived from the ketone, o-phosphono fatty acid, and
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having a plurality of carbam de bonds, (8) cyclic conmpound having carbam de
bond, (9) cyclic conpound having am de bond, and the |ike. Prefgrabl t he
strai ght chain hydrocarbon-containing conpound of 10 the above @ﬁ¥3¥3mﬁ9)
does not have carboxyl group, and has, in nolecule thereof, urethane bond
(-NHCOO- ), sulfonyl bond (-S02-), am de bond (CONH), diam de oxal ate bond
(- NHCOCONH-), di acyl hydrazide bond (-CONHNHCO, or polar group such as
car bam de bond (-HNCONH-). The above strajght chajn hydrocarbon-contai ning
conpountheiBkeyr eThesmean heysed alons on geqrabination iy exmoEeer 1init of 100C
or nore, nore preferably 110C or nore, noreover preferably 120C or nore,

and  especi allit])%(alﬂ LA Ya b Gl %a'ﬂ?:@ﬁtui‘ét%d%@ﬂbo‘xﬁrﬁb acif inkBftfe Or | ess,

nore preferably 160C or less, eSpecially preferably”150C or | ess. Wen the

above nelting point is too |ow the transparency tenperature w dth cannot
20 be iswecenis adid, whavasiyacdcadinig aejdt pianeglés aeidngulbnrapecidyazelpia acidmwhen t oo
hi gh, the sensitivity in formng the white inage may be decreased. 76 01

DEC 200 . : : screased
e B A o R ol &

conmpoun ude 0Se express ow ng structural formula (4) to
(9). R5-X-R6-Y-R7 Structural forrmula (4) 5 In the above structural formula
(4) 5 atpédadecamedivaty hexpdecanndioate, hnndadecanedivate astatecasel f onyl bond,
and carbam de bond, and the other of X and Y denotes one of urethane bond,
sul f O”Véiogf)é‘,%on%ﬂ%@éﬂé g%a@é’,rﬁc@sﬁﬂe dioate, heneicosadioate, docosane dioate,
and the like.
The above ketone preferably includes ketone group and higher alkyl
group as necessary structure groups, moreovei; includes aromatic ring or
10 arsenic ring having nonsubstitutional group or substitutional group. The
total number of carbons of the above ketone is preferably 16 or more, and 21
or more is more preferable. Herein, the above semi-carbazone is derived
from the ketone.
The above o-phosphono fatty acid can be synthesized, for example, in
15  the following manner: According to the method of J. Ak. Oil Chekit’s Soc, 41,
205 (1964) such as E. V. Kaurer and the like, the fatty acid is to be
brominated through Hell-Volhard-Zelinskin reaction, to thereby obtain
o-brominated acid bromide. Then, the o-brominated acid bromide is added
by ethanol, to thereby obtain a-bromo fatty acid ester. Then, the o-bromo

20 fatty acid ester is reacted by heating with triethyl phosphite, to thereby

obtain o-phosphono fattyjacid ester, followed by hydrolysis using dense
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am de bond. R5 and R7 denote one of CHs(CH2)m and CH3(CH2) m O- (CHZ) n-,
R6 denotes any of -(CH2)ml, the groups expressed by the.foll OVC\:AI—@?
structural 10 forrmula (4-1) and structural formula (4-2).

Structural formula (4-1) - ( CH2 m CH2) Structural forrrula (4-2) In the
structural formula (4-1) and the structural formula (4-2), m and n each
are preferably 0 to 30. 15 R8-X-R9 Structural formula (5) In the above
structural fornmula (5), X denotes one of diam de oxal ate bond and diacyl

hydr azi de k - ‘R

Gl cro) m OB AN TP e Pl egﬂ%ﬁaﬁgﬂcw (hichis =7 01 pEC

2006 A - RO X- 1- Y- t ur al for I n, the above structural
formul a (6)Prodec mtalélﬁegj‘%’afi the 20¢ve Hephs ychkﬂﬁw gr oup

consi sting of urethane bond, sulfonyl bond, car bam de bond, am de bond,

di am de oxalmsthesibethd, and di acyl hydrazide 5 bond. R10 and R12 denote one

of -(CH2)m and -(CH2) m O (CH2)n-. Ru denotes one of CHs(CH2) m and

CH3( CH2) m O- (CHR)ffhe ﬁ?e@&ﬁ ilvaRdh, 8318 RasiAL thd e AfkBhrenty O tO 30. A denotes
phenyl group, cyclo hexyl group, and the g@roups expr essed by the foll ow ng
SREerugt lr”ag![ ﬁ%lg{) quhrﬁ&rlqﬁi( %eoabsétvé %(r:éalfnc?{ow moliecuiar cg)mpc)und irna'?‘f ble 1- RO - X
properly combined, or other material(s) having melting point different from
that of the above organic low molecular compound may be combined.
In the heat sensi‘;ive layer, the mix mass ratio of the above organic
low molecular compound to the acrylic resin (resin having cross-link
10 structure) is not specifically limited (organic low molecular compound:
acrylic resin}, and therefore can be properly selected according to the object,
for example, 2:1 to 1:16 is preferable, and 1:2 to 1:8 is more preferable,
When the above mass ratio is out of the above range, dispersing the
above organic low molecular compound in the above resin may be difﬁcﬁlt,
15  thereby making opacity may become difficult.
Of the present invention, when the above fatty acid ester is used as
organic low molecular compound of the above low melting point, it is
preferable to mix a straight chain hydrocarbon-containing compound as an
organic low molecular compound having higher melting point than the

20 low-melting-point fatty acid ester, for increasing the above transparency

temperature width. In this case, the image deleting (making transparency)
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10 I'n the above structural formula (7), X denotes any of urethane bond,

sul fonyl bond, carbam de bond, am de bond, diam de oxal ate bondn and
di acyl 1
-(CH2) m O (CH2) n-.

hydrazi de bond. R10 and R12 denote one of -(CH2)m and

DEC 2006
m and n each denote an integer of 0 to 30. A denotes 15

any of phenyl group, cyclo hexyl group, and the groups expressed by the
follomﬁng structural formula (6.1) to structural formula (6-2). 78 01 DEC

b b ol b e ik B okttt TR ZngR 1 § 570

2008 O
t he abo
denot es any of R130CO R130- and R13-.

R13 denotes one of CH3(CH2)m and

O—B(O%Zimpfb\(eﬂﬂZ)Mereorveahdtlﬁseﬁmh, nhemgireofathel inieggatelefing thay B8. R15 X R14
Structural formula (8 /XR 4 R\X\ R15 R15 79

10

15

20

increased. With this, even when the image deleting energy is fluctuated
with the elapsed time, no practical problem may be caused, which is
advantageous in that deleting with the thermal head is accomplished.

The above straight chain hydrocarbon-containing compound
preferably has the total number of carbons of 6 to 60, and 8 to 50 is more
preferable. Among the above, those having cyclic structure are preferable
such as cyclic hydrocarbon (for example cyclo hexane, cyclo pentane and the
like), aromatic ring (for example, benzene, naphthalene and the like),
heterocyclic ring (for example cyclic ether, furan, pyran, morpholine,
pyrrolidine, piperidine, pyrrole, pyridine, pyrazine, piperazine, pyrimidine
and the like) , condensed heterocyclic ring (for example benzopyrrolidine,
indole, benzooxazine, quinoline and the like); more preferably those having
phenylene structure (for example phenyl group and the like), cyclo hexylene
structure (for example cyclo hexyl group and the like), and heterocyclic ring;
and especially preferably those having methyl group in at least one of
terminal ends of molecule.

Specific examples of the above straight chain include (1) straight
chain hydrocarbon-containing compound having urethane bond, (2) straight

chain hydrocarbon"contafhing compound having sulfonyl bond, (3) straight
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01 DEC 2006 R15 X | R14 Structural formula (9) /X~-R14 RI\X\ R15 R15 1In
t he above structural formula (8) and structural formula (9), X _denotes at
| east one sel-ected fromthe group consisting of urethane bond, 0 L DEC

bond, carbam de bond, ani de bond, di anmi de oxal ate bond and diacyl 5

hydr azi de bond. R14 denotes one of -(CH2)m and -(CH2)m O (CH2)n-. RI15
denotes one of CH3(CH2)m and CH3(CH2) m O (CH2)n-. mand n each denote an
integer of O to 30. Specific exanples of the above straight CR i n

hydr oc avhiedm hydnecarhpnigontainieg cempeend hayigs dramidecosahgiecoad, g)ssed by the

follow ng structural 10 formula (10) to structural fornula (26).

5 SRR AU R R e

R16- NHCOCONH- R18 Structural formula (13) 15 R16- CONHNHCO-R18 Structural
f or mul ol (5) srsightcbai hydrcarberesntining ghiphatioeempaupd Havimgg

carbamide bond and urethane bond, (6) straight chain

5  hydrocarbon-containing aliphatic compound having carbamide bond and

-_i_,'%
amide bond, (7) straight chain hydrocarbon-containing aliphatic compound

having a plurality of carbamide bonds, (8) cyclic compound having carbamide
bond, (9) cyclic compound having amide bond, and the like.
Preferably, the straight chain ﬁ&drocarbon-containing compound of
10  the above (1) to (9) does not have carboxyl group, and has, in molecule
thereof, urethane bond - NHCOO-), sulfonyl bond (-SO;-), amide bond
(-CONH-), diamide oxalate bond ( NHCOCONH-), diacyl hydrazide boﬁd
(-CONHNHCO"), or polar group such as carbamide bond (- HNCONH>).
The above straight chain hydrocarbon-containing compound
15  preferably has the melting point having its lower limit of 100°C or more,
more preferably 110°C or more, moreover preferably 120°C or more, and
especially preferably 130°C or more; its upper limit of 180°C or less, more
preferably 160°C or less, especially preferably 150°C or less.l ..When the
above melting point is too low, the transparency temperature width cannot
20 be increased, thereby decreasing the deleting property, while, when too high,

the sensitivity in forming”the white image may be decreased.
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01 CEC

A e e e L LTI M L L R e e e W Tt A A e Tt e

2006 R16-CONH R17-NHCONH Rl 8 Structural formula (16)

R16- NHCOO R17- NHCONH- R 8 Structural fornmula (17) R16- NHCONH R17- NHCONH: RI 8
Structural formula (18) RL6-NHCOO R17-OOCNH-R 8 Structural for%hitG 48§ 5
above structural fornmula (10) to structural forrmula (19), R16 and
R18 denote al kyl group. R17 denotes any of nethyl ene group, and the
expressed by the follow ng structural fornmula (10-1) to structural

-(CH2_CH2) T- t | f | - -(CH2 ~--E CH2) St t |
fornul a ((10- 2?“’?&’%%‘%%0%3@%@%8?Fﬁ?ﬁﬂjgﬁr%‘?”ﬁﬁ?b(é’n(‘i@tf}n% s% r uc{ 3rcalur :

In the

(10-2).

formula (10-2),

groups
fornmul a

m and n each denote an integer of 0 to 20. 0 0 OQN - C (

CH2 ) m dhiepduh &ilzdlufle ChbseSixpiebsydby the fall@wing®trudtulra] forynRd 14) HHCONH -
Rt6 Structural fornmula (21) R18 R17 NHCONH - R16 Structural fornula (22)
15 J 81(9(31 DEC 2006 NHCO R17- NHCONH R16 Structural forrmula (23) 00

10

15

R5-X-R6-Y-R7 Structural formula (4)

In the above structural formula (4), at least one of X and Y denotes
one of urethane bond, sulfonyl bond, and carbamide bond, and the other of X
and Y denotes one of urethane bond, sulfonyl bond, carbamide bond and
amide bond. R5 and R7 denote one of CHs(CHz)n- and CH3(CHg)m-O- (CHo)a,
R¢ denotes any of -(CHg)m", the groups expressed by the.following structural

formula (4-1) and structural formula (4-2).

——-—( CH, )m @ ( CH2>n Structural formula (4-1)

—( CH, )m—<:>——'€ Cﬂz}'n—" Structural formula (4-2)

In the structural formula (4-1) and the structural formula (4-2), m

and n each are preferably 0 to 30.

R8-X-R* Structural formula (5)
In the above structural formula (5), X denotes one of diamide oxalate
bond and diacyl hydrazide bond. RS and R? denote one of CH3s(CHg)w- and

CHy(CHo)mO-(CH2)s-. m and n each denote an integer of 0 to 30.
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Nl (CH2) mNCCN(CH ) n CH3 Structural formula (24) HHO OCN
(CH2 )" CH3 HO O Structural formula (25) CH3(CH2 )n co NOCN .CHZ&)n CH3
HHRL5 NHCONHRIL5 Structural formula (26) 5 Specific exan®f di 0§ he
conpound expressed by the above structural fornula (10) preferably include
the foll ow ng. CH3(CH2) 1100 CNH(CH2) 6NHCOO( CH2) 11CH3 nel ting point: 113C
CH3(CH2) 1700CNH( CH2) 6NHO00( CH2) 17CH3 10 nelting point: 119C

CH3( CH2) 21000NH( CH2) 6NHCOO (CH2) 21CH3 nel ting point: 121C 82 01 DEC Zoos
CH3( CH2) 17000NH; CH2- NHCOQ(CH2) 17 CH3 Melting point: 133C Specific
exanpl es of { t e GonTRbiad XexiRiess dd—bRYt hestaten@ablortalluie)

In the above structural formula (6), X and Y denote at least one
selected from the group consisting of urethane bond, sulfonyl bond,
. carbamide bond, amide bond, diamide oxalate bond, and diacyl hydrazide
5 bond. R and R!2 denote one of -(CHg)m- and -(CH2)nO-(CHz)y-. R
denotes one of CHs(CH2)m- and CH3(CHg)y O-(CHg)y. m and n each denote
an integer of 0 to 30. A denotes phenyl group, cyclorhexyl group, and the
groups expressed by the following structural t;ormula (6-1) to structural
formula (6-2).
: A — R10__ X—— R12 Structural formula (7)

10

In the above structural f"hormula (7), X denotes any of urethane bond,
sulfonyl bond, carbamide bond, amide bond, diamide oxalate bond, and
diacyl hydrazide bond. R0 and R12 denote one of -(CHg)n" and
“(CH2)m-0-(CH2)n". m and n each denote an integer of 0 to 30. A denotes

15 any of phenyl group, cyclo hexyl group, and the groups expressed by the

following structural formula (6-1) to structural formula (6-2).
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formula (11) preferably include the follow ng. CH3(CH2)17NHCOO ( CH2) 200
CNH(CH2) 17CH3 5 nelting point: 115C CH3( CH2) 17NHCOQ( CH2) 4000NHL 251) 17CH3
nel ting point: 119C CH3(CH2)17NH C OO (CH2) 60 0 CNH(CH2) 17 CcH3 Bd|Q5G&H6
point: 111C CH3(CH2) 17NHCQO- CH2- &CHz OOONH( CH2) 17CH3 Melting point: 121C
10 Specific exanples of the conmpound expressed by the above structural
formula (12) preferably include the follow ng.

CH3(CH2) 11502( CH2) 4SQ2( CH2) 11CH3 nel ting point: 149C 15

CH3( CH2) 17SC2( CH2) 2SQ2( CH2) 47CH3 nel ting point: 150C

CH3(CH2) 17SQ2( CH2) 4S2(CH2) A7CH3 nel ti ng point: 148C Specific exanpl es of

t he conmpound expressled t@e above structural 83 01 DEC 2006 formula

(13) preferably incljude,thevfotl| ow ng. ) NH(CH2) n CH3
mel ting point: 124C St?h%%}orﬁlﬂlg@@ﬁo

@),

@_ Structural formula (6-2)

In the above structural formula (6-2), 1 denotes an integer of 1 to 3.
5 Zdenotes any of R130CO-, R130- and R13-. RI3 denotes one of CH3(CHy)y-

and CH3(CH2)mO-(CH2)n. m and n each denote an integer of O to 30.

RS
l
X
|
R14
Q Structural formula (8)
RM RI4
X7 X
R15 R15
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CH3(CH2) 17NH CO CO NH(CH2) 17 CHs 5 nelting point: 121C Specific exanpl es of
t he conpound expressed by the above structural forrmula (14) pr ferabluh/

i ncl ude the foll owing. CH3(CH2) i 0CONHNHCO( CH2) 10CH3 10 mel ti ng'?bcﬂfr&? Bis1C
CH3( CH2) 16 CONHNHCO (CH2) 10CH3 nel ting point: 134C CH3(CH2)1G C O NHNH CO
(CH2)1G CH3 nelting point: 147C 15 CH3(CH2) 20CONHNHCO( CH2) 1GCH3 nel ti ng
poi nt: 136C CH3( CH2) 20CONHNHCO( CH2) 20CH3 nel ting point: 143C Specific
exanpl es of the conpound expressed by the above structural 20 formula (15)
preferably include the follow ng. CH3(CH2)17NHCO( CH2) 4NHCONH( CH2) 17CH3 84
01 DEC 2006 nmelting point: 14@€ CH30(CH2) 3NHCO( CH2) uNHCONH( CH2) 17CH3
melting point: 140C CH3CH20 (€H2) 3NH C O (CH2) uNH CO NH(C H2) 17CH3 5

mel ting point: 135C X

RM

b\ Structural formula (9)

In the above structural formula (8) and structural formula (9), X
denotes at least one selected from the group consisting of urethane bond,
sulfonyl bond, carbamide bond, amide bond, diamide oxalate bond and diacyl

5  hydrazide bond. R!4denotes one of -(CHg)m- and -(CHg)m~O-(Cﬁ§)n-. R15
denotes one of CH3(CHz)m- and CH3(CH2)n*O-(CHg)y-. m and n each denote
an integer' of 0 to 30.

Specific examples of the above straight chain hydrocarbon-containing

compound preferably include those expressed by the following structural

10 formula (10) to structural formula (26).

R16-O0CNH-R"-NHCOO-R18 Structural formula (10)
R16-NHCOO-R!7-OOCNH-R18 Structural formula (11)
R16-S02-R17-SOz-R18 Structural formula (12)
R16-NHCOCONH-R18 Structural formula (13)
15 R16-CONHNHCO-R18 Structural formula (14)
Ri6-NHCO-R1-NHCONH-R18 | Structural formula (15)
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Speci fic exanples of the conpound expressed by the above structural

formula (16) preferably include the follow ng. CH3(CH2)i 6CONH .

( CH2) BNHCONH( CH2) 17CH3" nel ti ng point: 149C 10 Specific exanpl e b0&n206
conpound expressed by the above structural fornula (17) preferably include
the follow ng. CH3(CH2)i 7NHCOOQ( CH2) 2NHCONH( CH2) 17CH3 nel ting point: 127C
Speci fic exanpl es of the conpound expressed by the above structural 15

LInnCoNH o) BTN TGS RT g por ot - Srveiasplimuladifioi es o

t he conpound expressed by the above structural fornula (19) preferably

include the fRisHqECEO-RARBVEHNHNIS0- CH2 - CHZ SeabireHol- A3 (YR) ti ng
point: 121C 20 85 01 DEC 2006 Specific exanples of the conpound

expressed by I I la (20) preferab i ncl ude, t he
fol l owing. | ]{{ﬂﬁﬁ%ﬁgﬁﬁwél%g}m%NﬁQﬁEq CHz) SNeNEesbyra nsl"ﬂ@tﬁsi v/ Jul
Speci fic exanples of the conpound expressed by the above structural
R16-NHCOO-R'"-OOCNH-R18 Structural formula (19)
5 In the above structural formula (10) to structural formula (19), R16
and R!8 denote alkyl group. R!7 denotes any of methylene group, and the

groups expressed by the following structural formula (10-1) to structural

formula (10-2).

___( CH, 9m__©__< CHZan— Structural formula (10-1) |

Al / \N_ Lo ) .
__< CH, ¥ £ CH, )7 Structural formula (10-2)
Lo _/
In the above structural formula (10-1) to structural formula (10-2), m
and n each denote an integer of 0 to 20.
—~ 0,
0 N—G(oH, ) NON (CH, )qCH,  Structural formula (20)
HH
Q RY7— NHCcONH —— R'® Structural formula (21)
R"’"@ R— NHCONH — R'®  Structural formula (22)
i5
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5 formula (21) preferably include the following. Melting point: Q
CH2NHCONH( CH2) 17CH3 115C Specific exanpl es of the conpound expressed b
t he above structural fornmula (22) preferably include the fol | ovl hdEC 200
CH3( CHZ) ~~NCI NCHZ OCH3 Melting point: 124C H H 10 Specific exanpl es of
t he conpound expressed by the above structural fornula (23) preferably

include the followng. OO Il CH3(1--H2)17 i Ci (CH2)5Ci Melting point:
146C H H H Specific exanples of the conpound expressed by the above
structural mul a (24) preferably include the follow ng. 86 01 DEC 2006
0 0NC( NHESH2—CHig7 el t hpgonpoLnt R16 | Btrk@$6ral formula (23)
0 0
—\ |
NG (GHz )m i;leil (CHZ )n CH, Structural formula (24)
H H
I
OCN (CH, ) CHy
H
|0| ﬁ Structural formula (25)
CH, (CH NGO OCI?I(CH ) CH
H H
15 15
R—NHCONH-R Structural formula (26)
5 Specific examples of the compound expressed by the above structural

formula (10) preferably include the following.
CH3(CH2)11OOCNH(CH2)s NHCOO(CH211CHs
melting point: 113°C
CH3(CH2)17OOCNH(CH2)¢NHCOO(CH4)17CHs
10 melting point: 119°C
CH3(CH)2:00CNH(CH2)s NHCOO (CHz)21CH3

melting point: 121°C
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H H Specific exanples of the conpound expressed by the above structural
formula (25) preferably include the following. 0 ON(OH) , 7 CH3 H Melting
point: 0 0 115C CH3(CH2)17NCo OCN (CH2)n CH3 HH 5 Specific &(hr&ﬂce@ﬂﬁ)f
t he conpound expressed by the above structural formula (26) preferably
include the followng. 0 11 Melting point: CH3CH2 0-(CH2)3 HN CH -

(CH2) nCH, 98C The m x nmass ratio of the above straight chain

hydr ocar bon- cont ai ni ng conpound to the above | ow nelting-point organic 10
| ow nol eculéar r)corrpoutikr:ld how nel ti pg=poi nt o‘rJl gbrili)‘c IHow Lec t.corrpound :
st r ai ghtCH; bel.n, - IoiNbica ) t' N0 0 6 ically
limted, Hénd % Heref ore ; bghthr y sel ect ed2 afcgrdi ng@ b-the 87 01 DEC
2006 object, exanples thereof including preferably 95 : 5to 5 : 95, 90 :
10 to 10 : 90 is nore preferable, and 80 : 20 to 20 : 80 is especially
preferabl e. |9peifieexamplestdfdhalsomponind eraressedtnothesabpie sirveiurat he above
range, the follow ng

formula (11) preferably include the following.

t
S

CHa(CH2)17NHCOO(CH2:OOCNH(CHg)17CHs

5 melting point: 115°C
CH3(CH2)17NHCOO(CH2)4OOCNH(CHz)17CHs

melting point: 119°C
CH3(CH2)17NHCOO(CH2)sOOCNH(CHz)17CHs

melting point: 111°C

GH, (CH, ), NHCOO0— CH2—<:>— CH,—0OCNH(CH,),,CH, ~ Melting point:

121°C
10
Specific examples of the compound expressed by the above structural
formula (12) preferably include the following.
CH3(CH2)1:S02(CH2)4S02(CH2)1:CH3
melting point: 149°C
15 CH3(CH2)17802(CH2)2S02(CH2)17CHs

melting point: 150°C
CH3(CH2)17S02(CH2)4S02(CH2)17CHs
melting point: 148°C

Specific examplesﬁof the compound expressed by the above structural
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may be caused: i) when the above | ow nelting-point organic | ow nol ecular 5
conpound is too nmuch, the transparency tenperature wi dth may get narrow,
nmeki ng the deleting property insufficient; and ii) when the abd¥t QE(Cr 806ght
chai n hydrocar bon-cont ai ni ng conpound is too nuch, the inmage may not be
formed. When an organic | ow nol ecul ar conpound ot her than the above 10

| ow- nel ti ng-poi nt organic | ow nol ecul ar conpound and t he above

hi gh-nel ti ng]-@poi nt organi c | ow nol ecul ar conpound is conbi ned, the above

ot her offepamile (18hpreferahly ancludepbedollowingt specifically inmited, and
therefore can be properly selected according to the object, exanples

t hereof incl ﬁﬁ3(@Hi§1ﬁH§k??®NH(@Hi2%<CﬁLgher fatty acid ester, higher
an e anp

fatty acid ether, I'i"ke. | es of the above higher fatty acid
include lauric acid, dodecanoic aci.d, nyristic acid, pentadecanoic acid,
palmitic acid, stearic acid, behenic aci dmeddngpeseindi2Zd°@ci d, arachic
acid, oleic acid, and the |like. Exanples of the above higher fatty acid

ester include | cyl stearate, octadecyl stearate,
cgf}%@ﬁ?)é{%ﬁﬁgf@épN%gpiﬁﬁE?ﬁ?

oct adecyl | aur adetcy mtate, dodecyl behenate, and the I|ike.
88 01 DEC 2006 Exanples of ether of the above higher fatty acid include
C10H33- O- C16H33, and the |ike. Exanples of meliing@ober 186°€he above hi gher
fatty acid include Cl6H33-S-C16H33, C18H37-S-Cl8H37, Cl2H25-S- C12H25,
Cl19H39- S- C19H39, Cl12H25-S-S- C12H25, and

Specific examples of the compound expressed by the above structural
formu{a (14) preferably include the following.
CHs(CH210CONHNHCO(CH3)10CHs
10 melting point: 151°C
CH3(CH21sCONHNHCO(CH2)10CHs
melting point: 134°C
CH3(CH2)1sCONHNHCO(CH2)16CH3
melting point: 147°C
15 CH3(CHg)20CONHNHCO(CH2)1sCH3
melting point: 136°C
CH3(CH2)20CONHNHCO(CH2)20CHs
melting point: 143°C
Specific examples of the compound expressed by the above structural
20  formula (15) preferably include the following.

CHs(CH)17NHCO(CH2)4NHCONH(CH3)17CH;
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5 the like. These can be used alone or in conbination of two or nore. Anong
t he above, the higher fatty acid having the nunber of carbons of 16 or nore
are especially preferable, such as palnitic acid, pentadecanoi cl &L, 2006
nonadecanoi ¢ acid, arachic acid, stearic acid, behenic acid, lignoceric
acid and the like; nore preferably the higher fatty acid having the nunber
of 10 carbons of 16 to 24. The other conponent in the heat sensitive |ayer
is not specifically Ilimted, and therefore can be properly sel ected
according to the object, exanples thereofmeHdngapig: i4&°Gur f act ant ,

pl asticizer, and the like fromthe viewoint of easy form ng of the inmage.

15 The surfac@Hg@)(@;EszjH@g@gH‘zjlﬂgﬁ(yot\j}m@ﬁg”@ﬂg therefore can be

properly selected according to t obj ect, exanples thereof including anion
surfactant, cation surfactant, nonion the surfactant, anphoteric
surfactant, and the |ike. The above pl astingltieg ppintndd04pecifically
limted, and therefore can be 20 properly selected according to the

obj ect, exanmtE3CHIENOHL)INWECACED), RisoohaT(erpgierest er, falty acld

ester, phthalic acid ester, dibasic acid ester, OEC 2006 gl ycol
pol yester plasticizer, epoxy plasticizer, and the |like. Thickness of the
heaf sensitive layer is not specifically |ingitirgipoatdl33¥erefore can be
properly selected according to the object, preferable exanples thereof

including 1 @ﬂe@ifﬁ,oeﬁﬂlp%%f RE %oﬂ{p%hﬁﬂa&ﬂfegse@ ﬁ)ptl‘?eoabévenétructural
formula (16) preferably include the following.
CH3(CH2):6CONH (CH2)sNHCONH(CH2):7CHj3
meltipg point: 149°C
10 Specific examples of the compound expressed by the above structural
formula (17) preferably include the following.
CH3(CH2)1sNHCOO(CH);NHCONH(CHy)17CHs
melting point: 127°C
Specific examples of the compound expressed by the above structural
15 formula (18) preferably include the following.
CH3 (CH2)17NHCONH(CH2)sNHCONH (CHp)17CH3
melting point: 177°C
Specific examples of the compound expressed by the above structural

formula (19) preferably include the following.

CH, (CH, ),;NHCOO0 — GHZO CH,—00CNH( CH,) ,CH,  Melting point;

121C
20
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When the thickness of the heat sensitive layer is too small, whiteness nmay
be decreased thereby decreasing the contrast. Wen the thickness of the
heat sensitive layer is too large, a heat distribution nay be RLDES 2006 ¢ he
| ayer, making it difficult to evenly formthe transparency. Herein, 10

i ncreasi ng content of the above organic | ow nol ecul ar conpound in the heat
sensitive layer can increase the whiteness. In addition to the heat
sensitive |layer, the heat reversible recording nmediumof the present

i nvention can hagve.ether |a roperly select when. n Ly, exanples
ther eof 1 nol udi SCcit ReipeEy BF BieioRiunt sEPISEy s RO SERRGRIY; oY ot ng
| ayer, adhesive layer, mddle |ayer, the protective |layer, adhesive |ayer,
vi scosity fepsida 64h preferably incldecthe dollawi@gabove | ayers may be of a single
| ayer structure or of a |am nated structure. The |ayer structure of the
heat reversible recordigng nedigmis not specifically limted, and
therefore cayf be operly seg%t ed according to the 20 object. For

exanpl e, Jadanese Wil i i on Lai d- Cpdilfifeg pPpinklo. 2- 3876
descri bes ayagnetyc heaq{:}%% S|N{&\}g‘bf7§3{ér (having, as 1z2@@min 90 01 DEC
2006 corrpon\gg.t_,_!heat sensitl_tilge | ayer and a magnetic material) which is
di sposed on a supporter. i's structure, at least one of i) a directly

| omer part of the heat sensitive layer and ii) the supporter's part

cor respondi ng t Spedifie exargples of dia soppquagdexpressedbicahgve sBrctarmdt her
exanple, JP-A No. 5 3-130188 describes a | am nated structure having a
suppor t gr , fermiag (El)ipeefchddy irkdidd the Felldwingr on the supporter, a |ight
reflecting | ayer on the nagnetic

Melting point:
CH,NHCONH(CH,),7CHs 115°C

Specific examples of the compound expressed by the above structural

formula (22) preferably include the following.

O
Melting point:
CH;(CH,;);NCNCH. OCH.
3(CH)i7 2 3 1245C
HH
10 Specific examples of the compound expressed by the above structural
formula (23) preferably include the following.
0O O
CH3 (CHz) 17NCN(CH2) SCN - Melting point:
146°C
HH H

Specific examples of the compound expressed by the above structural

formula (24) preferably include the following.
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heat sensitive layer, and a heat sensitive |layer on the light reflecting

| ayer. Herein, the above magnetic heat sensitive layer is preferably

di sposed on the supporter's backface, or between the supporter argkd 5085
heat sensitive layer. 10 In terns of configuration, structure, size and the
| i ke, the supporter is not specifically limted, and therefore can be
properly selected according to the object. Exanples of the above
configuration include flat plate, and the |ike. Exanples of the above
structure include single I(ger structure and |am nated structure. The
above size can be roperly elected according to 15 the size of the heat

reversible recp | es of the material for the supporter
i ncl ude i nor gahi CNC ENIGN ICtig ¢Clipt eri al , Meltingipointke. Exanpl es of
t he above i norgagic teﬁlal |nclude gl ass, quartksﬁéhllcon silicon

oxi de, alum n| de, Si@2,4 netal and the |ike. Exanples of the above
organi ¢ nmater ncl ude paper, 20 polyethyl ene terephthal ate,

pol ycar bonat e, pol ystyrene, polynethyl nethacrylate, and the like. These
can be used alone or in conmbination of 91 01 DEC 2006 two or nore.

Thi ckness of the supporter is not specifically limted, and therefore can
be properly sspanﬁedxampbeajmﬁ@etqmmlbmlrﬂbp:qmess@mbyghetaboﬁe etocmal s
preferable, and 100 gmto 1,000 gmis nore preferable. 5 For protecting the
heat se i e hgat | e recording nediumcan be provided
with a E)rr ‘él&e(@b?¥¥e$€/léarbyé§ Fég g?ﬁ?‘ﬁmgrmt erial for the protective |ayer

i nclude silicone rubber, S|I|cone resin (for exanple,

|
0C (cH2 )17 OH, |
H Melting point:
0 0 115C
Il Il
CHy (CH, ) ;NGO OGN (CH )7 O
H H -
5 . Specific examples of the compound expressed by the above structural
formula (26) preferably include the following.
i
—_ _ _ Melting point:
OH,CH,— 0—( CH, )3 ey (cH, ), CH, s

The mix mass ratio of the above straight chain
hydrocarbon-containing compound to the above low-melting-point organic
10 low molecular compound (low-melting-point organic low molecular
compound : straight chain hydrocarbon-containing compound) is not

specifically limited, and therefore can be properly selected according to the
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JP-A No. 63-221087), polysiloxane graft polynmer (for exanple, JP-A No.
63-317385), ultraviolet ray curing resin or electron beamcuring resin (for
| o exanple, JP-A No. 2-566), and the |like. For applying the abo&é DEC 2006
materials, usually, a solvent is to be used. Preferably, the above sol vent
Is unlikely to dissolve the above resin and the above organic |ow

nol ecul ar conpound of the heat sensitive |layer. Exanples of the sol vent

i ncl ude al cohol sql vents suc S n- hex , s I . | cohol , . et
L Cohor obiegh bapyles el el Reueia ARl Hhebut a0ttt ol o in
combi nation or two or nore. In terns of cost, alcohol solvent is

pr ef er afl RorSprafeiailecasd BOWADtotIE: 8B &epeeiallihpraterablec Tiesdde of the heat
sensitive |layer, the protective |ayer can be cured. In this case, after the

heat 2Q sensitive |layer is forned on.the, supporter, the otective | ayer
is to bEaidbe ahpvannmasy ratinds naf Wéfrh}nﬁé‘ﬁﬁ%ﬁg’? rans%d@%éﬁ@wr%gj
irradiation, electron 92 01 DEC 2006 beamirradiation and the like are to

be carrigg§ Witauded: DheheRYhe ub@v@wnsmtih@epdiavsggamar hdve siseulal t he

protective layer is not specifically limted, an t herefore can be
properly sel ected accor iﬂ}g to the object, for e%gpile, 0.1 5 mto 10.0 pm
I S pr ef €FAPPEN WE}? pehy Hieciraagrarsncy fempesigieiWASth ey 8plsna@eW, t han 0. 1
m effect of protecting the heat sensitive |layer may be insufficient. Wen

the thiglahess thé dbReidy Piopekiy/iRishfi@Ent; BnioiPwhBARhé AbBve Btralifis heat
sensitivity may be decreased.
chain hydrocarbon'containing compound is too much, the image may not be
formed.

Wheﬁ an organic low molecular compound other than the above

10 low-melting-point organic low molecular compound and the above
high-melting-point organic low molecular compound is combined, the above
other organic low molecular compound is not specifically limited, and
therefore can be properly selected according to the object, examples thereof
including, higher fatty acid, higher fatty acid ester, higher fatty acid ether,

15 and the like.

Examples of the above higher fatty acid include lauric acid,
dodecanoic acid, myristic acid, pentadecanoic acid, palmitic acid, stearic acid,
behenic acid, nonadecanoic acid, arachic acid, oleic acid, and the like.
Examples of the above higher fatty acid ester include methyl stearate,

20 tetradecyl stearate, octadecyl stearate, octadecyl laurate, tetradecyl

palmitate, dodecyl behehﬁte, and the like.
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For protecting the heat sensitive layer fromthe solvent, the nononer 1o
conponent and the like of a protective |layer form ng solution, the heat
reversi bl e recordi ng medi um can be provided with a mddle | ayero b 502008
the protective |ayer and the heat sensitive |layer (for exanple, JP-A No.
1-133781). Exanples of the material for the above m ddl e | ayer include the
one used for the resin in the heat sensitive |layer, and other than that, 15
i ncl ude resin conponents such as heat plastic resin, thernosetting resin

and the |ikeExSpmies ofethenofiths abpve higherSattyaripondnde i ncl ude
pol yet hyl ene, pol ypropyl ene, polystyrene, polyvinyl alcohol, polyvinyl

but yr al ol Muk etha t ted pol yester, unsaturated pol yester, epoxy
resin, Cb?@?f’o(ﬁlt?]égg?i?ﬁgo ycteflrr{%’onate, pol yam de, and the like. 20 Thickness

of the above mddle layer is not specifically limted, and therefore can
be pr opExkhynses of titd esbenofiihegrhavet ighebfaty acll imchdeoCidlsmS-€16183, 01 DEC
2006 preferable. For inproving visibility, the heat reversible recording

and. ¢ neCottf S KGRl SRR &S st CE G o i e oy )

applying to a 5 target face a solution or a dispersing liquid containing
t he ol thié HikeagThbs@cdh bt heed adime di indembinatioowfdwoyordnyiang, Amoher wi se,
ii) by nerely attaching the <coloring sheet. As |ong as being recogmi zabl e,

ﬁ: a? ;ghléqe %—.;1 {),xgerflthggﬁ&?#aﬁgﬁ :,tl]gi %?q}}dggrthé %rﬁs erreoqcc\érgg 8 X\p 1é o inﬂﬁ‘eOf 't he
are especially preferable, such as palmitic acid, pentadecanoic acid,
nonadecanoic acid, arachic acid, stearic acid, behenic acid, lignoceric acid
and the like; 1;10re preferably the higher fatty acid having the number of

10 carbons of 16 to 24.

The other component in th;a heat sensitive layer is not specifically
limited, and therefore can be properly selected according to the object,
examples thereof including the surfactant, plasticizer, and the like from the
viewpoint of easy forming of the image.

15 The surfactant is not specifically limited, and therefore can be
properly selected according to the object, examples thereof including anion
surfactant, cation surfactant, nonion the surfactant, amphoteric surfactant,
and the like.

The above plasticizer is not specifically limited, and therefore can be

20 properly selected according to the object, examples thereof including

phosphoric acid ester, fat%y acid ester, phthalic acid ester, dibasic acid ester,
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10 layer), the above coloring agent is not specifically limted, exanples

t hereof including dyes and pignments having colors such as red, yellow,
blue, iron blue, purple, black, brown, gray, orange, green, ar@1t0&f 200&ke.
Herein, the above resin binder may be any of various heat plastic resins,
thernosetting resin, ultraviolet ray setting resin, and the |like. 15 The
heat reversible recordi ng nedi um may be provided w t h a color print layer.

Exanpl es, of. a ent inth ol.or | i nclude various
s’ Rghanpebantrrmashiier cnmk Pltteisere Broithe dE lsed Tor the
conventional full color print. Exanples of the above resin binder include

various heat Thidkhb&s 6P Beat! RabTRESalb S ﬁ@tss ificH1ly Biiigddetanday setting
20 resins and el ectron beam settl ng resins, the li ke Thi ckness of the

col or rin r b var.j ed a d_l ng to print color
densi t ythey 1'99% d’f@%@ g'@ ?fi?@‘f%ﬂ@-%%t @éFte(PF%f?r% ording to the
desired print color density. Between the supporter and the heat sensitive

layer, d:h@npRatthefehsliudiSs 1960 %6I13091AE GndMnGRY phetéfalily TIma@ mei on part
by an air layer. The above organic high nolecul ar conpound used for the

heat sensitive layer 5 has a refractive index of about 1.4 to 1.6, having a
Iaré’e dt®f erence fromthe refractive index 1.0 of the air. Thereby, the
air layer can allowa light to be reflected in an interface between the

heat sensiti wyhka\the tAikricls oABYReat \RISANERIVRR i986d smhﬂuﬁrh%&bbé ying the
degree of whiteness when the heat sensitive layer is in the white state.

Wth this, the visibility can be 10 i roved, allow n the non- adhesi on
par t bfnﬁﬁé)edchrqa%gp@r k{e(;)e/lb‘éﬁgqa@fi rrpcontrasi: When tlie thickness of

the heat sensitive layer is too large, a heat distribution may be caused in the
layer, making it difficult to evenly form the transharency. Herein,

10 increasing content of the above organic low molecular compound in the heat
senéi-tive layer can increase the whiteness.

In addition to the heat sensitive layer, the heat reversible recording
medium of the present invention can have other layers properly selected
when necessary, examples thereof including supporter, coloring layer, air

15 layer, light reflecting layer, adhesive layer, middle layer, the protective layer,
adhesive layer, viscosity layer and the like. Each of the above layers may be
of a single layer structure or of a laminated structure.

The layer structure of the heat reversible recording medium is not
specifically limited, and therefore can be properly selected according to the

20 object. For example, Japanese Utility Model Application Laid-Open(JP-U)

No. 2-3876 describes a magnetic heat sensitive layer (having, as its main
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usabl e as a display part. The above air |ayer can also function as an

I nsul ator layer thus inproving the heat sensitivity, noreover, functions
as a cushion layer thus dispersing the pressure fromthe thern@l Df£a2ls
Thereby, deformation of the 15 heat sensitive |ayer, diffusion of the
particul ate organic | ow nol ecul ar conpounds, and the |ike can be
prevented, and the repetition durability can be inproved. Mbreover, the
heat reversible recordi ng nedi umcan be provi ded w a .head mat chi ng

| ayer. (ARG, 65‘%@%%@19333’3? 6?3%35835}0%3 RiaYg"5h Wer i ncl ude heat
resi stance resin, inorganic pignent, and the like. Preferably, the above

heat r egispbeién hastippotter! Nen ShidEstAscturb it lehesoisd af e diRbetlt 16%E: 2006
resin used in the protective |ayer. Exanpl es of the above inorganic pignent

i ncl ude cal ci um_,car bonate, _kaolin ]3| Ei ca, alunmi num hydr oxi d(f’ 5‘? um na,
al unmi nupagiafithatheat geRHEITP AR RS dhe SHRBAKST § PAXLFHBRIRIANE nesi um

oxi de, titanium oxide, zinc oxide, bariumsulfate, talc, and the 5 I|ike.

These cap REaUsSRitNORSePlis bdlofigsli NEb} AfofHertdd@nfleNPPEA Noxanpl es  of
particle dianmeter of the above inorganic pignent preferably include 0.01

gmto 10.0 gm and 0.05 gmto 8 0 gmis_nore preferable. Additjon anount
of the Wéﬂgﬁaid@s ibgfen lamengdedrsbruginge bagog A uBPRHPE & B1agnelE to 2 nass

part, relative to the above heat resistance resin 1 mass part, and nore 10

P! Lt o e b R Ll A i
heat sensitive layer, and a heat sensitive layer on the light reflecting layer.
Herein, the above magnetic heat sensitive layer is preferably disposed on the
;s,upporter’s backface, or between the supporter and the heat sensitive layer.

10 In terms of configuration, structure, size and the like, the supporter
is not specifically limited, and therefore can be properly selected according to
the object. Examples of the above configuration include flat plate, and the
like. Examples of the above structure include single layer structure and
laminated structure. The above size can be properly selected according to

15 the size of the heat reversible recording medium.

Examples of the material for the supporter include inorganic
material, organic material, and the like. Examples of the above inorganic
material include glass, quartz, silicon, silicon oxide, aluminum oxide, SiOg,
metal and the like. Examples of the above organic material include paper,

20 polyethylene terephthalate, polycarbonate, polystyrene, polymethyl

methacrylate, and the like. These can be used alone or in combination of

91



| ayer, the head matching | ayer by using heat, ultraviolet ray, electron
beam and the like, addition of the cross-Ilinking agent, the |ight

pol ymerization starter, and the light polynerization pronoter QidEC 2008
preferable which are used 15 for cross-linking (by ultraviolet ray) the
resin of the heat sensitive layer. The nethod of manufacturing the heat
reversible recording nedium is not specifically limted, and therefore can
be properly selected according to the object, preferable exanples thereof
i ncl udi ¥¥e 0¥ Morappl ying on to the supporter a composition for the heat
reversi bl e recordi ng nmedi um whi ch 20 conposition is nmade by dissol ving and
di spersing t hpn;RRYE saplespiridias n%b@%@ciﬂéﬂw Hignit@dy 4 Sifddbfre cONPOUNd i N
the solvent, then carrying out the 96 01 DEC 2006 cross-Ilinking
sinmultaneously with or after evaporating the solvent into a sheet and the
li ke, (¢an bppronesty spleelediarsoxdipgde the ogmt,c%b@i 0 2R0P M ihe heat
reversi bl e recordi ng nedi um whi ch conposition is made by dispersing the
above ofQahi QRINAH | Fat nt in which only the 5
above ?%sinzﬁgégﬁgggwggg%a{%bn car?%?%gegﬁgﬁ?ﬁgkgross-linking
sinultaneoushg with or after evaporating the solvent into a sheet and the
li k& and (3)Fonpropenting the bertransitive Javey thechegigpsersibleregomslinge above
organi c |l ow nol ecul ar conpound-by heating and nelting, then nolding the

t hus Xt o . i k ' :af | owed by
cr oss[TFélﬂl %Eﬂ%‘né@a}foﬂggdﬁéﬂ g’ﬁ%ﬁg%‘%@%ﬁ%\% elrli hg}xﬁea @? g\ggﬂrlés iﬁ%tghrglecor di ng
medi um can be nolded into a sheet, w thout using the supporter. Being

di f f er efor the photegiiue layen imsludsovibiconss rybheigsilisene pesin (Ergxsmeple,
JP-A No. 63-221087), polysiloxane graft polymer (for example, JP-A No.
63-317385), ultraviolet ray curing resin or electron beam curing resin (for

10  example, JP-A No. 2-566), and the like.
For applying the above materials, usually, a solvent is to be used.
Preferably, the above solvent is unlikely to dissolve the above resin and the
above organic low molecular compound of the heat sensitive layer.
Examples of the solvent include alcohol solvents such as n-hexane, methyl
15 alcohol, ethyl alcohol, isopropyl alcohol, and the like. These may be used
alone, or in combination or two or more. In terms of cost, alcohol solvent is
preferable.
Simultaneously with the curing of the acrylic resin of the heat
sensitive layer, the protective layer can be cured. In this case, after the heat
20  sensitive layer is formed on the supporter, the protective layer is to be

applied and dried. Theré'after, heating, ultraviolet ray irradiation, electron
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| ow nol ecul ar conpound and the |ike, the solvent used in the above (1) or
(2) cannot generally be specified. Exanples thereof, however, include 15
tetrahydro furan, nmethyl ethyl ketone, nethyl isobutyl ketone, @hIQ&Coz088 m
carbon tetrachl oride, ethanol, toluene, benzene, and the like. In the heat
sensitive | ayer, the above organic | ow nol ecul ar conmpound is present in
such a manner as to be dispersed in a formof particle. For acconplishing
hi gh performance as a coating materjal, the 20 conmposition for the heat

r ever si bramisashiatiog apddhediigrato bejsagrief oul e therebyiqwe vach @és oani ng
agent, pignent, dispersing agent, slipping agent, 97 01 DEC 2006

ant i sepgﬂeqhag@fgss-l i nki ng agent, plasticizer, and the |ike. The nethod of
applying t conposition for the heat reversible recording nediumis not
specifically |limted, and therefore can be properlf/ _selected fromthose
known in t he Bhicknesesefifheprokectivef layae inaphepesiiealysliwited; agdnet hod, roller
coating nethod, bar coating nethod, air knife coating nethod, brush
coatin iapl t ' i digtj on of the
conpos; HeaetipocaRBReRy sofetteditdrng ke J B O cal I'y
limted, and therefore can be properly selected according to the object,
exarpl asmttiock®Bium hepreferaple oo ien therpucknesseofithbe proi@ctive layetises to one
hour, and the like. The above resin in the heat sensitive |ayer can be

cured i I i i LAt l.on. r amirradiation.
Speci f?lég%]@%hp%lepmggﬁg%gé’% Iﬁ)tr%%&?%g ('t:]ét% ?‘?%@E%ﬁhlﬁgh egc@?%lg%t he acrylic
copol ynmer (acrylic resin)

insufficient. When the thickness of the protective layer is more than 10.0

um, the heat sensitivity may be decreased.
For protecting the heat sensitive layer from the solvent, the monomer

10 component and the like of a protective layer forming solution, the heat
rgversible recording medium can be provided with a middle layer between
the protective layer and the heat sensitive layer (for example, JP-A No.
1-133781). Examples of the material for the above middle layer include the
one used for the resin in the heat sensitive layer, and other than that,

15 include resin components such as heat plastic resin, thermosetting resin and
the like. Specific examples of the resin components include polyethylene,
polypropylene, polystyrene, polyvinyl alcohol, polyvinyl butyral,
polyurethane, saturated polyester, unsaturated polyester, epoxy resin,
phenol resin, polycarbonate, polyamide, and the like.

20 Thickness of the above middle layer is not specifically limited, and

therefore can be properly selected according to the object, 0.5 um to 10 pm is
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wi th the polyisocyanate conpound. 15 The above ultraviolet ray irradiation
can be carried out with a known wultraviolet ray irradiating apparat us,
exanpl es thereof including those provided with |ight source, |@&i@Fd 2006 ng,
power source, cooling apparatus, conveying apparatus, and the |ike.

Speci fic exanpl es of the above |Iight source include nercury |anp, 20 netal
hal i de | anp, potassium |l anp, nercury xenon |anp, flash lanp, and the |iKke.
The wavel ength of the light source can be properly selected 98 01 DEC 2006
accor di peeferpblee ul traviol et ray-absorbi ng wavel ength of the |ight

pol ynmeri zation starter and the |ight polynerization pronoter which are

added to the F&f@&ﬁf&ﬁﬂg v{s%ilftg},etl'ﬁ%atrr%\f@f%ﬁ)lg'&céﬁﬁg%éﬂlu%fg um The

condition for irradiatihg the above ultravi t ray 1S not 5 specifically
limted, and therefore can be _ properly selected according to the object.
For exap¥siferablyprovdpd ouith atcolenies durrdptwges phedunnertenantithe heah  be
determ ned, according to the irradiating energy necessary for

cross- | éé’ﬁ‘s"iﬂg? i S_r?‘tg)?‘gﬁ% %bg%'h%olomg% ga?;éi‘%aﬁ'b%%fﬁ@d ; a%h&ﬂ;ﬂ%@&iaon can be

carried out In nown ron beamirradiat par at us, which
is categorized into two types including a scanning type (scan bean) and a
non-5scatmigayfacppesolution orgegimp,erstng liguidicentaining thetpolahoy egenieand on beam
irradiation can be selected according to an irradiation area, an _
It L;ag: 2@#?%%%%2%@{;6213%& %H?ying!\@t’k&-ﬂ‘%‘?ée, if) b b P8y At d Bh@ensauat i on,
coloring sheet.
As long as being recognizable, as a reflection image, the change in
transparency and whitening of the heat sensitive layer-(namely, an upper
10 layer), the above coloring agent is not specifically limited, examples thereof
including dyes and pigments having colors such as red, yellow, blue, iron
blue, ﬁurple, black, brown, gray, orange, green, and the like. Herein, the
above resin binder may be any of various heat plastic resins, thermosetting
resin, ultraviolet ray setting resin, and the like.
15 The heat reversible recording medium may be provided with a color
print layer. Examples of a coloring agent in the color print layer include
various dyes, pigments and the like contained in color inks used for the
conventional full color print. Examples of the above resin binder include
various heat plastic resins, thermosetting resins, ultraviolet ray setting

20 resins and electron beam setting resins, and the like. Thickness of the color

print layer may be propeﬂy varied according to the print color density, and
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15 condition can be determ ned according to the dosage necessary for
cross-linking the resin, in view of electron flow, irradiation wdth and
conveyi ng speed. D= (AE/ 4R) x ii x I/(Wx V) In the above equat® bR)ECr2006
denotes a necessary dosage (Mad). AE/AR 20 denotes an average energy

| oss. i denotes an efficiency. | denotes an electron flow (m). Wdenotes
an irradiation width (cn). V denotes a 99 01 DEC 2006 conveyi ng speed
(cm'). Hereinabove, froman industri aIeO(Em nt of view, pre]‘erabl y, the above

equat | dihereforocae beiselcied aerozding tstheotesivadpriah calor dRUSIE to be used.
DxV=KxI I W 5 Herei nabove, an apparatus rating is denoted by Madnm mn, an

el ect ron 1 oy ialdoftfeupBoMrisdIR Ko SorlsRiRElayekaticdtbatur i ng the above

resin of the eat sensi ayer can inprove hardness of the heat
sensitive layer. Herein, when the pressing is carried out sinmultaneously
with hemversibleyregeidigsunediunemeay havea noniadhesion part braniair laydat ed i mge
form ngs del etings nmay deformthe above resin around the particulate

or gani orh QWhIRl Gl hEHR }H?:‘E!dax‘:ielgnha DERERLCA G RN Foaaive Loy

mol ecul ar~ conpou |sper y gradually get into a |arge dianeter
particle, decreasing the ef fect of ht - scatterlm&jée nanel degree of

whi Bendsas & seftactivesedix ofratmuittl. 41§0|1 ,deving adars repeq fram thas
Summari zi ng the above, hardness of the heat sensitive layer is inportant

for refractive index 1.0 of the air. Thereby, the air layer can allow a light to be
reflected in an interface between the heat sensitive layer and the above
non-adhesion part, thus amplifying the degree of whiteness when the heat
sensitive layer is in the white state. With this, the visibility can be
10 improved, allowing the non-adhesion part by the air layer to be preferably

usable as a display part.

The above air layer can also function as an insulator layer thus
improving the heat sensitivity, moreover, functions as a cushion layer thus
dispersing the pressure from the thermal head. Thereby, deformation of the

15 heat sensitive layer, diffusion of the particulate organic low molecular
compounds, and the like can be prevented, and the repetition durability can
be improved.

Moreover, the heat reversible recording medium can be provided with
a head matching layer. Examples of the material for the head matching

20 layer include heat resistance resin, inorganic pigment, and the like.

Preferably, the above heat resistance resin is the same as a heat resistance
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the durability of the heat sensitive |ayer. The stronger the heat sensitive
| ayer's hardness is, the better the durability is. Mreover, in the heating
(100C to 140C), harder heat sensitive layer is better. Specifi chiIDEC 208
hardness of the heat sensitive layer is neasured, for exanple, by using a
20 thin filmhardness nmeter MHA-400 nade by NEC. Moreover, an air gap
having a different refractive index present in 100 01 DEC 2006 the
interface between the above resin and the above organic | qw nol ecul ar
conpourkgsin paed ircthe proteefavertayers chspmples oldherahgve jparganic pigment
particul ate organic |ow nolecul ar conmpound may i nprove i nage density in

t he whi: t af | i i inSi f th
€ '1&1%111(%; %rhg%léﬁr g%tl%y'nﬁ?é Qe dih, s fesC %Mﬁfrﬁhln HbRide, aheBins! ze O e

air gap 1's 1/170 or nore the wavel erigth of the |ight used for
detecting the opaque state. The inmage fornmed in the heat reversible

r ecor di algopainuelicale, beagnesitpl byduwxide, maggnasiamorarbaagte, or nay be visible
as a reflection inmage. Wen the inage fornmed in the heat reversible

recor di i IS5, 1 ’ ideh € RRRN 8 el Ehtd i and theS preferable
to pr ovllﬂggﬁgghwg ltﬁ % %F #%gltq? g’gl(%eégler on&%{ lﬁgggl%%aéégfhg [Ttﬁ%g, Ehﬂe&ait?ﬁe:ensi tive
layer. In this case, the heat sensitive |ayer can have a decreased

t hi kndske. |Pheserran honsed alomear inaonhisatignofdwhaatmeenhsiExamplesyer ' s

t hi ckness can increase the contrast, which is advantageous. The reflecting

sel oot & BRHSRERRIERD] the pibEHhorBiicinedRL B ERANREIORT Vs 1o
whi ch vacuum evaporation is treated such as Al, N, Sn
um to 10.0 pm, and 0.05 pm to 8.0 um is more preferable. Addition amount
of the inorganic pigment is preferably 0.001 mass part relative to 2 mass
part, relative to the e;bove heat resistance resin 1 mass part, and more
10 preferably 0.005 mass part to 1 mass part.

Herein, for curing the resin in the protective layer, the color print
layer, the head matching layer by using heat, ultraviolet ray, electron beam
and the like, addition of the cross-linking agent, the light polymerization
starter, and the light polymerization promoter are preferable which are used

15 for cross-linking (by ultraviolet ray) the resin of the heat sensitive layer.

The method of manufacturing the heat reversible recording medium
is not specifically limited, and therefore can be properly selected according to
the object, preferable examples thereof including: (1) applying on to the
supporter a composition for the heat reversible recording medium which

20 composition is made by dissolving and dispersing the above resin and the

above organic low molecular compound in the solvent, then carrying out the
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and the like (for exanple, JP-A No. 64-14079). Selectively applying the
heat to the heat reversible recording nediumcan selectively hgat the heat
sensitive layer, to thereby formthe 20 white i nage on the traﬂibéﬁ%hﬂm%ase
and formthe transparent inmage on the white base, with the variation

t hereof being repeatable. In addition, 101 01 DEC 2006 |ocating a coloring
sheet on the backface of the heat sensitive |layer can forman i mage (having
a color of the coloring sheet) on a blank, or an image (b]ank) on a base
havi ng aroewlisking simultapeensly gvith esalteysvagorting oy sdvenintoe heat

reversi ble recording nediumw th an OHP (over head projector) 5 may darken

t he whi , i j : ith th
e Wni 115 P A thg_m\k/gt(gr %ﬂ@&ﬁﬁ% {)ﬂ;?g 32;@??@?6&@% tR@EbmPhsitide fosGheen Wi e

light transmtte e recording nedium the inage
form ng-del eting can be_carried out by using a known image processor, and
use of la&atafewersfubsmcpbhagimﬁ@empM@é%%ﬁlp@ﬁltiqwsﬁﬁé@%hy disRazsindn is 10
preferable. For exanple, the heat sensitive |ayer contains the above resin

and th réﬁﬂv ] SRR hoid Mideshiy tignd is in
t he "ml%te' s?tcoéj gwtﬁxﬁg;&gg&g%y%&lkéﬁpéﬁgﬁﬁr elthat IS ﬁ'ﬁess t han or
equal to the tenperature "To." Wth heating, the heat sensitive |ayer may
gr adual dhyovelresonis diseolypdrtden daroyingratitherepsa inkingmimulignreoysih f ur t her

heating at 15-the tenperature "T2" to the tenperature "T3", the heat

sensi tiyay| QVek maﬁatﬁag,tg]@%owemaafa%ﬁaét ghathe kKCAngheN DEi Ng
returned again Fromi his ransparent™ state to the nornal tenperature of
"To" or |ess, the heat .

without the solvent, mixing the above resin and the above organic low

molecular compound by heating and melting; then molding the thus melted
mixture into a sheet and the like, then cooling, followed by cross-linking.
10 Herein, among the above, the heat reversible recording medium can be
molded into a sheet, without using the supporter.
Being different with types of the above resin and the above organic
low molecular compound and the like, the solvent used in the above (1) or (2)
cannot generally be specified. Examples thereof, however, include
15 tetrahydro furén, methyl ethyl ketone, methyl isobutyl ketone, chloroform,
carbon tetrachloride, ethanol, toluene, benzene, and the like. In the heat
sensitive layer, the above organic low molecular compound is present in such
a manner as to be dispersed in a form of particle.
For accomplishing high performance as a coating material, the
20 composition for the heat reversible recording medium may be added by

various pigment, defoamiﬁg agent, pigment, dispersing agent, slipping agent,
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sensitive |layer may be kept in the "transparent"” state. That is, the above
resin may start getting soft at about the tenperature "Ti." Thereafter,
with 20 the tenperature increase, though the resin and the abov®ld5fa2ile

| ow nol ecul ar conpound in conbination may expand, the organic |ow

nol ecul ar 102 01 DEC 2006 conpound may gradually decrease the air gap in
the interface between the resin and the organic | ow nol ecul ar conpound, due
to the organic |l ow nolecular conpound having | arger expansion than the
above raniipeptie cyossrinking agans, plastisireretrd thalikee gradual Iy increased.
Fromthe 5 tenperature "T2" to the tenperature "T3", the above organic | ow

ol Soul ar - COMROMANARYF AGpling AEhmFbLIEh ShhE hddiGRvLAgRT gan o | oW

nol ecul ar conpo ere ning air gap, ereby bringi ng about
the "transparent” state. Wen the heat sensitive layer is cooled in this
state, rechediagovediomyannet speeifierlds limited; emsoiheaetony chp bergeoparlyi zed at a

10 conparatively high tenperature, causing a volune change. In this case,

caused HoetRE ot al Ko R S L e Ko, *Compouna,

thereby keeping the "transparent” state wi thout causing an air gap in the
i nt & f acetbeg weshod, heller gaaiing noethed) bauteatinpmeshad, aindknifeecoagien. 15
Mor eover, being heated to the tenperature "Ti' or nore, the heat sensitive

| ayer [ . i bEHRUE " e [ hs, the middle of the
maxi num Fg(g%’pﬂa]fru %ﬁ%9a§§g| [fl%{e m%%o%‘g%@%?%ﬁgg,u%écr easi ng the
tenperature may cause the heat sensitive layer in the "white" state

(opaque), The drying condition of the composition for the heat reversible
recording medium is not specifically limited, and therefore can be properly
“selected according to the object, examples thereof including room

10 temper{;lture to 140°C, 10 minutes to one hour, and the like.

The above resin in the heat sensitive layer can be cured by heating,
uItraviolet ray irradiation, electron beam irradiation. Specifically, the
above curing is carried out by reacting the acrylic\cqpolymer (acrylic resin)
with the polyisocyanate compound.

15 The above ultraviolet ray irradiation can be carried out with a known
ultraviolet ray irradiating apparatus, examples thereof including those
provided with light source, lamp fitting, power source, cooling apparatus,
conveying apparatus, and the like.

Specific examples of the above light source include mercury lamp,

20 metal halide lamp, potassium lamp, mercury xenon lamp, flash lamp, and

the like. The wavelengfh of the light source can be properly selected
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ski pping the "transparent" state. That is, after being conpletely nelted at
20 the tenperature "Ti' or nore, the above organic | ow nol ecul ar conpound
may be in an over cool ed state, and thereby nmay be crystalli zed{htnt-é}@@ﬁs 01
DEC 2006 tenperature slightly higher than the tenperature "To". In this
case, the above resin can follow the volune change attributable to the
crystallization of the above organic | ow nol ecul ar conpound, thereby
causingthe,air e interface. bet en i,c | ow nol ecul ar
conpoundCeardngHe s‘ilﬁraVS‘"t‘]JFEE%Y? ﬁ‘@r lﬂgﬂf’eve%ﬁﬁtﬁ‘e&tg'f’g{ it Exanpl es of the
above i mage processor preferably include those having an image form ng

uni t copdliymerefhtioh §laktrtdifl iEBEShPPolyhterifdtion pexastdriveicheger di ng medi um
and an inmage deleting unit configured to delete the image. Among the

above, in_view of a shqort tre nt tinme, the on 10 hagvi ng the above i mage
f or m ngaddad tq theeamportion o %qqﬁ%fer%awﬁ H%FQE ety unit s

preferable. Specific exanples of the image processor are described as

fol lows: 1) aphd mtﬁh%@ﬁ%‘Qﬂlétﬁh%&l@abbﬁ iBratiobd pds @apabl e  of
processi ng the 1 nmage by changi ng the ener gy applied to the thermal head.

2) an image_processor having: an imge formng unit which is a_thermal 15
head, asecHicallyamited, andrigersipre G ﬁnrgp%ﬂgss ectotbageorigng togthey
contact-pressing unit for adhering an exothernm c body such as thermal head,

cer am Coligat erRdreinisleNtte RRGY oWl ik, @XOTthHRTVife«pEbd haH theNA&NcaH i nted on
an alum na base plate hot stanp,” heat roller, heat block and the Iike,

and a noncontact - pl’eSSI ng unit using hot air, mfrare? ray and the |ike.
be determined, according to the irradiating energy necessary for

cross-linking the above resin.
The above electron beam irradiation can be carried out by using a
10 known electron beam irradiating apparatus, which is categorized into two
types including a scanning type (scan beam) and a non-scanning type (area
beam). The condition for the above electron beam irradiation can be
selected according to an irradiétion area, an irradiation dosage and the like.
Moreover, from the following equation, the electron beam irradiation
15 condition can be determined according to the dosage necessary for
cross-linking the resin, in view of electron flow, irradiation width and
conveying speed.
D = (AE/AR) x 1y x I{W x V)
In the above equation, D denotes a necessary dosage (Mrad). AE/AR
20 denotes an average energy loss. 1 denotes an efficiency. I denotes an

electron flow (mA). W denotes an irradiation width (cm). V denotes a
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20 The heat reversible recording nmedium of the present invention is
convenient in that disposing (uniting) the heat sensitive |ayer .(capabl e of
104 01 DEC 2006 reversible-displaying) and the infornmation neﬁb?DECd@ﬁxﬂt
on the same card such that displaying on the heat sensitive |ayer a part of
the nenory information of the information nenorizing part allows the card
owner and the like to verify the information nerely by viewing the card

wi thout any 5 speC|f|c apparatus. Herein, the informatign. menorizing part
i s not cpeeyiigsideyd (cind égerelpalem@r, fome ap,inApsiaiak pEPLSE VieYe| udi ng
magnetic record, IC non-contact I'C, and light nenory. The heat sensitive

lr ?S/?F] Bﬁegawg)llpgfthb ra%gvg )égﬁﬁtloﬂ% ky'BE silﬁPhﬁE& adddHeBlbiwkeg eyuatibnchl ori de

resin resin and 10 I'i ke which are usually used,
and is coated on the supporter. O herwi se, the heat sensitive layer is
f or med, iswiotbeoudedusi ng the resin, by evaporating- spattering and the |ike.
The above heat sensitive |ayer may be disposed on a face opposite to the
heat sensitiv]§>lS Legcfggl‘i,he supporter. Qherw se, the above heat sensitive
| ayer may be i gos ween the 15 supporter and the heat sensitive
| ayer, in a part on the heat sensitive |aye Mor eover, the reversible
heats sensi ti VHerghabowd, ansmgpdratus hatiog sqaﬁ@got@drbm&tradg@/amfn@ram he menory
part by rreans of bar code, 2 dinmension code and the |ike. Anmong the above,

the mag et £$v§?dgg§%g?g%qoﬁ1® PN £9%9c scbdkbgrable. 20 Wth the heat

reversi resent 1 nvention,

Curing the above resin of the heat sensitive layer can improve
hardness of the heat sensitix;'e layer. Herein, when the pressing is carried
out simultaneously with heaf;ing by using the thermal head and the like, the

10 repeated image formings-deletings may deform the above resin around the
particulate organic low molecular compound, and thereby the above organic
low molecular compound finely dispersed may gradually get into a
large-diameter particle, decreasing the effect of light-scattering (namely,
degree of whiteness is decreased), resulting in decreased image contrast.

15 Summarizing the above, hardness of the heat sensitive layer is important for
the durability of the heat sensitive layer. The stronger the heat sensitive
layer’s hardness is, the better the durability is. Moreover, in the heating
(100°C to 140°C), harder heat sensitive layer is better. Specifically, the
hardness of the heat sensitive layer is measured, for example, by using a

20  thin film hardness meter MHA-400 made by NEC.

Moreover, an air gap having a different refractive index present in
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even the mninmumtinme (mlli-seconds) heating by using the thernmal head

105 01 DEC 2006 <can sufficiently delete the imge, and the del eti ng energy
may not change with the elapsed tinme after the inage formati on,oﬂHb?CeEDﬁﬁ
keeping a sufficient deleting property. In addition, an imge that is
excellent in storing property, <contrast, visibility and the like after
being left at rest at high tenperature 5 for a long tinme can be forned. The

heat reversible recordin diumcan b referably .used far various point
cards A6 BHEFtareBelERam the 09 feF L BRd the 2R Ve SFEAC JOpaRelapRAT or of er abl y

used for the followi ng heat reversible recording |abel, heat reversible

menber , confipithd pasislerinahd hea®gensibivedasst 88prevenoeh ehe phAstigulasent
invention. 10 (Heat reversible recording IabeP and heat reversible

recordi ng ne erérJtO T‘Hh’i heat reversible recording.l ahel  of the, present

i nvent i G8281C logaoleqitar spmpanRd gpax HBPERUN 32 fleyaty Uhthe WRILR scosity
agent |layer on a second face opposite to a first face which is fornmed with

the i nagetQRhubempRaving theedonitRlst. I BE Ohid (a@e &g WM al@Pisesent invention
(when the heat 15 sensitive layer is disposed on the support, the one of

t he adhesive_| ayer and the viscpsit ent. layer .is fornmed on the
supéortwf%raébei qra@@r%gb%gqatvsfqn@tﬁp%g@ b&weﬁi-f%r @?ﬁeﬁmgége formed with
the heat sensitive layer), and has other |ayer properly sel ected when
necessajpaqueithtgur ati on, structure, size and the Iike of the adhesive

layer and = 20 the viscosity agent |ayer are not- specifically linmted, and

therefore can_be properly, selected accor_di ng to_the object, exanples of
t he confi gur dtheopmage formed in the heat reversible recording medium may be

visible as a transmission image, or may be visible as a reflection image.
When the image formed in the heat reversible recording medium is
10 used as the above reflection image, it is preferable to provide a
light-reflecting layer on a backface of the heat sensitive layer. In thiws case,
the heat sensitive layer can have a decreased thickness. In other words,
even decreasing the heat sensitive layer’s thickness can increase the contrast,
which is advantageous. The reflecting layer is not specifically imited, and
15  therefore can be properly selected according to the object, examples thereof
including layers to which vacuum evaporation is treated such as Al, Ni, Sn
and the like (for example, JP-A No. 64-14079).
Selectively applying the heat to the heat reversible recording
medium can selectively heat the heat sensitive layer, to thereby form the
20  white image on the transparent base and form the transparent image on the

white base, with the variation thereof being repeatable. In addition,
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106 01 DEC 2006 including sheet, filmand the |ike, exanples of the
structure including single |ayer structure and | am nated structure,

exanpl es of the size including being |arger or being smaller thhDECH80heat
sensitive layer. The material for the adhesive |ayer and the viscosity
agent layer is 5 not specifically limted, and therefore can be properly
sel ected according to the object, exanples thereof including urea resin,

mel am ne resin, phenol . resin po resin, vinyl acetate resip, vinyl
acet at 0&%?‘98%“@%8%)?#6?’5 on ébﬁ@ﬁéﬁéﬁeiome heat %ﬁtt@l@&%i? n fé&w ic
resin, polyvinyl ether resin, vinyl chloride-vinyl acetate copol ymner,

pol yst y4& i age<hAvingQl ¥886F 6f thesdlbrinkHRet)YoH &biladle Jrosh fmape! yam de resin,
chl ori nated pol yolefin resin, polyvinyl butyral resin, acrylic acid ester

copol yner, thacrylic acid ester, copolymer, natural rubber, cyano
acryl at I%g)ew,l adygsp heweng é@fﬂ“ﬁ etcploTing gheefn e Morggyer, paoigsBBLal one or

in conbination of two or nore. Mreover, these may be of hot nelt type,

use peefhdROS revePibRereRbrdiAB-REG P FAEK ahDEP GoeVieRd Yhsjcahpye heat
reversi ble recording | abel has at |east any one of the adhesive |ayer and

the viscosity_ agent |ayer, attachment to a &artly face or an entire face
of & thnew derkengharvehise parhaygmés brighten e Wanpparentdrardon dwr d and t he

li ke is acconplished (herein, application of the heat sensitive |ayer to

the thigkeDABIRYES Bight tidehligtld ), thereby allowing display of part of 20
the information nmenorized in the magnet. The above heat reversible

recordi ng | abel can replace the display 107 i
With the heat reversible recording medium, the image

forming-deleting can be carried out by using a known image processor, and
use of an afte; described image processor of the present invention is

10 preferable. For example, the heat sensitive layer contains the above resin
and the organic_ low molecular compound dispersed in the resin, and is in the
“white” state (opaque) at a normal temperature that is less than or equal to
the temperature “Ty.” With heating, the heat sensitive layer may gradually
become transparent from the temperature “T1”, and with further heating at

15 the temperature “Tq” to the temperature “T3”, the heat sensitive layer may be
in the “transparent” state. Even when being returned again from this
“transparent” state to the normal temperature of “Ty” or less, the heat
sensitive layer may be kept in the “transparent” state. That is, the above
resin may start getting soft at about the temperature “T'1.” Thereafter, with

20 the temperature inprease, though the resin and the above organic low

molecular compound in combination may expand, the organic low molecular
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01 DEC 2006 | abel on the disk cartridge incorporating therein a disk in
which the record information-is rewitable, exanples of the disk including
flexible disk (FD), MD, DVD-RAM and the like. FIG 5 is a scHbdt5Cc2006
showi ng an exanple of a state where the heat 5 reversible recording | abel
10 of the present invention is attached to a disk «cartridge 70 of an MD.
In this case, according to the change of the nenory content to the M,

di spl ay can be, aut omat.i c changed. .Herei.n, . far a_di cartridge-free
i Sk o RoRRETE R BTG uARY JecrRACeig 4ib 808 Nl TPt Bteesndts: o ng | abel

of the present invention can be directly attached to the disk. 10 FIG 6 is

a schengkirrafd @b BegAdic ¥R MbRcAfardosd hh dMiRieetol e digahic logver si bl e
recordi ng | abel 10 of the present invention is attached to a CO-RW 71. In

this case [;g above t reversible recordi ng $ 10 can he attached to
a wit irﬁglepy a‘é’élgdﬁrg@ra%?%%éofﬂ ¢ EP‘éﬁ‘c%e%P- tfi€2 CD-RW, and
a part of the menory i nformation thus witten in the CO-R can 15 be

di spl ayduitNtiy %%sg&féﬁcﬂmh?lﬁgi@tﬂﬁﬁﬁsrllﬁcferafééé SPpdiheshowi ng an exanpl e
of a state where the heat reversible recording | abel of the present

invention is attached to an optical_infornation recording medi um (CD-RW
usi Rg AgRPSEFRUShdee to EhetryapesaiErechyr Fhe ngoma%%arap lowmeolgelaz structure
of the CD-RWis 20 described as follows. On a base body 111 having a guide

gr oove, cognRiunhvy Bb & @%éfn'lqnél@é’& éta]t;éothe%ﬁt}%%ﬂg‘h@ﬁc 10W efdIBddlap nmenory
| ayer 109, a secondary 10
compound may embed the remaining air gap, thereby bringing about the
“transparent” state. When the heat sensitive layer is cooled in this state,
the above organic low molecular compound may be crystallized at a

10 comparatively high temperature, causing a volume change. In this case,
the ebove resin being in a softened state can follow the volume change
caused by the crystallization of the above organic low molecular compound,
thereby keeping the “transparent” state without causing an air gap in the
interface between the organic low molecular compound and the resin.

15 Moreover, being heated to the temperature “T4” or more, the heat sensitive
layer may be in the “semi-transparent” state which is the middle of the
maximum transparency and the maximum opacity. Then, decreasing the
temperature may cause the heat sensitive layer in the “white” state (opaque),
skipping the “transparent” state. That is, after being completely melted at

20 the temperature “T4” or more, the above organic low molecular compound

may be in an over cooled state, and thereby may be crystallized at a
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dielectric layer 108, a reflection heat radiation |layer 107, and a m ddle
| ayer 106 are disposed in the above order. On a backface of the base body
111, a ‘hard coat layer 112 is disposed. On to the niddl e | ayer® 1@&Co2006 he
CD-RW a heat reversible recording |abel 10 of the present invention is
attached. The 5 heat reversible recording |abel 10 has a | ayer 105 (which
is one of an adhesive |layer and a viscosity agent |ayer), a supporter 104,

alight reflecting, |ayer 103, a reversible hegt ,sepsijive |layer 102, and a
pr ot ect HBPPEglae félgil?lﬁugﬁ%r Qméh%ﬁ%reper%@r%?’hq "t k8 thisoasedle eotr | ¢

| ayers are not necessarily |ocated on both sides of the optical _
- i nf or malhhahe FESRIAN! BHEW- thbRTumbeclRR@ea thabatakle Bothe LS st@IRatbna materi al

havi ng | ow heat resistance such as polycarbonate resin, however, the
primary dielectric layer 110 is preferred tq be located., FIG 8.is a
schemat O tetahpyryorganas lovpmolegular spmpeundethereby causingtbeais gBPdar ecor di ng
-l abel 10 of the present invention is attached on to a video cassette 72.

I'n thisi[a$eerBeYetiyBon tRe bREAHRAGTGnGlechR® BRIPYAI AR ERNE&RN tO the
video tape cassette /2, the display content can be automatically changed.

The heat reversible recordi ng function can be set up on card, disk, disk
cart?i dyesulting indihe ‘sdybtetstatesy the fol | owi ng nethods, other than the
nmet hod of attaching the heat reversible recording label: i) a nethod of 20

applying the ReainAeast He/sbdvdVighagh pRIEBSIOrYefRablfineRidb tHddg di sk, the
It5e; ) T

disk cartridge, and the tape casset Il ormng I n advance the heat
sensitive (109 01 DEC 2006 |ayer on another supporter, and then
t r ansf ehaving apdmmggtionaing wnifcopfigared o form the image on the heat

reversible recording medium, and an image deleting unit configured to delete
‘the image. Among the abov}e, in view of a short treatment time, the one

10 having the above image forming unit in combination with the above image
deleting unit is preferable. Specific examples of the image processor are
described as follows: 1) an image processor using a thermal head and capable
of processing the image by changing the energy applied to the thermal head.
2) an image processor having: an image fof;ning unit which is a thermal

15 head, and an image deleting unit which is one of the following: a - -
contact-pressing unit for adhering an exothermic body such as thermal head,
ceramic heater {exothermic body with exothermic resistor screen-printed on
an alumina base plate), hot stamp, heat roller, heat block and the like, and a
noncontact-pressing unit using hot air, infrared ray and the like.

20 ‘The heat reversible recording medium of the present invention is

convenient in that disposing (uniting) the heat sensitive layer (capable of
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to the card, the disk, the disk cartridge and the tape cassette; and the
like. In the nmethod of transferring the heat sensitive |ayer, the adhesive
| ayer or the viscosity layer of hot nelt type and the |ike nmayl bdECHE ed
on the heat 5 sensitive layer. In the case of attaching the heat reversible
recording label on to the card, the disk, the disk cartridge and the tape
cassette which are rigid, and setting up the heat sensitive |ayer at the
above, a res%t% nt . cyshj on Laye or aresilient cushion,sheet is to be

pr ef er a¥SVHTHL 'S@alamng angd g ?b%roﬁﬁ‘at’r?é‘n’ﬁ'@mor%nﬁ§atr OR}pf 538 ont act i ng
property with the thermal head to 10 thereby forman even inmage: i) between

t he abougdrd@hdhiadesglaghhnd thdBeatenisitiey Biswirdl paftasfahdim@nbapel , and ii)
bet ween the above rigid base body and the heat sensitive |layer. The heat

reversi bl e recording gﬁdi um of the present jnyenti gn hgf t he fal | owi ng
enbodi mvigmnatagn o§ the gpformagion memorizing parkaewyitae g2t PFPRT 888 having a
reversi bl e heat sensitive layer 13 and a protective |layer 14 |ocated on a

suppor t@fe Hile td'Selify SREMMIbFMEE BeRly bPSidwiny tHeowdrdoithohit hfiy havi ng an
alum numreflecting layer 12, the reversible heat sensitive |ayer 13, and

the protective |layer 14 |ocated on the supporter 11. As is seen in FIG
9C, st he?I@Clﬁfsﬁl@i?ﬁi‘@ltE%d a filmhaving the alum numreflecting layer 12, the
reversi ble 20 heat sensitive |layer 13 and the protective |ayer 14 |ocated

on the Supporfigfein lthe BH¥GrMAMLA InémBRGIRE bgrthgaiotgge@rﬁbau lin?ited, 16 | ocated
on a backface of the 110 01 DEC 2006 supporter 11. The fil m (heat

reversi bl e recordi ng. medi un) _ of_ each of the abov(f
preferable examples thereof including magnetic record, IC, non-contact IC,

and light memory. The heat sensitive layer is made of iron oxide, barium
ferrite and the like, vinyl chloride resin, urethane resin, nylon resin and the

10  like which are usually used, and is coated on the supporter. Otherwise, the
heat sensitive layer is formed, without using the resin, by
evaporating-spattering and the like. The above heat sensitive layer may be
disposed on a face opposite to the heat sensitive layer of the supporter.
Otherwise, the above heat sensitive layer may be disposed between the

15 supporter and the heat sensitive layer, in a part on the heat sensitive layer.
Moreover, the reversible heat sensitive material used for the display can be
used for the memory part by means of bar code, 2 dimension code and the
like. Among the above, the magnetic record and the IC are moreover
preferable.

20 With the heat reversible recording medium of the present invention,

even the minimum time (milli-seconds) heating by using the thermal head
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enbodi nents can be used as a machined form 22 into a heat reversible
recording card 21 having a print display part 23, as is seen in FIG | QA
In 5 FIG | OB, the backface side of the card is formed with a Qh@¥st 2085
record part 24. Moreover, the heat reversible recording nmenber (card) in
FIG 1 1A has the followng structure: a filmprovided with an al um num
reflecting | ayer, a reversible heat sensitive |layer, and a protective |ayer

| ocated on a, 10 suypporter. i s nmachin into a card, and a dent part 25

housi ngcqrh%@l%er&tﬁy ﬁé{et%ﬁhf)lm?g?’o?‘%ig}.‘e Hﬁfeﬁrtg energy may nghFhaust e recor di ng
part 26 is machined to the card-shaped heat reversible recording nedium as
a | abel wighthd SlapdedtimPafibr & fiRhge fetatios, thaesist Redgifig hGuffikients for med

in a predetermned position on a backface side of the card. As is seen in
FIG 11B, a wafer 231 15 is.incorporated and fixed in the dent part 25. The
waf er 28aleRing propartyy Inaddityeman vmage HhajisexcellentinstpEng PrePei t 233 is
| ocated, and the wafer base plate 232 is provided with a plurality of

cont act o ;RN %ﬁbﬁﬁ? arfll @RtlikE A thY beRIREL 86rdR atN8ch BERQER{RGeCI I CUI t

233. Each of the contact termnals 234 is exposed on a backface side of

the wafer base plate 232, and a 20 special printer (reader witer)
el ed r i foaa pngdamscea hesformede ofihedreataenermble regonding meadinin eamnbe ng out

and rewiting the predeterm ned information. Hereinafter described

referring O Hi Gsed 4od §a1§oﬁé‘|:?8&tﬂt%ﬁr&§ ahBenddewhich SolreBiiaANgs heat

reversible recording card. 2A"1s a schematic structural block di agram

of the integrated circuit 233, Mreover, FIG 12B is a structural
and can be especially preferably used for the following heat reversible

recording label, heat_'_ reversible member, image processor and image
processing method of the present invention.
10 (Heat reversible recording label and heat reversible recording member)

The heat reversible recording label of the present invention at least
has any one of the adhesive layer and the viscosity agent layer on a second
face opposite to a first face which is formed with the image on the heat
reversible recording medium of the present invention (when the heat

15 sensitive layer is disposed on the support, the one of the adhesive layer and
the viscosity agent layer is formed on the supporter’s second face opposite to
the supporter’s first face formed with the heat sensitive layer), and has other
layer properly selected when necessary.

Configuration, structure, size and the like of the adhesive layer and

20 the viscosity agent layer are not specifically limited, and therefore can be

properly selected accordiﬁg to the object, examples of the configuration
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bl ock di agram showi ng an exanple of nenory data of a RAM The integrated
circuit 233 is constituted, for exanple, of LSI, incorporating 5 therein a
CPU 235 capabl e of inplenmenting control operation with a predeGérDﬁGﬁEfﬂB
procedure, and a ROM 236 housing therein operation programdata of the CPU
235, and a RAM 237 capable of witing and reading out necessary data.
Mbreover, the integrated circuit 233 includes an input-output interface
238 inparting input data to the CPU 235 after 10 receiving.an |input signal
and out Weludipg sheeb dilpuand ihg Lk, 3ﬁa@m@rofﬁ§netstr%%¢ indluding $i§EEn out put
signal fromthe CPU 235. Though not shown, the integrated circuit 233 al so

| ncl udeg, @y RAMREW A E BRhirkd thd WtuctArs leR@nplOSDLIRY 428 iRbluding . a pul se
dividing circuit (interrupting pulse generating circuit), and an address

decoder_ circuit. According to an interrupting pulse 15 periodically given
f r om t heeipgllaegegioriheing saialleyithantthe hepsonsitivedayerpl enent an operation of
an interruption control routine. Mreover, the address decode circuit may

decode the adgyessdabpd @ écnf'esg%qéa 85and9;h@ﬁ§:&s&yf‘é&%n@%e%‘%§’ the RAM

237, and the I nput-output 1 nterface respective Signals.” To the

i nput-output interface 238, the plurality (8 pieces 20 in FIG 12) of
contsact netesneciigadlyAgnitgde and therafere cambe pbgpeniyp aelertagl acverdivgddet er ni ned
data fromthe above special printer (reader witer) fromthe 112 01 DEC

235, Rederet e e B e B R e
housed in the ROM 236, the CPU 235 nmay inplenent each of the operations
and resin, epoxy resin, vinyl acetate resin, vinyl acetate-acrylic copolymer,
ethylene-vinyl acetate coﬁolymer, acrylic resin, polyvinyl ether resin, vinyl
chloride'viﬁ;l acetate copolymer, polystyrene resin, polyester resin,
10  polyurethane resin, polyamide resin, chlorinated polyolefin resin, polyvinyl
butyral resin, acrylic acid ester copolymer, methacrylic acid ester copolymer,
natural rubber, cyano acrylate resin, silicone resin, and the like. These may
be used alone or in combination of two or more. Moreover, these may be of
hot melt type, Vuse peel paper, and be of non-peel paper type.
15 When the above heat reversible recording label has at least any one
of the adhesive layer and the viscosity agent layer, attachment to a partly
face or an entire face of a thick base plate of a magnetic stripe-vinyl chloride
card and the like is accomplished (herein, application of the heat sensitive
layer to the thick base plate is difficult), thereby allowing display of part of

20  the information memorized in the magnet.

The above heat reversible recording label can replace the display
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out put the predeterm ned data and the signal to the sheet reader witer via
5 the input-output interface 238. As in seen in FIG 12B, the M 237
includes a plurality of menory zones, that is, a nenory zone ZBOREC2086
menory zone 239g. For exanple, the nenory zone 239a nenorizes a sheet
nunber. For exanple, the nenory zone 239b nmenorizes | D data such as sheet
adm nistrator's nane, 10 section, telephone nunber and the |ike. For
exanpl e, the nmenory zone 239c nenorizes information about remaining

al | onance pgabhg 1hydike @aﬁﬁ@geziggﬁrp%pﬁﬂfg tRefe b Bk iff Q\F}ggﬂ( g{r%et&?]rdt he menory

zone 239d, the nenory zone e, the menory zone 23 e nmenory zone
239g nenori i nformati an,about a. foryer ,chi.ef admni strator former user
ondcho 1 oS B te Artmilesdie T e RintuRE R B GED. ¢ cor di ng

| abel and the above heat reversible recording nenber of the present

i nventi on MDNBVD-Ra¥¢, andthiellikel i nit ed, can be subjected to an image
processi ng by various imnmage processing nethods and various i nage

processors, andFEans k& schuiafe cRéwing dhékanmRE6f § ofatd WHcahehinty by nmeans of
an after described 20 i nage processor of the present invention. (Inmage

o1 ocesshr PP sPRda AR BORERS Risbens ey RpER2 0B I age 1or m ng

unit and an inmage_deleting unit, noreover, other_ unit roperly sel ected
when neces wﬁlyelgee%%mbwgﬂéﬁb@fcaswca@ndﬁ@ edhe ehangg qfrtﬁ@ memskt rol | i ng
unit and the |ike.

content to the MD, display can be automatically changed. Herein, for a disk

cartridge-free disk such as CD-RW and the like, the above heat reversible

recording label of the present invention can be directly attached to the disk.
10 FIG. 6 1s a schematic showing an example of a state where the heat

reversible recording label 10 of the present invention is attached to a CD-RW

~71. In this case, the above heat reversible recording label 10 can be

attached to a writing-type disk such as CD-R and the like (in place of the

CD-RW), and a part of the memory information thus written in the CD-R can
15  be displayed in place.

FIG. 7 is a schematic cross section showing an example of a state
where the heat reversible recording label of the present invention is attached
to an optical information recording medium (CD-RW) using AgInSbTe phase
change-type memorizing material. The basic structure of the CD-RW is

20  described as follows. On a base body 111 having a guide groove, a primary

dielectric layer 110, an optical information memory layer 109, a secondary
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5 The image processing nethod of the present invention carries out at

| east any one of an-inage form ng and an i nage del eting by heating the heat
reversi bl e recordi ng medi um of the present invention, noreover,@h&ECo2Bker
steps properly sel ected when necessary, exanples thereof including
conveying step, controlling step and the |like. 10 The i nmage processing

nmet hod of the present invention can be preferably carried out with the

i mge processor of the present invention. After heating the heat

reversible,recordin i.u f.the present {.n i Q.. e form ng
and the mglﬁ cgréq @?&E@%&ﬁgﬁg"t&"&%a‘gr d?)%fo lﬂy%rgﬁr?‘ggﬂcrl 35’%@?{% l\gg y the inmage
formng unit and the inage deleting unit. The above 15 ot her steps can be
carried oul06 arsglisnased én he ahove ordss. Qpahacktase of the hase body |ldbhg f or ni ng
unit and inmage deleting unit The above image form ng unit can formthe

i mge by headidegt lalyer 1 featdisped Dbtetheanilidty lagemEt ofitheICDRWpa esent

i nvention. Meanwhile, the above inage deleting unit can delete the inmage

by heati ngyiRg-AeahiIARcbRAA BHBI R sARRLIRM: FRehi Rluhifongrent
I nvention. e a

ove image formng unit Is not specifically Iimted, and
114 01 DEC 2006 therefore c be properl cted according to the
obj ect , 3 exg??élr%‘éerﬁlgiﬁ‘r@ﬁ?rdimﬁ:ﬁ’gﬁli lrfbﬁﬂsh&aﬁﬁ l(ﬁi ich fxene the like. These

can be used alone or in conbination of two or nore. The above i mage
del eti ng uadhesbarlagel e vikeosityamgentdaydrea suppotthe] B, adight reflentiwighl e
recordi ng nmedi um of the present invention, exanples thereof
layer 103, a reversible heat sensitive layer 102, and a protective layer 101 in
the above order. Herein, the above dielectric layers are not necessarily located
on both sides of the optical information memory layer. When the above base
10  body is made of a material having low heat resistance such as polycarbonate
resin, however, the primary dielectric layer 110 is preferred to be located.
FIG. 8 is a schematic showing an example of a state where the heat
reversible recording label 10 of the present invention is attached on to a
video cassette 72. In this case, according to the change of the memory
15 coﬁtent to the video tape cassette 72, the display content can be
automatically changed.
The heat reversible recording function can be set up on card, disk,
disk cartridge, and tape cassette by the following methods, other than the
method of attaching the heat reversible recording label: i) a method of

20 applying the heat sensitive layer directly on to the card, the disk, the disk

cartridge, and the tape cassette; ii) forming in advance the heat sensitive
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i ncluding hot stanp, ceram c heater, heat roller, hot air, thermal head,

| aser and the |ike. Anbng the above, the ceramc heater is preferable. Use
of the above ceramc heater can make the unit smaller, and carfl bINES 2806
stable deleting state, bringing about a good-contrast inage. Set
tenperature of 10 the above ceram c heater is not specifically limted, and
therefore can be properly selected according to the object, preferable
exanpl es thereof _including 11QC or nore, 112C or, nore bej ng nore

pref er alsiver onranothersupponiel angdhey teapeiertng thehent sapsifivelagernen: he

t hermal head can acconplish still snaller size, decreasing 15 the power

consunptq Gy caartag R Hgﬂﬁfeﬂe Wik QhrtRAkE A (Hel t4P8 cRa8dYs;tatEthe?RRES at us.

Mor eover, the ermal head can conbine the above inage recording and the
imge deleting, in this case, further smaller size is,_ acconplished. Wen

usi ng t hethearevhpd o8 txpnserring thecheasnasmstiave laver de adiestyelayeEr di ng-

deleting, at first a fornmer inage is to be deleted entirely, and 20 then a

new | ﬁig@osq {65500 g n%qpﬁg}gréﬁi@ﬁ'e ﬁk@&m%ibﬁilﬁ'&twﬁ)ﬂ%eilfeatavai | abl e

in which't eneérgy i s changed I mage an e former image is 115 01
DEC 2006 to be deleted at once to thereby record the new image. The over
wr i t89 ngsensitivel lager. déethesasa Mwa%ngdhethﬁélté‘l@ﬁ%lblﬁﬁ@%ﬂrﬂé%%?%hﬁﬂg conbi ned
with the tine for the inage deleting, |leading to increase in recording

speed. o 85 Pnd BEAGRE SN S dRIECARERIA! D1t E’E?é*k}ﬁie desR6d MF¥h NGt he heat 5

sensitive Tayer anid the I'nfornmation Ing part 1s used, the above

apparatus may include a unit of reading the menory of the information
rigid, and setting up the heat sensitive layer at the above, a resilient cushion

layer or a resilient cushion sheet is to be preferably located in the following
manner, so as to improve contacting property with the thermal head to

10 thereby form an even image: i) between the above rigid base bodjr and the
heat reversible recording label, and ii) between the above rigid base body and
the heat sensitive layer.

The heat reversible recording medium of the present invention has

the following embodiments. As is seen in FIG. 94, there is provided a film

15  having a reversible heat sensitive layer 13 and a protective layer 14 located
on a supporter 11. As is seen in FIG. 9 B, there is provided a film having an
aluminum reflecting layer 12, the reversible heat sensitive layer 13, and the
protective layer 14 located on the supporter 11. As is seen in FIG. 9C, there
is provided a film having the aluminum reflecting layer 12, the reversible

20  heat sensitive layer 13 and the protective layer 14 located on the supporter

11, and having a magnetic heat sensitive layer 16 located on a backface of the
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menory part and a unit of rewiting the nenory of the information nenory
part. As long as having a function of sequentially conveying the heat 10
reversi bl e recordi ng medi um the above conveying unit is not spbtiOfECc2008 y
limted, and therefore can be properly selected according to the object,
exanpl es thereof including a conveying belt, a conveying roller, a

conbi nati on of the conveying belt and the conveying roller, and the |ike.
As | ong as having a function of controlling each of the above steps, 15
t he above %ﬂggg l{ijng unit is not specifically limted, exanples thereof

i ncl udi ng apparatuses such as a sequencer, a conputer and the like.
Hereinafter described referring.to FIG 13 js a first enbodi nent (node)
for carrying outl hgAl n’i@ﬁ@@%ﬁ@%@*s%ﬁ%@‘%%@) 0%??é7ﬁr5’rfé]%"eﬁh0"lenventi on by
means of the imge processor of the present invention. The inmge 20
processor iembedinerits cas bpusad aleamatchined foine 2Bantoladmdt EYefsiile above heati ng
unit), a ceramc heater 38, a magnetic head 34, a conveying roller 31, a

116 01 DEC 2008ingCaRY2Y hBGink Q! prif dfs%lé}!‘ﬁar@Z@,%‘&@XééﬁQnrfq@. ¢)A%Tn As is seen
in FIG 13A, the magnetic head of the inmage processor, at first, reads the

i nf i ized jn th tic.heat itive | th
recor di fig WG i (hpharkfRen 8de f t s infolimeddy i masac it Foniletthg, < ne

imge recorded in the 5 reversible heat sensitive |ayer. Mreover, new
i nfor mat i oR4processed based on the information read by the magnetic head
is recorded in the reversible heat sensitive |layer wwth the thermal head.

Thereafter, theMdreovdrttietitat reversible recording member (card) in FIG. 11A has

the following structure: a film provided with an aluminum reflecting layer,
a reversible heat sensitive layer, and a protective layer located on a

10 supporter is machined into a card, and a dent part 25 housing therein an IC
chip is formed. In FIG. 11A, a rewritable recording part 26 is machined to
the card-shaped heat reversible recording medium as a label, and the dent
part 25 for embedding therein the IC chip is formed in a predetermined
position on a backface side of the card. As is seen in FIG. 11B, a wafer 231

15  is incorporated and fixed in the dent part 25. The wafer 231 has a wafer
base plate 232 on which an integrated circuit 233 is located, and the ;wafer
base plate 232 is provided with a plurality of contact terminals 234
electrically connected to the integrated circuit 233. Each of the contact .-
terminals 234 is exposed on a backface side of the wafer base plate 232, and a

20  special printer (reader writer) electrically contacts to the contact terminals
234, thereby reading out and rewriting the predetermined information.

Hereinafter described referring to FIG. 12 is a function of the above
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about the magnetic heat sensitive |ayer nmay be also rewitten into new
information. 10 In the inmage processor in FIG 13A, the heat reversible
recording nedium 1l provided with the magnetic heat sensitive Iﬂall@rECoﬂ&U& he
opposite side of the reversible heat sensitive |ayer may be conveyed al ong
a conveying passage in such a manner as to nmake a round trip indicated by
arrows. The magnetic heat sensitive |ayer of the heat reversible recording

medium 1l is 15 subjected to the neti.c recordi ng-del etin et ween t he
meonor 1 Bengraresbh iporaieceirc, FIE7 Hofisr S ematt: strufti AP bligkoct od to t he
i mage deleting between the ceram c heater 38 and the conveying roller 40

by heat Qiygraanef tHehige graltp @ eireditt 283. haVIoravger, IIGT 12 hei waaitihe t her mal
head 53 and the conveying roller 47. Thereafter, the heat reversible

recordi ium1 is 20 conveyed oyt of the j e prqgcessor. As described
oo BheliGhamr shinite paguabtled mrporndatd St TN ol o of 1306 or
nore, 112C or nore 117 01 DEC 2006 bei ng noreover preferable, and 115C or

nor e bejmtgersied Cirhlity238 &f eimbltatedgbebtampRivof LiSIgiRbridi@atimgneti c record
may be carried out before or after the inmage deleting by the ceramc

heater 38. Afte assing through hetween the ceram ¢ heater 38 and the
conveyi ﬁberﬁb‘? PéﬁPﬁoiggﬁggﬁgé?oﬁﬁgﬁﬂﬁnﬁﬂ%@@ﬁr OPETHaen WIHR 2 her mal head 53
and the conveying roller 47, the heat reversible recording nediuml1l nay be

convey efrddetéARirAPHDEE Burl, @@ 4 ROMRIRousifp ¢RYidiA opapstage, when so
desired. Reheating wth the ceram c heater 38 and reprinting with the

ther mal ppoeg%ngSatCaacr)]f tth%uaPEf 2C3ag, I;;li.‘rl?ida ﬁ%M 237 capable of writing and

reading out necessary data. Moreover, the integrated circuit 233 includes
an input-output interface 238 imparting input data to the CPU 235 after -
10  receiving an input signal and outputting an output data to an outer part
after receiving an output signal from the CPU 235. Though ﬁot shown, the
integrated circuit 233 also i;lcludes a power ON reset circuit, a clock
generating circuit, a pulse dividing cifcuit (interrupting pulse generating
circuit), and an address decoder circuit. According to an interrupting pulse
15  periodically given from the pulse dividing circuit, the CPU 235 can
implement an operation of an interruption control routine. Moreover, the
address decode circuit may decode the address data from the CPU 235,
giving to the ROM 236, the RAM 237, and the input-output interface 238
respective signals. 'To the input-output interface 238, the plurality (8 pieces
20 in FIG. 12) of contact terminals 234 are connected, thereby inputting the

predetermined data from the above special printer (reader writer) from the
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In the image processor in FIG 13B, the heat reversible recording 10
medium 1 inserted through an entrance-exit 30 may proceed ann

conveyi ng passage 50 indicated by two-point broken |ine, aﬂ 56 i n
the opposite direction along the conveyi ng passage 50 in the i mge
processor. The heat reversible recording nmedium 11 inserted through the
entrance-exit 30 may be conveyed by neans of a conveying roller 31 and a

gui de r ol @kt Bmihald 934 B GRCAILBRP H RitRe TRAGNHACBLPHRdet er mi ned
fRct f iputt B UP RE

position o conveyi ng pass eat reversibl'e recordi ng medi um
1 may be sensed wi th a sensor 33 then the magnetic heat sensitive |ayer

of the Reapomﬁngrteitbbe'npet:sirgdhhgndrmmnding tayhd pregrore datdhowsddhin magneti c
recording or the record deleting, via a controlling unit 34c bet ween t he

magnet i g, @%{%6 0e %ﬂgUaZﬁ’% ﬁ%ag{]ig@@% dnt3achldiGh oggr%? yersible

recordi ng rum1 pass ween a qgui Gerro and a
conveying roller 37, then may pass 118 01 DEC 2006 through bet ween a

gui de raohtpert t38 ta‘ndetwrnﬁnvéydiah@andlthersigﬂtﬁhl tohtde shegt beadeubyrtdrediat o t he
heating for the irrage del eting between a ceranmic heater 38 (which operates
viaaa am cthe & Icl:ton%sc g Jgng unit 38c when the heat reversible
recordlﬁbe]ﬁ]é)d)i 11_) % SEITSE th a sensor 43) and a platen roller 5 44,
and then may be conveyed in the conveyi ng passage 50 by neans of a

conveyi ng rolAein 4&n m F6Gv&¥Bnthe BAM 234Gnahdlea acplwralityngf memay 47. The
image formng is carried out in a predeterm ned position between the -

t her mal headé?t whi ch operate atheroma rrlte con roII|n unit 53c -
when ¢ HOTREalEeR S ERT BRE Er Bl aname retE et a hf Pt Bifheor 21) and
the memory zone 239a memorizes a sheet number. For example, the
memory zone 239%b memorizes ID data such as sheet administrator’s name,
10 section, telephone number and the like. For example, the memory zone
239¢ memorizes information about remaining allowance usable by the user
or about handling. For example, the memory zone 239d, the memory zone
239, the memory zone 239f and the memory zone 239g memorize
information about a former chief administrator, a former user and the like.
15 At least any one of the above heat reversible recording label and the
above heat reversible recording member of the present invention is not
specifically limited, can be subjected to an image processing by various
image processing methods and various image processors, and can be
subjected to the image forming-deleting by means of an after described
20 1image processor of the present invention.

(Image processing method and image processor)
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10 a platen roller 52. Then, the heat reversible recording medium1l is
conveyed from a conveyi ng passage 56a to an exit 61 by nmeans of -a conveying
roller 59 and a guide roller 60 to be ousted fromthe i mage prdttHEEr2006
Herein, set tenperature of the ceramic heater 38 is not specifically
limted, and therefore can be properly selected according to the object,
as above 15 described, 110C or nore is preferable, 112C or nore i s nore
preferable, a : i i f . en desigfed, the
foll ow ng oped;'lz;hte f%ﬁgggrggcefagﬁfﬂg\?\gg?eeﬁ g\i}meklg%n%{g&aﬁgggkgee%f}é\yr%‘élypoéges ge
switching unit 55a to thereby |ead the heat reversible recording nmedium]l
to a cofldyagg formingyenieind an)imagedsléting umét, meateo26r, rithier anttl e r ecor di ng
medium 1l to between the thermal head 53 and the platen roller 52 by neans

of a co j [.GH r.at 0. the. 119 01 DEC 2006 . opposite
i roct | Dot BhedBtba b hEd s RR G WorkOFincidimogeying Weike
reversible recording nedium?1, iii) heating again the heat reversible

recor di eaptieldingratit badwberdikdie t hermal head 53 and the platen roller 52,
iv) switching a conveying passage switching unit 55b to thereby activate a

5 cenveyi ng 4 i At 57b, apd a _conveying belt 48,

con\(i%e.yi ng thgf‘%ezgrgf{g%gg?c&% %]Idgmrn %E%%Pﬁ%en%%sﬁﬂ??‘feﬁﬁ{%c rSfe%d’r"g i rection,
and v) conveying the heat reversible recording nedium1l fromthe conveying
passageleBshany oneafisndinagecformmug pndgn thhge deRtandby heagiugddet@ater 60 to
the exit 61, to be ousted fromthe image processor. Mreover, the above 10

branchegGoaKRYIdig 3 8RR BF th BrSQRY SRSt SRV e otidR P°

steps properly selected when necessary, examples thereof including
conveying step, controlling step and the like.

10 The image proceséing method of the present invention can be
preferably carried out with the'image processor of the present invention.
After heating the heat reversible recording medium of the present invention,
the image forming and the image deleting can be carried out by using
respectively the image forming unit and the image deleting unit. The above

15  other steps can be carried out, respectively, with the above other units.

- Image forming unit and image deleting unit -

The above image forming unit can form the image by heating the
heat reversible recording medium of the present invention. Meanwhile, the -
above image deleting unit can delete the image by heating the heat

20  reversible recording medium of the present invention.

The above image forming unit is not specifically limited, and
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| ocated on both sides of the ceramic heater 38. In this case, the sensor
43a is desirably to be put between the platen roller 44 and the conveyi ng
roller 45. The inmage processor and the inmage processing net hod bOECh206
present 15 invention can carry out the treatnment for a short tine at high
speed, thereby the thermal head and the |like can sufficiently carry out
the formng and deleting of the image for a short tine. In addition, the
thus forned i mage has an excellent deleting property and a_high contrast
even aftherefar¢ oag begrmeperlyselagted accopding trafhecobigets exampiesdiberesfanpl es of
the present invention. The present invention is, however, not limted to

t he exa hesi : hs of

acryli gmraie@ﬁg}: ﬁ%rﬁagp %nlég%i}ném%gi %gft?h%fg%(rbﬁﬁsgdaa?? lg@ ﬁgﬁlyl 297 mass
part, acrylic acid 2-ethyl hexyl 54 mass part, acrylic acid 4-hydroxy
butyl l@8nhimssionSofgara or mote.net hacrylic acid 9 nass part are mixed, to

t hereby prepare a nononer mi xture. Into a 2-liter flask having four

e O A e R e

m xture, Kayaester 0O (nmade by Kayaku Akzo Corporation) 6.6 mass part was
added dseat revardiblegretordipemeditum vhgrebyespnté paventiond espimplesthrmaeef i xt ure
for droplet. After keeping the in-flask tenperature at 120C, the above
dropl etin@PtﬂﬁrTgarhot stamp, ceramic heater, heat roller, hot air, thermal head, laser
and the like. Among the above, the ceramic heater is preferable. Use of
the above ceramic heater can make the unit smaller, and can obtain a stable
 deleting state, bringing aboilt a good-contrast image. Set temperature of
10 the above ceramic heater is not specifically limited, and therefore can be
properly selected according to the object, preferable examples thereof
including 110°C or ﬁlore, 112°C or more being more preferable, and 115°C or
more being especially preferable.
Use of the thermal head can accomplish still smaller size, decreasing
15 the power consumption, and allowing use of battery driven handy-type
apparatus. Moreover, the thermal head can combine the above image
recording and the image deleting, in this case, further smaller size is
accomplished. When using the thermal head having the combined function
of the recording-deleting, at first a former image is to be deleted entirely, and

20 then a new image can be recorded; otherwise an over writing method is

available in which the eﬁérgy is changed per image and the former image is
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m xture was dropped for 4 hours, then after the droplet conpletion, acetic
acid butyl 30 nmass part was introduced. Wth the in-flask tenpe[ature kept
at 120C for one hour, a starting agent nixture made of Kayaesteé1@5’§sz% 15
additional starting agent 1.2 nmass part and acetic acid butyl 30 nass part
was added (batch) 3 tines every one hour. Mreover, after the in-flask
tenperature kept at 120C for one hour, the in-flask tenperature was cool ed

to 80C @6 bbeRlstedtatiohics t@@héﬁeﬂyﬁe%f@ther@&w&a%%hy'T_h‘ée&v%?%v ipflpg) 360 mass

part was introduced, and cooled, to thereby synthesize acrylic resin (A)

of 20 the Ely theSJ@s exaggl e.1l. Herein, the thus obtained acrylic resin (Al)
was st Gretfodcan desreasertbetinie fopthe abevermyee recoreding qombinedsvishoperti es
121 01 DEC 2006 including viscosity (bubble viscosinmeter) -J, heating

bal ancectZcikie b (RBSadtialotink Ubafiy DIk o BYMEShe KRbUE 70 and

wei ght average. nolecular weight 39,000. Mbreover rylic resin has a
cal cul ated glass transition tenperature (Tg) 45C, and cal cul ated
refractive i ndeemthsihent mpversibleyresonding mempar fardhhevingtite heater si bl e
recording nmedium At first, to a PET filmside of a magnetic nmade by

Dai iy ppadhdifibe Mrbr H@fﬂ&ﬁif@rmhﬁ%ﬁrﬂgﬁl@}ﬁ%éEémgggeastlFCf_ , DIC,

DS-1711-1040: a  magnetic heat sensitive and a se cleani ng | ayer
are coated on to a 10 _transparent PET film having thickness 188 m,

al unmi nuAPRaratugazay incduden atnipof easting the meemeryhelitier indermatibor m t hi ckness
about 400 angstrom to thereby provide a light reflecting |ayer. Then, on

to the Jeahdry part and a unit of rewriting the memory of the information memory
part.
As long as having a function of sequentially conveying the heat
10  reversible recording medium, the above conveying unit is not specifically
limited, and therefore can be properly selected according to the object,
examples théfeof including a conveying belt, a conveying roller, a
combination of the conveying belt and the conveying roller, and the like.
As long as having a function of controlling each of the above steps,
15  the above controlling unit is not specifically limited, examples thereof
including apparatuses such as a sequencer, a computer and the like.
Hereinafter described referring to FIG. 18 is a first embodiment
(mode) for carrying out the image processing method of the present invention
by means of the image processor of the present invention. The image
20  processor in FIG. 13 is provided with a thermal head 53 (the above heating

unit), a ceramic heater 38, a magnetic head 34, a conveying roller 31, a
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reflecting layer, an application solution for an adhesive | ayer which
solution nmade fromvinyl chloride-vinyl acetate-phosphoric acid ester

copol ymer 15 (DENKA vinyl # 1000P nade by Denki Kagaku Kogyo Kalblidlfitk2006

Kai sha) 10 nmass part, nethyl ethyl ketone 45 nmass part, and tol uene 45
mass part was applied, followed by heating-drying, to thereby provide an
adhesi ve | ayer having thickness about 0.5 gm Then, on to the adhesive

| ayer, an applicati sqlution for at, sensiti.v i ch solution
| et msH b r A ARG AP EITERIRE HadADE HEP IO AR rase
part, eicosane diacid (SL-20-90 made by Ckanmura G| MIIl Ltd.) 5 nmass

part,  fddn@iicadiiQbe intigh! frocd sk, mt(fhisk, ®adsBhs iRfrintiod he synt hesi s
exanpl e 1, i socyanate conpound ( CORONATE 2298- 90T nade by Ni ppon

Pol yur et hane I ndustry Co. t 3 mas part yl ene .40 art, and
tetrahy@e@qrﬂ?%ﬂr& W&géletlﬁhﬁe@tﬁ&%&&‘b'ﬁ PERE Oﬁ@%el ’i?\ﬁlé’ﬂhﬁg ’1’1%‘2‘%’1“5:9 drying at
130C for 3 mnutes, to 5 thereby provide a heat sensitive |ayer having

t hi ckneppeAbMHY celAndlt HeAtdt mA§Hetste by BRGNS tHSiMAaKs Secor@ed REtROY cure the
heat sensitive layer. Then, on to the heat sensitive |ayer, an appl i cation
solution for_a protective Iayer whi ch solutjiogn is made fro t hane
acryA at Jeemp:ﬂbéﬁ/ﬁ@w:e@errsaw%é&xteirngM%WPr DeN ipfernagti qsprﬂ%tféér&)g ni ppon

I nk and Chem cal s, Incorporated) 75% 10 by mass acetic acid butyl solution

10 massypehd mi%f‘ﬁﬁa'tﬁ)%pfe%.la%y Bl RRAGhe e heﬁﬁ§§ rB@Jﬁde&@ﬁ tBERbVA&dikt h a

wire-bar, followed by heati'ng-drying, fol by curing with ultraviol et
ray Iagg of 80 Wcm to thereval provi de a ﬁrot ective | ayer having
t hi cknebeatagsmsitive lyeriveith e shoympkhead.t nEhereafter, the information

about the magnetic heat sensitive layer may be also rewritten into new
information.

10 In the image processor in FIG. 13A, the heat reversible recording
medium 1 provided with the magnetic heat sensitive layer on the opposite
side of the reversible heat sensitive layer may be conveyed along a conveying
passage in such a manner as to make a round trip indicated by arrows. The
magnetic heat sensitive layer of the heat reversible recording medium 1 is

15 subjected to the magnetic recording-deleting between the magnetic head 34
and the conveying roller 31, and then is subjected to the image deleting
between the ceramic heater 38 and the conveying roller 40 by heating, and
then subjected to the image forming between the thermal head 53 and the
conveying roller 47. Thereafter, the heat reversible recording medium 1 is

20 conveyed out of the image processor. As described above, the ceramic

heater 38 preferably has a set temperature of 110°C or more, 112°C or more
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preparation of the heat reversible recording nmediumof the exanple 1. 15
(Synt hesis exanple 2) - Synthesis of acrylic resin (A2) The synthesis
exanple 1 was |ikew se carried out, except that the above nmondhér0&6 26ir e
was substituted with a nmononmer m xture 600 mass part nmade from styrene 132
mass part, nethacrylic acid nmethyl 309 mass 20 part, acrylic acid 2-ethyl
hexyl 42 mass part, acrylic acid 4-hydroxy butyl 108 nass part,

met hacrylic acid 9 mass part, to thereby synthesize the acrylic 123 01 DEC

2006 resi Bﬁ@ﬁoﬂgv&gﬁe&}‘ﬂl&eﬂ@l B! or%-beﬂéeesg)géﬁll??teﬁ%%ﬁ%. acrylic

resin (A2) ol uti properties including viscosity

Vi scosi et -G heatin bal ance 42. 1 % by mass,, acid.val ue_ 4.1 ngKOH g,
hydroxyl vaIRDASWIENgG oliRy grensiererged may e srared Rt drforaor 8885 Mor eover,
acrylic resin (A2) had 5 calculated glass transition tenperature (Tg) 50C,
and cal cul thesithagefdebeting\by thie edeamic hgates3 8. (Ahtanpissin2)throuph bpweeni on of Heat
Reversi bl e Recordi ng Medium The exanple 1 was |ikew se carried out, except

that the agig/ddrémicafater 33AindAhd cOhvdyite: SRt DO ShiSafR PaFYi€: thri@sh substi tut ed
with an acrylic resin (A2) of the synthesis exanple 2, to thereby prepare a

g; ﬁ: h;g gr §|Ftl\)?\/l£%¥1§]¥l?e %ﬁgé]ﬂgea% ahd t?llé cg)rrl]\?ey?ﬁ(ga H}ﬂe?' 4%,' thg%)égtt rrc]:\ergrisi'solg xanple 3) -
recording medium 1 may be conveyed in the opposite direction in the
conveying passage, when so desired. Reheating with the ceramic heater 38
and reprinting with the thermal head 53 can thus be carried out.

In the image processor in FIG. 13B, the heat reversible recording
10 medium 1 inserted through an entrance-exit 30 may proceed along a
conveying passage S0 indicated by two-point broken line, or may proceed in
the opposite direction along the conveying passage 50 in the image processor.
The heat reversible recording medium 1 inserted through the entrance-exit
30 may be conveyed by means of a conveying roller 31 and a guide roller 32
15  in the recording apparatus. Reaching a predetermined position of the
conveying passage 50, the heat reversible recording medium 1 may be sensed
with a sensor 33, then the magnetic heat sensitive layer of the heat
reversible recording medium | may be subjected to the magnetic recording or
the record deleting, via a controlling unit 34c, between the magnetic head 34

20  and a platen roller 35, then the heat reversible recording medium 1 may pass

through between a guide roller 36 and a conveying roller 37, then may pass
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15 The synthesis exanple 1 was |ikew se carried out, except that the above
nmononmer m xture was substituted wth a nononmer m xture 600 nmass part nmade
fromstyrene 150 nmass part, nethacrylic acid nmethyl 123 nass pRAtDEC 2006
met hacrylic acid benzil 132 mass part, acrylic acid 2-ethyl hexyl 78 nass
part, acrylic acid 4-hydroxy butyl 108 mass part, nethacrylic acid 9 20
mass part, to thereby synthesize the acrylic resin (A3) of the synthesis
exanpl e 3. The thus obtaj ned acr§I ic_resin (A3) had solution properties

124 01 Beoughostwesn agwidg rolles 39iand asonyedngireles #sthen map beaeat i ng
bal ance 41.5% by mass, acid value 4.5 ngKOH g, hydroxyl value 70, and

wei ght é@%@ﬂﬁ e HaRing M'tﬁﬁtinf’e?ge(}%%til\/g'b@&v&n alcBBadid Kbafer'g®si N had
cal cul ated glass transition tenperature (1g) 30C, and cal cul ated
refractive index 1.5308. 5 (Exanple 3) - Preparation of heat reversible

r ecor di fghiebdinesatepida excenpimdc heater cantealling vl pBewhsu theshesdpt t hat t he
acrylic resin (A) was substituted with an acrylic resin (A3), and that

the aboi’eﬁreréfb?&ﬁ@d&?&ﬁlﬁgﬁﬁﬂﬁitﬂgoﬂas%ﬁ?g@)%ﬁikﬁ YigHsiy %ﬁ) %ﬁ%%@de by 10

Ni ppon Pol yuret hane I ndustry , to thereby eat
reversi bl e recordi ng nmedi um of the exanple 3. (Synthesis exanple 4) -
Syntthes#4, o1d thewy May beeinveyad)in theeonyeyingdiassagea i by means of pkew se
carried out, except that the 15 above nononer m xture was substituted with

a mnon&fm}@)ﬁé’ E&le@oﬂ'), MBchiveying roller 46 and a conveying roller 47. The
image forming is carried out in a predetermined position between the
thermal head 53 (which operates via a thermal head controlling unit 53¢
when the heat reversible re;:ording medium 1 is sensed with a sensor 51) and

10 a platen roller 52. Then, the heat reversible recording medium 1 1s
conveyed from a conveying passage 56a to an exit 61 by means of a conveying
roller 59 and a guide roller 60 to be ousted from the image processor.
Herein, set temperature of the ceramic heater 38 is not speciﬁéally limited,
and therefore can be properly selected according to the object, as above

15 described, 110°C or more is preferable, 112°C or more is more preferable, and
115°C or more is especially preferable.

When desired, the following operations are allowed: i) switching a
conveying passage switching unit 55a to thereby lead the heat reversible
recording medium 1 to a conveying passage 56b, i1) conveying the heat

20 reversible recording medium 1 to between the thermal head 53 and the

platen roller 52 by means of a conveying belt 58 which is operated in the
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part made from styrene 120 nmass part, nethacrylic acid nethyl 153 nass
part, methacrylic acid benzil 180 nass part, acrylic acid 2-ethyl hexyl 30
mass part, acrylic acid 4-hydroxy butyl 108 mass part, and met HhtDEC 2006ci d
9 mass part, to thereby synthesize the acrylic resin (A4) of the synthesis
20 exanple 4. The thus obtained acrylic resin (A4) had solution properties
i ncluding viscosity (bubble viscosineter) -R heating balance 50. 9% by
mass, 125 01 DEC 2006 acid value_ 5.1 ngKOH/ g, Tg 40C, h¥dro yl val ue 70,
and wei epositeatizepsiorowith a limigspaieh 2t pomedly by Pepssinge aléffﬁﬁafc resin had

calculated refractive index 1.532. (Exanple 4) 5 - Preparation of heat

rever siﬁ%rgiﬁgﬂ&b%ngqg%mm%%?ﬁ%amé hécfWesBr&Bld | ed out, except

that the acrylic resi ed with an acrylic resin (A4), to
thereby prepare the heat reversible recording nediumof the exanple 4.
( Synt hexsicardixngmpedivgy Ligptwespthadbermakhond §3emdagigplagen sakler $45) The

synthesis exanple 1 was |ikew se carried out, except that the above

From st ERASa o B e R  TRRe P aeryi T
acid 2-ethyl hexyl 67 mass part, acrylic acid 4-hydr OX)i butyl 108 15 mass
par 5, amwahvepitpasdaige 490 d loniteseitgdnbib, awd alvenspyinghilhd8i ze the acrylic
resin (A5) of the synthesis exanple 5. The thus obtained acrylic
conveying the heat reversible recording medium 1 in the forward direction,
and v) conveying the heat reversible recording medium 1 from the conveying
passage 56a by means of the cqnveying roller 59 and the guide roller 60 to
the exit 61, to be ousted from the image processor. Moreover, the above
10 branched conveying passages and the conveying switching unit can be
located on both sides of the ceramic heater 38. In this caé_e, the sensor 43a
is desirably to be put between the platen roller 44 and the conveying roller
45.
The image processor and the image processing method of the present
15 invention can carry out the treatment for a short time at high speed, thereby
the thermal head and the like can sufficiently carry out the forming and
deleting of the image for a short time. In addition, the thus formed image
has an excellent deleting property and a high contrast even after a long term
storage.

20 Hereinafter described are examples of the present invention. The

present invention is, hov;féver, not limited to the examples.
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copol ymer (A5) had solution properties including viscosity (bubble
viscosineter) -C, heating bal ance 40.4% by mass, acid value 4.2 ngKOH g,
Tg 40C, hydroxyl value 70, and wei ght average nol ecul ar wei ght B DES0Z6 20
Moreover, the acrylic resin had calculated refractive index 1.5113.
(Exanmple 5) 126 01 0 E C 2006 Preparation of heat reversible recording
medi um The exanple 1 was |ikew se carried out, except that the acrylic
resin &AI) was substitdgted with an acrylic resin (A5), to thereby prepare
t he heatSynthesisstasinerlecbor di ng medi um of the exanple 5. 5 (Synthesis
exanple 6) - Synthesis of acrylic resin (A6) The synthesis exanple 1 was

i kew Se?@%’fsﬁéﬁﬁop% 1ﬁ>§g§ig;@ﬂat t he above npbnoner m xture was
th a

substitu W noner m xture 600 nmass part nmade from styrene 100
mass part, nethacrylic acid nmethyl 290 mass 10 part, acrylic acid butyl 93
mass part, acbiteoedd2dngshpartosyetbacylicjadd yl ¥ magspttet hacryl i c
acid 9 mass part, to thereby synthesize the acrylic resin (A6) of the

o opor P ARAG: Qv BB M BRRF PG AR B IGEmRhL | once

40. 2% by mass, acid value 4.1 ngKOH g, Tg 40C, and wei ght 15 average
nol ecul partweinghmedacdplic adidr® oess, parharaorixkd ctortdeirebshpeparalacul at ed
refractive index 1.5116. (Exanple 6)
monomer mixture. Into a 2-liter flask having four openings, acetic acid
butyl 360 mass part and the above monomer mixture 540 mass part were
introduced as a solvent. To the remaining monomer mixture, Kayaester O
(made by Kayaku Akzo Corporation) 6.6 mass part was added as a starting
10 agent, to thereby prepare a droplet monomer mixture for droplet. After
keeping the in-flask temperature at 120°C, the above droplet monomer
mixture was dropped for 4 hours, then after the droplet completion, acetic
acid butyl 30 mass part was introduced. With the in-flask temperature kept
at 120°C for one hour, a starting agent mixture made of Kayaester O as an
15 additional starting agent 1.2 mass part and acetic acid butyl 30 mass part
was added (batch) 3 times every one hour. Moreover, after the in-flask
temperature kept at 120°C for one hour, the in-flask temperature was cooled
to 80°C or less, at this point in time, methyl ethyl ketone (MEK) 360 mass
part was introduced, and cooled, to thereby synthesize acrylic resin (A1) of

20 the synthesis example 1. Herein, the thus obtained acrylic resin (A1) was

stored in a can. The thus obtained acrylic resin (A1) has properties
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- Preparation of heat reversible recording nedium The exanple 1 was

| i kewi se carried out, except that the acrylic resin 20 (A) was
substituted with an acrylic resin (A6), and that the above i sdtl&E&t2506
conmpound was substituted with CORONATE HL (made by 127 01 DEC 2006 N ppon
Pol yur et hane I ndustry Co., Ltd.), to thereby prepare the heat reversible
recordi ng nmedium of the exanple 6. (Synthesis exanple 7) - Synthesis of

acrylic resjin (A7) .5 Jhe synthesis exanple 1 was |ikew carried out,
except iping Yiocigisy PHEBCRRRE IS e atin DAIRRCE Ao BrbY s oror
m xture made from styrene 210 mass part, nethacrylic acid nmethyl 229.2

nMass pagdid vabie/4i1cm gKOH/Z 15idwrkylhaitt 790af8SGeiphf bve@eVthblecakird 4- hydr oxy
butyl 58.8 mass part, and nethacrylic acid 12 mass part, to thereby

synt hesi ze_t crylic resin_10 (A7) of the synthesi xanpl e 7, The thus
obt ai ne‘aelg@ﬂt%%@q eMATRoXey. thecpcrzli a%slarkxq&r%@ﬁvfaetgai sUdRREIAS Cosi ty
(bubbl e viscosineter) -D, heating balance 40% by mass, acid value 4.3

MYKOH Grenfedfburle’ @RS 5P 0N ahQPAGAAS tid6re ftabdlveIRdex T 1421 ght average
nmol ecul ar wei ght 40, 000. Mreover, the acrylic resin had cal cul ated

refractive index 1.5257. 15 (Exanple 7) - Preparation of heat reversible
recérdi(ﬁ:@‘aﬁﬁhlf3 At first, to a PET filmside of a nmagnetic nade. by
Dai ni ppon I nk and Chenicals, |ncorporated (branded as MEMORY DI C,

DS- 1711-Bf48rafon of heat reversible recording medium -
At first, to a PET film side of a magnetic made by Dainippon Ink and

Chemicals, Incorporated (branded as MEMORY DIC, DS-1711-1040: a
i:nagnetic heat sensitive-layer and a self cleaning layer are coated on to a

10 transparent PET film having thickness 188 um), aluminum (AD) was
vacuum-evaporated in such a manner as to form thickness about 400
angstrom, to thereby provide a light reflecting layer. Then, on to the light
reflecting layer, an application solution for an adhesive layer which solution
made from vinyl chloride-vinyl acetate-phosphoric acid ester copolymer

15 (DENKA vinyl #1000P made by Denki Kagaku Kogyo Kabushiki Kaisha)
10 mass part, methyl ethyl ketone 45 mass part, and toluene 45 mass part
was applied, followed by heating-drying, to thereby provide an adhesive
layer having thickness about 0.5 pm. Then, on to the adhesive layer, an
application solution for the heat sensitive layer which solution is made from

20  stearyl stearate (M9676 made by NOF CORPORATION) 5 mass part,

eicosane diacid (SL-20-90 made by Okamura Oil Mill Ltd.) 5 mass part,
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magneti c heat sensitive layer and a self cleaning | ayer are coated on to a
20 transparent PET fil m having thickness 188 gn), al um num (Al ). was
vacuum evaporated in such a manner as to formthickness about 4&)%@2@“&)1
OEC 2006 angstrom to thereby provide a light reflecting |ayer. Then, on
to the light reflecting |ayer, application solution for an adhesive |ayer
whi ch solution made fromvinyl chloride-vinyl acetate-phosphoric acid
ester copol yner DENKA vi nyl # 1000P nade by Denki Kagaku Kogyo Kabushi ki
Kai sha) acylio resiss(AdaA7, maes patt eff thel syundhesie ex8mpded, pacyanated t ol uene 45
mass part was applied, followed by heating-drying, to thereby provide an

(A7) Séé%m#@éﬁf (CPRAATE 2407 PRTIARUE b Ninlon PP Bl TBERRY U538 Made

by Myoshi G| & Fat Co., Ltd.) 63 mass part was added; then isocyanate 10
conpoundo8 Litd9s3 paiss pexipryboedd®ynadsepdro) dndietgabyducturanl 16bmaska (A) ,
| socyanat e conpound 9 mass part expressed by the follow ng structural

hour s egter g ApafiRd. Rlafbi by MR dAERg TR by SThERBeBRRL D0 ™

(havi ng diameter about 2 mm put in a glass bottle" 40 thereby prepare a
15 di speiesthyg provide d KeatGen€itHa(ay2r Grafthdiel)idkhbs dbou® 1)/ thehi3
Structural formula (A) HHCH3 ( CH2) 1 7 HC CH NHO0O(CH2) 17 C H 3
heated at 60°C for 48 hours, to thereby cure the heat sensitive layer. Then,
on to the heat sensitive layer, an application solution for a protective layer
which solution is made from a urethane acrylate ultraviolet ray setting resin
(UNIDIC C7-157 made by Dainippon Ink and Chemicals, Incorporated) 75%
10' by mass acetic acid butyl solution 10 mass part, and isopropyl alcohol 10
mass part was applied with a wire-bar, followed by heating-drying, followed
by curing with ultrav.iolet ray lamp of 80 W/cm, to thereby provide a
protective layer having thickness about 2 um. The above wraps up the
preparation of the heat reversible recording medium of the example 1.
15 (Synthesis example 2)
- Synthesis of acrylic resin (A2) -
The synthesis example 1 was likewise carried out, except that the
above monomer mixture was substituted with a monomer mixture 600 mass
part made from styrene 132 mass part, methacrylic acid methyl 309 mass

20 part, acrylic acid 2-ethyl hexyl 42 mass part, acrylic acid 4-hydroxy butyl 108

mass part, methacrylic acid 9 mass part, to thereby synthesize the acrylic
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Structural fornmula (B) 129 01 OEC 2006 Then, a disperse solution nmade

fromthe above dispersing liquid A 400 mass part, nethyl ethyl ﬁb eZU@gQ
mass part, isocyanate conpound (E-402-90T nmade by Asahi Kagak: 3@

Ltd.) 35 nass part, o-xylene 115 mass part, and |leveling agent (ST102PA
MEK 1% by mass solution) 4 5 mass part was applied on to the above

adhesi ve | ayer, followed by heating-drying at 125C for 1 mnute, to thereby
provi de a heat sensitive |ayer having thickness about 11 gm followed by

neat i ng at LA o bAhss cRlflib) TRURHEitEl Aoy ety (RoPhQY ect [ ve

| ayer was Ir'tive layer

above waps up the preparation of 10 eat revers recordi ng rredl um
of the exafpiubon propeies a]é‘d&g Ylswgﬁég‘él?hq?)ﬁlsﬁfmﬁ’éé‘?r 'r(lég'@?@i%l e recording

medi um The exanpl e 7 was |ikew se carried out, except that the application
sol uti on f balanbed4hdéd by amss,tackbvdlay érl mgKQOibie, hydtedybyaluh@0,iswdcyanat e 15
conpound expressed by the above structural fornmula (A) and the above

structural ey g@}nm&aﬂaﬂ\%@ﬁvw 0@@%&@@@%&;&%@&@@9 hhgcor di ng
medi um of the exanple Conparative exanple Preparation of heat

made. by® DaFRICHSR A1k T e Erestatite Tay 3@%&%&5551%%%%%5%“ S8 AENGRY D1 C.
DS-1711-1040:
index 1.5115.
(Example 2)
- Preparation of Heat Reversible Recording Medium -
The example 1 was likewise carried out, except that the acrylic resin

10  (Al) of the synthesis example 1 was substituted with an acrylic resin
(A2) of the synthesis example 2, to thereby prepare a heat revers{ble
recording medium of the example 2.

(Synthesis example 3)
- Synthesis of Acrylic Resin (A3) -

15 The synthesis example 1 was likewise carried out, except that the
above monomer mixture was substituted with a monomer mixture 600 mass
part made from styrene 150 mass part, methacrylic acid methyl 123 mass
part, methacrylic acid benzil 132 mass part, acrylic acid 2-ethyl hexyl 78
mass part, acrylic acid 4-hydroxy butyl 108 mass part, methacrylic acid 9

20  mass part, to thereby synthesize the acrylic resin (A3) of the synthesis

example 3. The thus obtained acrylic resin {A3) had solution properties
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130 01 DEC 2006 magnetic heat sensitive |layer and self cleaning |ayer are
coated on to a transparent PET film having thickness 188 gm, adt”ﬂt%“@]ép")
was vacuum evaporated in such a manner as to formthickness about” 40
angstrom to thereby provide a light reflecting |ayer. Then, on to the
light 5 reflecting.layer, an application solution for an adhesive | ayer
made from vinyl chloride-vinyl acetate-phosphoric acid ester copol ymer

L e T T

applied, followed by heating-drying, to thereby provide an adhe5|ve | ayer
havi ng ddd tvhiwekAdsngiiddiz, hySroxml v mj?Opmnd wedigkt adérageveoleaylar, an
application solution for the heat sensitive |ayer which solution is made

chl or | dBH gt . AN I8 R AP Y caletaBad Bl bétina  ca

I ndustry Co., Ltd.) 120 nass part, hexadecyl stearate 40 mass part,
dodecarttemiie&atutel(d‘g){ﬁ@ngand,ca]kﬁlesﬂedmeﬁmeti&é&ndmﬂa’iaﬁ&cont anon) 10 mass
part, and THE (tetrahydrofuran) 945 mass part was applied, followed by
hea ing(g%r ir)g t 120C for 2 mnutes, to thereby provide a heat sensitive
| ayér a#bp 'ckness about 10 m followed by heating at 60C for 48
hours, to thereby cure the heat sensitive layer. Then, on to the heat
sensi t i viérdpayation afi happtéweabibde renlrdingomediihor a protective | ayer which
solution made from a urethane acryl'ate uItravi olet ray setting resin.

(UNFDIC C7- 1%engﬁga%1p e 'aréllﬁ&wme carru&;dj ouigL except that the acrylic resin

(A1) was substitutéd with an acrylic resin (A3), and that the above
isocyanate compound was substituted with CORONATE HL (made by
10  Nippon Polyurethane Industry Co., Lid.), to thereby prepare the heat
reversible recording medium of the example 3.
(Synthesis example 4)
- Synthesis of acrylic resin (A4) -
The synthesis example 1 was likewise carried out, except that the
15 above monomer mixture was substituted with a monomer mixture 600 mass
part made from styrene 120 mass part, methacrylic acid methyl 153 mass
part, methacrylic acid benzil 180 mass part, acrylic acid 2-ethyl hexyl 30
mass part, acrylic acid 4-hydroxy butyl 108 mass part, and methdacrylic acid
9 mass part, to thereby synthesize the acrylic resin (A4) of the synthesis
20 example 4. The thus obtained acrylic resin (A4) had solution properties

including viscosity (bubblé viscosimeter) R, heating balance 50.9% by mass,
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01 DEC 2006 Chem cals, Incorporated) 75% by nmass acetic acid butyl
solution 10 mass part, and isopropyl alcohol 10 nmass part was ztﬂplaic%dzoﬁgth
a wre-bar, followed by heating-drying, followed by curing wt =
ultraviolet ray lanp of 80 Wcm to thereby provide a protective |ayer
havi ng thi ckness abhout 2 m 5 The above waps up the preparation of the
heat reversible recording nedium of the conparative exanple 1.

( Conpar at.i.ve_ exanpl e - Pre tion of heat reversihle recording medi um
The Dortf ¥ Do B GHlE L1 1 i Fe Ry e O i RREBhAVEFAES (he 10

application solution for the heat sensitive |ayer was nmade from vinyl

chl ori dgo¥dcayar wegilat£1,000R0! MaesovesH Nrylic resinhadbdlenl-ged vi nyl acetate =
87/ 13 (mole ratio) made by N sshin Chemical Industry Co., Ltd.) 80 nmss

part, dihexadecyl thio ether 28 mass part, dodecane diacid 12 nass part,
and THE ’(ché’f‘ﬁeallﬁ‘;dﬂ?‘é‘f@ﬁ%n) 630 mass part, to thereby prepare the heat
reversi ble 15 recordi ng nedi um of the conparative exanple 2. (Conparative
exanpl e(BampRrgpar ati on of heat reversible recording nedium The
conparative exanple 1 was |ikew se carried out, except that on the above
adhesive_l ayer, an applicatign solution for the heat sensitive |layer 20
whi &h s'&mnaaﬁfmﬁafmﬁaewl@émﬂmm%ﬁum Tyl chloride 85% by mass to
87% by mass, MA (maleic acid) 0.7%by nass to 1% by mass, and vinyl 132 01
DEC 2006 The example 1 was likewise carried out, except that the acrylic resin

(A1) was sﬁbs,tituted with an acrylic resin (A4), to thereby prepare the heat
reversible recording medium of the example 4.
(Synthesis example 5)
10 - Synthesis example of acrylic resin (A5) - .
The synthesis example 1 was likewise carried out, except that the
above monomer mixture was substituted with a monomer mixture 600 mass
part made from styrene 125 mass part, methacrylic acid methyl 291 mass
part, acrylic acid 2-ethyl hexyl 67 mass part, acrylic acid 4-hydroxy butyl 108
15 mass part, and methacrylic acid 9 mass part, to thereby synthesize the
acrylic resin (A5) of the synthesis example 5. The thus obtained acrylic
copolymer (A5) had solution properties including viscosity (bubble
viscosimeter) -C, heating balance 40.4% by mass, acid value 4.2 mgROH/g,
Tg 40°C, hydroxyl value 70, and weight average molecular weight 37, 800.
20  Moreover, the acrylic resin had calculated refractive index 1.5113.

(Example 5)
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acet ate bal ance % nmade by UCC) 50 mass part, dodecane diacid 25 nmass part,
stearyl behenate 60 nass part, 1-9 nonanediol acrylate 20 nass '@3%$:%@Pw
Tg acrylic resin (S2040, solid content 30% by mass, nade by Toég 1 -
Ltd.) 120 nmass part, | RGACURE 184 (curing agent made by Ci ba-Geigy) 10 5
mass part, dinethyl polysiloxane-pol yoxy al kyl ene copol yner |eveling agent
(ST102PA made by Dow Corning Toray Silicone Co., Ltd.) 10 nass part, and

THE (tetrahydrof ur 62_mass, part s _applied, foll owed by
neat | ng: EFSHGoIe HeataEySRTRERRPRE S RBEE by B0 Weom X 2-1 amp Ly
irradiation, to thereby provide a heat sensitive |ayer having thickness

about 10 10 dThe eabinpled wys HkawistocarticdAfut] exce$d thatrehd atrydierdedth to
t hereby prepare the heat reversible recording nmedi umof the conparative

exanpl e Co ratiye .exanpl e - .Pr ration of heat reversible
Focord: 50T AP eed Sk Attt sisipt EB1 Quibre Renrgiire dh et out
except that an 15 application solution for the heat sensitive |ayer which

sol ut i oreversiblidiagrdivigHnednonaifthekexamplé 8yl chl oride 85% by mass to 87% by
mass and vinyl acetate bal ance % nade by UCC) 120 mass part, behenyl
beh%natF%VS(% Mass Eﬁ{lt, dodecane diacid 10 nmass part, low Tg acrylic resin
(52640, “LONhESIE S¥RBHIC ©3006 by nmss, made by Toagosei Co., Ltd.) 240 rmss
part, isocyanate 20 conpound (CORONATE L made by Ni ppon Pol yuret hane

| ndust r yS§athestd of dcryli0 regsias Agar-t , di met hyl pol ysi | oxane- pol yoxy al kyl ene

copolynmer leveling 133 01 DEC 2006 agent (ST102PA nmade by Dow Cor ni ng
Toray Sili COnfh%jﬁthlé%Ps' (21\:3;1:.Lr:(l?pf(galS %va%alglgéwise carried out, except that the
above monomer mixture was substituted with a monomer mixture 600 mass
part made from styrene 100 mass part, methacrylic acid methyl 290 mass
10  part, acrylic acid butyl 93 mass part, acrylic acid 4-hydroxy butyl 108 mass
part, and methacrylic acid 9 mass part, to thereby synthesize the acrylic
resin (A6) of the synthesis example 6. The thus obtained acrylic resin (A6)
had solution properties including viscosity (bubble viscosimeter) -D, heating
balance 40.2% by mass, acid value 4.1 mgKOH/g, Tg 40°C, and weight
15 average molecular weight 42,000. Moreover, the acrylic resin had
calculated refractive index 1.5116.
(Example 6)
- Preparation of heat reversible recording medium -
The example 1 was likewise carried out, except that the acrylic resin

20 (A1) was substituted with an acrylic resin (A6), and that the above

isocyanate compound was substituted with CORONATE HL (made by
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and THE (tetrahydrofuran) 1183 mass part was used, to thereby prepare the
heat reversible recording mediumof the conparative exanple 4. g, __
(Conparative exanple 5) 5 - Preparation of heat reversible rec,cﬂ’hiung i um
At first, to a solution 500 mass part having solid content 15% by mass

whi ch sol ution is made by dissolving vinyl chloride copol yner (ZEON
CORPORATI ON made by, MR110) into THE (tetrahydrofuran),

HOOC( CHR). 5NHCQ( CH2) CC]\IH(CH )5 15 s added, then ceranjc 10 beads having
di amet eNiapuPolyuret ustpy E e thexebyinreRare the ”L%%'uuant was

di spersed using a Pa| nt shaker (made by Asada Tekko) for 48 hours, to

therebyré\;e@%q@r@coq&ﬁ%gﬁﬁuﬁgnldfqﬂb@xém 18N, behenic acid (behenic acid 95
made by M yoshi at Co Ltd fo mass part, eicosane diacid

(SL-20-90 nmade by Ckamura G| M| Ltd ) 25 mass part, vinyl chloride 15
copoly Ywmlﬁ@meﬁ ZEON CORPORATI ON) 300 mass part, THE
(tetrahydrofuran) 170 nass part, and o-xylene 60 nass part was m xed by an

or di nar ygiRigs of&cr’gﬁ@ﬁ:@ﬁh @gpare a dispersing liquid B. Then, the above
dlsperS|ng 1 quid mass part, the above dispersing liquid B 270 nass

part, and |socyanate conmpound {2298 90T nmde by Ni ppon Pol yur et hane
Indlﬁstry 20 The synthesjs eamples] pastlikewise gaxegd oug, excepebyatpihepar e an
application solution for the heat sensitive |layer. Then, the conparative

exanpl e, oWl ondrbrGhidthte #28GubblikGMEEi1HEE bl Gfbrout mu@c’fﬁ@%a&@at the above

prepare%l application solution for the heat sensitive [ayer was used, to

t hereby prepare the heat reversible
from styrene 210 mass part, methacrylic acid methyl 229.2 mass part, acrylic

acid 2-ethyl hexyl 90 mass part, acrylic acid 4-hydroxy butyl 58.8 mass part,
and methacrylic acid 12 I;iass part, to thereby synthesize the acrylic resin

10 (A7) of the synthesis example 7. The thus obtained acrylic resin (A7) had
solution properties including viscosity (bubble viscosimeter) -D, heating
balance 40% by mass, acid value 4.3 mgKOH/g, glass transition temperature
(Tg) 50°C, and weight average molecular weight 40,000. Moreover, the
acrylic resin had calculated refractive index 1.5257.

15 (Example 7)
- Preparation of heat reversible recording medium -

At first, to a PET film side of a magnetic made by Dainippon Ink and

Chemicals, Incorporated (branded as MEMORY DIC, DS-1711-1040: a
magnetic heat sensitive layer and a self cleaning layer are coated on to a

20 transparent PET film having thickness 188 um), aluminum (Al) was

vacuum-evaporated in such a manner as to form thickness about 400
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recordi ng nmedi um of the conparative exanple 5. (Conparative exanple 6) 5 -
Preparation of heat reversible recording nmedium The conparati \éf wi 1
was |ikew se carried out, except that on to the above adhesiv F San
application solution for the heat sensitive |ayer which solution made from
1, 18-octadeca dicarboxylic acid dodecyl (made by Myoshi Ol & Fat Co.,
Ltd.) 4.75 mass part, eicosane diacid 10 (SL-20-99 nade by Okamura G| M|

Ltd.) 5.25 pass part, .vinyl . chloride-vinyl_ acet copol ynmer (M2018, vinyl
chl or i d&PEBHOBY tﬁﬁfggr,ebw%mdea% éeﬁmfemlwgs%ﬁeef%éomy Fization =
1800; made by Kaneka) 28 mass part, reactive polyner (NK polymer B -3015H
made by rmedﬁﬁ@m@wf?plﬁaﬁ@m%nu@ﬁ BOY & afRdside hf@sv%hmlr dolufiick

(tetrahydrofuran) 215.5 mass 15 part, amnyl al cohol 24 mass part, and

di butyl ti aurate_ stabj]izer (Stann _SCAT-1 made by Sankyo Organic

Cheni cafaasirom yigy) chlogideseiayh acetafpphogplmricacidrestenopnelimer
heating-drying, to thereby provide a heat sensitive |layer (reversible heat

sensi ti YBENNANMinAaH M0 ieiee5SDRARN Ka8aku K18 KaPuskike K gu)beam
irradiation was carried out on the heat sensitive layer, by 20 using, as an

el ectron beamirradi ati hg_ apparatus, an area beamtype electron beam
i rr i atPraasppatameshEsthydbene damasspantiand gduepe ¢5 roees pads
Corporation, with an irradiation dosage adjusted to 10 Mad, to thereby
prepar eywlie, iRl FARFSI BY Reh 88 divie B ¢hEa plb S 2ARALREIWME exanpl e 6.
layer having thickness about 0.5 um. Then, to the acrylic resin (A7) 502
mass part of the synthesis example 7, stearyl stearate (SS96 made by
Miyoshi Qil & Fat Co., Ltd.) 63 mass part was added, then isocyanate
10 | compound 8 mass part expressed by the following structural formula (A),
isocyanate compound 9 mass part expressed by the following structural
formula (B), and methyl ethyl ketone 220 mass part were dispersed for 35
hours by using Paint shaker (made by Asada Tekko) with ceramic beads

(having diameter about 2 mm) put in a glass bottle, to thereby prepare a

15 dispersing liquid A.

0
Il
CH;CH—0-(C H2)3—N CN—(CH,),;CHj Structural formula (A)
H H

Structural formula (B}
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(Conparative exanple 7) - Preparation of heat reversible recording nedi um
5 The conparative exanple 1 was |i kew se carried out, except tr@i Q?‘t Eﬂg
t he above adhesive | ayer, an application solution for the heat A&
| ayer which solution made fromacrylic resin (LR-269 made by Mt subi shi
Rayon Co., Ltd.) 100 nmass part, tetraethylene glycol diacrylate 50 nmass
part, |ight polynerization starter (I RGACURE 184 made by Ci ba-Geigy) 2

mass 10 part,pol yester plasti.cizer - 29 de by DI C) .25.nmassg ,part,

ctearyl ot earREn S Hispke® bih T Fo? 8 EPaRafptiBg N A Lt ¢ abyaro
furan 180 nmass part was applied, followed by heating-drying at 110C for 5
m nut es400 aldsewedt, lyth) dthybkétahic 0% ai pawy, dsd@ahatacorhpotidr eby provi de
a heat sensitive layer having thickness about 10 m In this manner, the
heat renersi 15 recodi.ng.nedi um of the ative exanple 7 was

pr epar e@?‘ﬁ%%@ﬁ%ﬂa&e YASEBP ag ‘fgr?ggf’ %e’aﬁgﬁgé%?%l@%e&?fﬁﬁnﬁg | abel On
a side (backface) of a supporter of the heat reversible recording nedium

pr epar etll by aisb @ aekaml Rvélinghiceht $STE02RA MEK [%dy inhes belaitiodd 4sensi ti ve
| ayer, an acrylic viscosity agent |ayer having thickness about 5 m was

provi ded. The above- ps up.th reparati of e heat reversible 136

01 °BEC BaseParovar Ryt e teckiivare By SrlimPeBio) o hrepar ati on

and eval uati on of heat reversible recordi ng nenber '
heating-drying at 125°C for 1 minute, to thereby provide a heat sensitive

layer having thickness about 11 pm, followed by heating at 50°C for 48 hours,
and followed by curing. Then, a protective layer was formed on the heat
sensitive layer, like the example 1. The above wraps up the preparation of
10 the heat reversible recording medium of the example 7.
(Example 8)
- Preparation of heat reversible recording medium -
The example 7 was likewise carried out, except that the application
solution for the heat sensitive layer was not added by the isocyanate
15  compound expressed by the above structural formula (A) and the above
structural formula (B), to thereby prepare a heat reversible recording
medium of the example 8.
(Comparative example 1)
- Preparation of heat reversible recording medium -
20 At first, to a PET film side of a magnetic made by Dainippon Ink and

Chemicals, Incorporated (branded as MEMORY DIC, DS-1711-1040:
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On to the surface of the heat reversible recording nedium prepared 5 by
the exanple 9, printing was carried out with W ink (HAKUR @rég\ﬁ}r

print) varnish UP2 made by T & KToka). The resultant was cut it Cf@qn
of card. Then, the print was displayed-recorded to the heat sensitive |ayer
by using a recording apparatus having a recordi ng-deleting unit (thernal
head), with the thermal head' s recording energy adjusted to the change of
10 the heat reversible recordi ng nediym s, recordi ng ener,gy,, followed by

vi sual i ZBAERAHIC ReptacositiNe layer 9%8&9%1@&? APTBLe ERAEH MG dbr eover,
rewitings of the displaying-recording were repeated 50 tines, show ng

pr ef er abtghopaecOniPET flph Rlakv Dok tHiEkASR B84 im) 1RlumitiaRdAN«Qs and evaluation

of heat reversible recording nenber The heat reversible recording | abel
prepared by the exanple 9 s attached on to.a cartridge of a mni disk
(ND) . Tﬁ@ﬁ?u@a?‘tawg?e\@r@ P FANRRTAS t%*gﬁwmhlémeé,s et @40 t 1 e and the
| i ke) nmenorized in the MD was displayed-recorded to the heat sensitive

l'ayer bynpsirbth, 3o tRERILS IGvARPA lizhY YeAbcthay 13@ra TREA! &h RYtBELght Ny uni t
(thermal head), with the thermal "head's recording energy adjusted to the
change of the heat reversjble recordin 137..01 DEC 2006 _rnedium s

r ecdr di Feflestglayer.om anelicaljor selusionAsr paradhesivenlayepmads Fpmout t he

recordi ng-del eting. Mreover, rewitings of the displaying-recording were

repeat e¢imfl chidigde-vali\WcbehtB FHRPABEE AcRE84tel BpolfRIe2IINKUE RFP! € 12)
# 1000P made by Denki Kagaku Kogyo Kabushiki Kaisha) 10 mass part, |
methyl ethyl ketone 45 mass part, and toluene 45 mass part was applied,
followed by ﬁéating'drying, to thereby provide an adhesive layer having

10 thickness about 0.5 um. Then, on to the adhesive layer, an application

solution for the heat sensitive layer which solution is made from vinyl

TR

chloride-vinyl acetate copolymer (SOLBINE C, vinyl chloride/vinyl acetate =
87/13 (mole ratio) made by Nisshin Chemical Industry Co., Ltd.) 120 mass |
part, hexadecyl stearate 40 mass part, dodecane diacid 10 mass part,

15  stearone (18-pentatriacontanon) 10 mass part, and THF (tetrahydrofuran)
945 mass part was applied, followed by heating-drying at 120°C for 2
minutes, to thereby provide a heat sensitive layer having thickness about 10
im, followed by heating at 60°C for 48 hours, to thereby cure the heat
sensitive layer. Then, on to the heat sensitive layer, an application solution

20 for a protective layer which solution made from a urethane acrylate

ultraviolet ray setting resin (UNIDIC C7-157 made by Dainippon Ink and
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5 - Preparation and eval uation of heat reversible recording nenber The
heat reversible recording | abel prepared by the exanple 9 was imh@ﬁ on
to a CD-RW to thereby prepare an optical information recordi ngﬁ i

havi ng function of heat reversible display. Wth the above optical
information recording nmedium the followi ng was carried out. Part of 10
information (year, nonth, date, tine and the like) nenorized in a CD-RW
drive (MP6200S nmade by Ri coh Conmpany, Ltd.) was displayed-recorded to the
heat sefrberricals) lnperrerpted); s dyrmass arelde apigdravl solmiisont) mass

recording-deleting unit (thermal head), with the thermal head's recording

energy Oﬁ%ﬂ;t? ghe q%‘%@?g?pa%ﬁ?%ﬁ) BfaskhrPRidsCabplidd R4 Wake-hgEor di ng medi un s

15 rec ng te ure, | owed "by vi sual’i zati on. Mreover, the CD-RW -
drive was used for rewiting the information of a nenpry |ayer of the

opt i cal follomfedrhinheating damimg, dgllovsed byncurimenwithi wliravielet gapdampplappar at us
and wusing the deleting unit, the former recording was del eted, and then

the LGS WlnS8dnueinyi5e%idof prAELL Iayea AU HEANIGEL bERuE DgAMat 1 on Lo

the 20 heat sénsitive layer, t carry o I spl ayi recording.
Moreover, the rewitings of the displaying-recording were repeated 50

ti més, Thasbove mErapsopadhegirepiratiqn ef dreaheat revevsibilawpcorttingtmediungt Exanpl e
13) - Heat reversible recording nmenber and eval uati on thereof The heat

reversi r J | abel,erepared by the exanple 9 was 5 attached on to
t he tapgt;ﬁgscggﬁ{%a@%ﬁe% p%rt ‘of information (year, nonth,

(Comparative example 2)
- Preparation of heat reversible recording medium - _-
The comparative example 1 was likewise carried out, except that the
10 application solution for the heat sensitive layer was made from vinyl
chloride-vinyl acetate copolymer (SOLBINE C, vinyl chloride/vinyl acetate =
87/13 (mole ratio) made by Nisshin Chemical Industry Co., Ltd.) 80 mass
part, dihexadecyl thio ether 28 mass part, dodecane diacid 12 mass part, and
THF (tetrahydrofuran) 630 mass part, to thereby prepare the heat reversible
15 recording medium of the comparative example 2.
(Comparative example 3)
- Preparation of heat reversible recording medium -
The comparative example 1 was likewise carried out, except that on
the above adhesive layer, an application solution for the heat sensitive layer
20  which solution including VMCH (copolymer of vinyl chloride 85% by mass to

87% by mass, MA (maleic acid) 0.7% by mass to 1% by mass, and vinyl
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date, nusic title and the like) nenorized in the tape cassette was

di spl ayed-recorded to the heat sensitive |layer by using a recorﬂjlrh%é:
apparatus having a recording-deleting unit (thernmal head), wth't 2006
thermal head's recording energy adjusted to the changes of the respective
medi uns' 10 recordi ng energy, followed by visualization, to thereby carry
out the recording-deleting. Mreover, rewitings of the

di spl ayi ng-recordi ng were rep d 50 tines how nq. preferabl e recording-
del et i n@cetﬁffer’b,alwqeqh%tW@dprhysﬁ?@a’?qmwsw&#,ﬁ@@é?@%&@CFigér%ﬁ% medi um of
15 each of the exanple 1 to the exanple 9 and the conparative exanple 1 to

the copggfaltbyS1 BERERAR 60 nfRkHairDldl-0RRRhkTiol beANERARE MeXsd SARET at ur e
wi dth, “glass transition tenperature change, anmonia resistance, and

repetition durability were nmeasured in _the foll ow na manner. Results are
shown i fow Emrerylic sesind52849,. slidepntant 80% by masponade by Ragoest o A

printing tester nade by Hachijo Denki was used as a heat sensitive 139 01

DEC 2OoﬁthePﬂfﬂhQQgé&?@R@tA@UR@P@SJfﬁﬁiﬁﬂg% 1t Hhd@BAECIHA-KEA5H

Corporation was used as a thernmal head, to Thereby carry out Wwhite inage

formation, wth _pulse wdth 2.0 nsec and, an applied voltage 11.0 V. Soon
aft €7 t meass pavsndineetdy] pelysppxane pglisyyialkylene capplymeadewaking 8888t as to
have line 5 frequency 4.2 ns, pulse width 2.94 ns, and printing speed 29.76

m s UsPo2PA fRR b HoR"EbEintRRorRy Wfiche €BII4RY 10 mAd sk BAGE difePm O- 085

THF (tetrahydrofuran) 962 mass part was applied, followed by
heating-drying at 130°C for 1 minutes, followed by 80 W/em X 2-lamp UV
irradiation, to thereby provide'a heat sensitive layer having thickness about
10 10 um, followed by heating at 60°C for 48 time for curing, to thereby prepare
the heat reversible recording medium of the comparative example 3.
(Comparativer example 4)
- Preparation of heat reversible recording medium -
The comparative example 1 was likewise carried out, except that an
15  application solution for the heat sensitive layer which solution including
VYHH (copolymer of vinyl chloride 85% by mass to 87% by mass and vinyl
acetate balance %; made by UCC) 120 mass part, behenyl behenate 50 mass
part, dodecane diacid 10 mass part, low Tg acrylic resin (52040, solid content
30% by mass, made by Toagosei Co., Ltd.) 240 mass part, isocyanate
20 compound (CORONATE L made by Nippon Polyurethane Industry Co., Ltd.)

10 mass part, dimethyl pﬁolysiloxane'polyoxy alkylene copolymer leveling
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to 0.30 nj/dot, to thereby carry out the transparency operation. Deleting
density of each energy was neasured with Macbeth RD-914 densit goet er n&gﬁde
by Macbeth), to thereby obtain the deleting property. Like FIG ,D‘-foz e
deleting density relative to the deleting energy was graphed, to thereby
obtain the del etabl e energy range. Moreover, density of a part having the
maxi mum transparency was defined as the maxi numtransparent density. The

di fference b@tg}ween t he maxi_num t ranspar ent densi ':d/ and the texture's
densi t yagen$ GdHL0RRA mada by; DewiGarning TeraySilicepe Goy. Lids) Hdmass pat

difference 15 between the texture's density and a density of the part sane

as that,0f Tte (tétmmﬁloﬁlﬁ%'rﬁtﬂmg APy AR as e fth RREr epgk@m@d time

del eting property. “Results of the exanple 1 to the exa are
respectively showmn in FIG 14 to FIG 19. Result of the exanple 7 is shown
i n FI G heat remensiblesresprding medimsachthe eorsrargiiee examplhé conparati ve
exanple 6 are respectively showmn 20 in FIG 21 to FIG 26. Mreover, the

resul ts(@ﬁm%%h@eﬁab' e 1-A and Table 1-B. 140 01 DEC 2006

<Tr ansparency tenperat wi dt h> The transparency tenperature w dth (ATw)
was neasured in the_ follow ng manner. Each heat reversible recording
medisum wareparftioniof dely revetisidagecardingimediem Then, each white heat
reversi bl e recording medium5 thus whitened was heated at vari ous

heat st ope. ¢ b6 Bt 2 sTRRRALD Bhes BT RRTRY RUDEHAR MATMERE Ve 1o
each heat reversible
which solution is made by dissolving vinyl chloride copolymer (ZEON
CORPORATION made by, MR110) into THF (tetrahydrofuran),
HOOC(CHz)sNHCO(CHz)C-bNH(CH2)5COOH15 was added, then ceramic
1.0. beads having diameter about 2 mm was put in a glass bottle, then the
~resultant was dispersed using a Paint shaker (made by Asada Tekko) for 48
hours, to thereby prepare a dispersing liquid A. Then, behenic acid (behenic
acid 95 made by Miyoshi Oil & Fat Co., Ltd.) 110 mass part, eicosane diacid
(SL-20-90 made by Okamura Oil Mill Ltd.) 25 mass ';)aft, vinyl chloride
15 copolymgr (MR110 made by ZEON CORPORATION) 300 mass part, THF
(tetrahydrofuran) 170 mass part, and o-xylene 60 mass part was mixed by an
ordinary method, to thereby prepare a dispersing liquid B. Then, the above
dispersing liquid A 8 mass part, the above dispersing liquid B 270 mass part,
and isocyanate compound (2298-90T made by Nippon Polyurethane Industry

20 Co., Ltd.) 60 mass part were mixed, to thereby prepare an application

solution for the heat sensitive layer. Then, the comparative example 1 was
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recordi ng nedium The above heat slope tester has five heat bl ocks, each

bl ock being capabl e of setting tenperature individually, and bgtﬂ%ﬁfa abl e
of 10 controlling heating time and pressure. In the thus set cdndi iCof0 t he
heat reversible recording nmediuns can be heated at five different
tenperatures at one tine. Specifically, heating tine is to be set at 1.0
sec., and pressure at heating is to be set at about 1.0 kg/cnR. At an

equal st 3 ing.,tenmperature was set froma. ow

t enper a?l%?gﬁ%%éé}ir%ééi %@7’ & %gbﬁgg e&?‘%%% %\}\)ﬁy ng’ﬁ%%%refl&‘p\gﬁkcgﬁﬁ&sé’i‘ﬁvgn &usi ng
sufficient whitening. After the heating, the heat reversible recording
medi uns theheat senstive dayernvasabed, cophicachy prepathehe hvat betdrsRile 914
reflection densitoneter (Made by Macbeth) was used for measuring the

densi tyr@é@fﬁ@% Bl%ﬁg%‘gﬁogttﬁgé’g%lé{a%‘fs‘ %%%\ég{ﬁlgrgger atures, devel oping a graph

havi ng ana ssa | f the heat 20 slope tester and
an ordinate denoting reflection density. Like FIG 3, the transparency

t enper a{Uomperalive ersmobt @) ned. Result of the exanple 7 is 141 01 DE C
2006 shown in FIG 27. Results of the conparative exanple 1 to the

co rat i ex | .46 are sh in F.G 28.to0 FIG 33. Mreover, the
resul ts g’?r/gparsa%b'%n&ilhea?gsy%rsgb\_’@ ISRFHEBMediugl © <q ass transition

t enperature change> 5 DSC neasurenent was carried out with differential
t her mal | ayer The campiangticabrampbs &rwHLlBeyigrde rbyd D) ex@pt ¥RasLRi Ng a
differential thermal analysis |ayer scanning heat. Sanples of heat

rsrggzlu'; Lt\é)egipagﬁ Ive é)(ihesg\;peelarygls',paelf Eqial\)/ﬁcat}?gﬁ sola 1%2131%1@ I1;1(39 heat [sgﬂsqglvge diums vere

layer which solution made from 1, 18-octadeca dicarquylic acid dodecyl
(made by Miyoshi Oil & Fat Co., Ltd.) 4.75 mass part, eicosane diacid

10  (SL-20-99 made by Okamura Oil Mill Ltd.) 5.25 mass part, vinyl
chloride-vinyl acetate copolymer (M2018, vinyl chloride 80% by mass":vinyl
acetate 20% by mass, average polymerization = 1800; made b-y Kaneka) 28
mass part, reactive polymer (NK polymer B -3015H made by Shin-nakamura
Chemical Corporation) 4.7 mass part, THF (tetrahydrofuran) 215.5 mass

15  part, amyl alcohol 24 mass part, and dibutyl tin laurate stabilizer (Stann
SCAT-1 made by Sankyo Organic Chemicals Co., Ltd.) 0.8 mass part was
applied, followed by heating-drying, to thereby provide a heat sensitive layer
(reversible heat sensitive layer) having thickness about 8 pm. Then, an
electron beam irradiation was carried out on the heat sensitive layer, by

20  using, as an electron beam irradiating apparatus, an area beam type

electron beam irradiating apparatus EBC-200-AA2 made by NHV
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foll ow ng manner: the sanple was applied to on an al um num evaporation 10

| ayer, then peeled by using dilute hydrofluoric acid, 3 ng to 6 of the

sanple was put in an alum numcell for the DSC neasurenent. Al B 2006<; de
was used as a standard substance. Tenperature increase rate was set at 15C
/mn. The initial glass transition tenperature (Tgl) was neasured after the
sanple put in the alumnumcell for the DSC 15 neasurenent was heated for 5
m nutes_in a honoi ot hermal bath to 130C and thereafter was |left at rest at

r oom t drprozgtieR. vithan iadsgion desase. adipsedcior L@ Matadato thenebyhe above was

defined as glass transition tenperature. The glass transition tenperature

Crans 0 Sk e e ey e R A R M i b STty SR B T 0t 8o

then sufficiently cooli ng7 the sanple at roomtenperature, then storing the
sanpl e Gomparativeszasple 7142 01 DEC 2006 tenperature 35C for 1 week.
<Ammoni a resi stance> Transparency tenperature range test In the exanple 5,

Lhe exammedaPaddl of Heal AIRALMIL YeuoRifIPkRdpumand S the comparalive exafple
e

5, the transparency tenperature range 0 respective heat reversible

recgrdi ng nededeiRithd &simpRNHwlaRQikdwiad SRANEN oxt,l SFBEE Bl ¢h I ange of
the respective heat reversible recording nediuns after being dipped in 8%

by mass, gl um qar bonate solution for 48 hours weye measured in the

layer which solution made from acrylic resin (LR-269 made by Mitsubishi
Rayon Co., Ltd.) 100 mass part, tetraethylene glycol diacrylate 50 mass part,
light polymerization starter IRGACURE 184 made by Ciba-Geigy) 2 mass

10 part, polyester plasticizer (P-29 made by DIC) 25 mass part, stearyl stearate
40 mass part, eicosane diacid 8 mass part, and tetrahydro furan 180 mass
part was applied, followed by heating-drying at 110°C for 5 minutes, followed
by UV irradiation at 120 W/em-10m/min, to thereby provide a heat sensitive
layer having thickness about 10 ym. In this ma;;er, the heat reversible

15 recording medium of the comparative example 7 was prepared.
(Example 9)
- Preparation of heat reversible recording label -

On a side (backface) of a supporter of the heat reversible recording

medium prepared by the example 4, which side is free from the heat

20  sensitive layer, an acrylic viscosity agent layer having thickness about 5 um

was provided. The above'wraps up the preparation of the heat reversible
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10 eval uation was carried out based on the followng criteria. [Evaluation
criteria] Acceptable: No change Not acceptable: Geat change Imag
density change test 15 In the exanple 5 and the exanple 7, an 1719@@ 2006
density obtained by whitening the respective heat reversible recording
medi uns which are not dipped in base substance was defined as an initial
image. Wth the initial inage, the neasurenent was carried out in the

fol |l owi ng heat reversible recording medi umwas di pped in 8% by
mass arrﬁ?ﬁ‘?irng {gb@ jg@??a‘i’@%ﬁlleﬁlon with dipping tine varied from 10

m nutes, 30 m nutes, one hour, 6 hours. After the above di pping, the heat
reversi m}@aﬁlgg@lgj ng 143 01 DEC 2006 medi um was whitened with the same
energy, to thereby neasure the image density. <Repetition durability> In
the exanple 7 and the exanpl e the respective heat reversible 5

recor di %rwa&w et eV%luBf@@t@dle@é reeprsakledeppnding mpsebRl etings with a

thermal head. The number of changes of the image density evaluation by 0.5
or nore was CORRRIthE subRiceiof thé ha%aﬁmlré@ime@ea@al ﬁareuﬁ&ng»%ggge&p to the

maxi mum 500 repetitions of printings-deletings. 4 01 DE
5 by the example 9, printing was carried out with UV ink (HAKURI OP {(over

print) varnish UP2 made by T & KToka). The resultant was cut into a form
of ;:ai'd. Then, the print was displayed-recorded to the heat sensitive layer
by using a recording apparatus having a recording-deleting unit (thermal
head), with the thermal head’s recording energy adjusted to the change of

10  the heat reversible recording medium’s recording energy, followed by
visualization, to thereby carry out the recording-deleting. Moreover,
rewritings of the displaying-recording were repeated 50 times, showing
preferable recording-deleting.
(Example 11)

15 - Preparation and evaluation of heat reversible recording member -

The heat reversible recording label prepared by the example 9 was
attached on to a cartridge of a mini disk (MD). Then, part of information
(year, month, date, music title and the like) memorized in the MD was
displayed-recorded to the heat sensitive layer by using a recording apparatus

20  having a recording-deleting unit (thermal head), with the thermal head’s

recording energy adjusteci' to the change of the heat reversible recording
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medium’s recording energy, followed by visualization, to thereby carry out
the recording-deleting. Moreover, rewritings of the displaying-recording
were repeated 50 times, showing preferable recording-deleting.

(Example 12)

- Preparation and evaluation of heat reversible recording member -

The heat reversible recording label prepared by the example 9 was
attached on to a CD-RW, to thereby prepare an optical information recording
medium having function of heat reversible display. With the above optical
information recording mediﬁm, the following was carried out. Part of
information (year, month, date, time and the like) memorized in a CD-RW
drive (MP6200S made by Ricoh Company, Ltd.) was displayed-recorded to
the heat sensitive layer by using a recording apparatus having a
recording-deleting unit (thermal head), with the thermal head’s recording
energy adjusted to the change of the optiiﬁ?ﬂrﬁormation recording medium’s
recording temperature, followed by visualization. Moreover, the CD-RW - __
drive was used for rewriting the information of a memory layer of the optical
information recording medium. Then, with the recording apparatus and
using the deleting unit, the former recording was deleted, and then the
thermal head was used for rewriting the thus rewritten information to the
heat sensitive layer, to thereby carry out the displaying-recording.

Moreover, the rewritings of the displaying-recording were repeated 50 times,
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showing preferable recording-deleting.
(Example 13)
- Heat reversible recording member and evaluation thereof -
The heat reversible recording label prepared by the example 9 was
5 attached_ on to the tape cassette. Then, part of information (year, month,
date, music title and the like) memorized in the tape cassette was
displayed-recorded to the heat sensitive layer by using a recording apparatus
having a recording-deleting unit (thermal head), with the thermal head’s
recording energy adjusted to thé changes of the respective mediums’
10 recording energy, followed by visualization, to thereby carry out the
recording-deleting.
Moreover, rewritings of the displaying-recording were repeated 50 times,
showing preferable recording-deleting.
Then, with the thus obtained heat reversible recording medium of
15  each of the example 1 to the example 9 and the comparative example 1 to the
comparative example 7, deleting property, transparency temperature width,
glass transition temperature change, ammonia resistance, and repetition
durability were measured in the following manner. Results are shown in
Table 1-A, Table 1-B and Table 2
20  <Deleting property>

A printing tester made by Hachijo Denki was used as a heat sensitive
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recording apparatus, and KBE-40-8M G K1 made by Kyocera Corporation
was used as a thermal head, to thereby carry out white image formation,
with pulse width 2.0 msec and an aﬁplied voltage 11.0 V. Soon after that,
condition for printing by the thermal head was so set as to have line
frequency 4.2 ms, pulse width 2.94 ms, and printing speed 29.76 mm/s.
Then, an applied energy was properly ﬁhanged in a range from 0.085 mj/dot
to 0.30 mj/dot, to thereby carry out the transparency operation. Deleting
density of each energy was measured with Macbeth RD-914 densitometer
(made by Macbeth}, to thereby obtain the deleting property. Like FIG. 3,
the deleting density relative to the deleting energy was graphed, to thereby
obtain the deletable energy range. Moreover, density of a part having the
maximum transparency was defined as the maximum transparent density.
The difference between the maximum transparent density and the texture's
density was defined as an initial deleting property. Moreovqr, the difference
between the texture's density and a density of the part same as thét of the
initial deleting property was defined as an elapsed time deleting property.
Results of the example 1 to the example 6 are respectively shown in FIG, 14
to FIG. 19. Result of the example 7 is shown in FIG. 20. Resultis of the
comparative example 1 to the comparative example 6 are respectively shown
in FIG. 21 to FIG. 26. Moreover, the results are summed up in Table 1-A

and Table 1-B.
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<Transparency temperature width>

The transparency temperature width (ATw) was measured in the
following manner. Each heat reversible recording medium was sufficiently
whitened in advance. Then, each white heat reversible recording medium
thus whitened was heated at various temperatures, so as to measure the
temperature causing transparency. A heat slope tester (HG-100 made by

TOYO SEIKI KOGYO CO., L'TD.) was used for each heat reversible

_recording medium. The above heat slope tester has five heat blocks, each

block being capable of setting temperature individually, and being capable of
controlling heating time and pressure. In the thus set condition, the heat
reversible recording mediums can be heated at five different temperatures at
one time. Specifically, heating time is to be set at 1.0 sec., and pressure at
heating is to be set at about 1.0 kg/cm2. At an equal lstep of 1°C to 5°C, the
heating temperature was set from a low temperature causing no change in
whiteness to a temperature causing sufficient whitening. After the heating,
the heat reversible recording mediums were cooled to a normal temperature.
Then, Macbeth RD-914 reflection densitometer (Made by Macbeth) was used
for measuring the density of the part heated at respective temperatures,
developing a graph having an abscissa denoting set temperature of the heat
slope tester and an ordinate denoting reflection density. Like FIG. 3, the

transparency temperature width was obtained. Result of the example 7 is
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shown in FIG. 27. Results of the comparative example 1 to the comparative
example 6 are shown in FIG. 28 to .FIG. 33. Moreover, the results are
shown in Table 1-A and Table 1-B.
<Glass transition temperature change>

DSC measurement was carried out with differential thermal layer
scanning calorimeter 6200 (made by SII) for measuring a differential
thermal analysis layer scanning heat. Samples of heat sensitive layers of
the respective heat reversible recording mediums were measured by the
following manner: the sample was applied to on an aluminum evaporation
layer, then peeled by using dilute hydrofluoric acid, 3 mg to 6 mg of the
sample was put in an aluminum cell for the DSC measurement. Aluminum
oxide was used as a standard substance. Temperature increase rate was
set at 15°C /min. The initial glass transition temperature (Tgl) was
measured after the sample put in the aluminum cell for the DSC
measurement was heated for 5 minutes in a homoiothermal bath to 130°C
and thereafter was left at rest at room temperature (23°C) for 30 minutes.
DSC curve shown from the above was defined as glass transition
temperature. The glass transition temperature obtained through the
following steps was defined as an elapsed time glass transition temperature
(Tga): heating the sample at 130°C for 5 minutes, then sufficiently cooling

the sample at room temperature, then storing the sample at an atmospheric
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| NDUSTRI AL APPLI CABI LI TY The present invention can solve the cdhb&aCi Bfal
probl ens and acconplish the followi ng. The present invention provides a
heat reversible recording nmediumthat has a high processing speed, can
sufficiently delete an 5 i nage even when being heated with a thernmal head

for a myipumid@BPer fofq%sedk m I i seconds, can keep a sufficient
deleting property wth an elapsed tinme after inmage formation w thout

changing a deleting energy, , and can form the inmage that is excellent in
storing ﬁsﬂr@m&l9,l‘9%16?ﬁm&§t, visibility and the like after being left at
rest at a high tenperature for a long tinme. The present 10 invention al so

_ provi des Jaheglrdnty &6 Ripk £t GAngk RsMEMDEr whi ch uses

In the example 5, the example 8 and the comparative example 2, and
5 the comparative example 5, the transparency temperature range of the
respective heat reversible recording mediums before test, and the
transparency temperature range of the respective heat reversible recording
mediums after being dipped in 8% by mass ammonium carbonate solution for
48 hours were measured in the above measurement methods. Then, the
10 evaluation was carried out based on the following criteria.
[Evaluation criterial
Acceptable: | No change
Not acceptable: Great change
- Image;ensity change test -
i5 In the example 5 and the example 7, an image density obtained by
whitening the respective heat reversible recording mediums which are not
dipped in base substance was defined as an initial image. With the initial
image, the measurement was carried out in the following manner. The heat
reversible recording medium was dipped in 8% by mass ammonium

20 carbonate solution, with dipping time varied from 10 minutes, 30 minutes,

one hour, 6 hours. After'the above dipping, the heat reversible recording
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t he above heat reversible recording nmedium and which is preferable as
various |abels, cards and the like, including preferable heat reversible
recording |abel, disk, disk cartridge, tape cassette and the | k&t
present invention also provides an i mage processor and an i nage processing
met hod whi ch have a 15 high processing speed and is capable of form ng an

i mge excellent in contrast, visibility and the like. 148 01 OEC 2006

CLAI M5 SRR senS|t|ve
| ayer mﬁ(@l@ﬁ%ﬁ@ﬁé?f@%ﬁ%ﬁ%ﬁggr r’u C Pow rrﬂ%?éeé(}%eg?l Eg%ﬁound and
has a transparency which is reversibly variable depending on a

t enper ademsity.wherei n the heat sensitive |ayer has a glass transition
tenperature change of -10C to 5C, and a transparency tenperature w dth of
30C or pRk euaonﬁk %hl versi bl e recordi ng nmedi um conprising: a heat
sensitive ayer nprlses a resin and an organic | ow nol ecul ar
conpound, and has a transparency which is reversibly vari abl e dependi ng on
a tenper at url tlwhexanple 7 hadridei axamplper8, $be raspentivelheat povemsibleesi n, and
the heat sensitive |ayer has a glass transition tenperature change of -10C

10 3 RicofiidAheAftHE Wt Gubft Pt fo Blh & Pri RGeS dLiB8nES wikRL™M 1.
thermal head. The number of changes of the image density evaluation by

0.5 or more was compared. Herein, the evaluation was carried out on up to

the maximum 500 repetitions of printings-deletings.
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wherein the resin conprises an acrylic resin,

has a transparency tenperature wi dth of 40C or

reversi bl e recordi ng medi um according to claim1, wherein the
nol ecul ar conpound conprises a conpound whi ch does not contain

and the heat sensitive |ayer

nore. 4. The h

%ﬂi@§ﬁ2mﬁom1

car boxyl

group at its tern1n= end- h eat reversible recording
medi um accorgdin o=y 5s fjiransition tenperature of the
heat sensifige ;ay@r I b heat reversible recording
nediun1accorﬂ|ng Clali P M conprises an acrylic resin.
7. The heaitgemgrsrb brdilng to claim 1, wherein the
resin conpfises an afFyli% 8. {The heat reversible
recordi ng edi um accpr di Bin|the resin conprises an
acrylic po y@l respn whi Dy &n i socyanate conpound. 20
9. The heaf Eev r sigh & I eg Dr-dilng to claim8, wherein an
addi ti on of §he“|sgcyanare 5S" part to 50 mass part relative
to 100 magsspart &f|th n. |10. The heat reversible
recordi ng pedium-accord alm| 2
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25 and claim4, wherein the acrylic polyol resin has a glass transition
tenperature Tg in a range of 30C to 60C obtained by the follom,n%
expression: 1/Tg = E (W/Tgi) wherein W denotes a nass ratio ' AEEoiher
i, Tgi denotes a glass transition tenperature (10 of a honopol yner of the

mononer i..~30-150 0.1 DEC 2006 11 The_-heat_r_emer_&_b recprding-nmedi um
according I g, any one ofz2cl ai m@ nd Ll ailm wher gi n dranye chI ue of
the acryli c@olgolfaresi.g i 2@ KO#g |toS30 ngE.C]—V 1p. Qhe heat
reversi bl e| riecog di ag meli um accor|ding t¢o aryy ope &f clalﬁ‘nZ aBd ¢l ai m 4,
wherein the @crgl i€ jpol yol [resy n fhasga fefract] vegi ndex of [L. 45 tq 1. 60.
13. The hepht reversilbl €&reg¢or di ng nedi um a&or(di nﬁ tq ary ophe &f ¢laim?2
| 0 and cl ajm 4, wherjein theé acryljic pol yoI resjn has|a wei ght average
nmol ecul ar vpl ght ®ff 20, 000 to 100, 000. |14. The heat [reversjble recording
medi um accprii gy t‘é clakm 1, wherjeingtheé ergani cgl ow nd ecul ag, cgnpound is
a carboxyl| gr oup ngn-co?lt ail ni ng- conpodung. %15 [15. C><>The hé&at reveérsilbl e
recordi ng jgdi um agclordingito cl gi m 14, {whereijn the |carboxyl groudp
non- cont ai ping-conpdund is{selectled fromthe group gonsistjng of ja fatty
acid ester| s dibasiic acid|ester jand a polyvalent al¢ohgd di-fatgy acid
ester. 5 5 < - ~ - - “ = -
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20 16. The heat reversible recording nmediumaccording to claim1, wherein a
del eting energy width for deleting an i mage soon after the i nmaggsi.s f d
is 20%to 80% which is obtained by the follow ng equation: dgf%#ﬁ%bﬂﬁ§ﬁ
energy wwdth (%9 =[(E2 - EI)/E ] X 100 25 wherein Ei denotes a lower limt
(m/dot) of a deleting energy, E2 denotes an upper limt (nj/dot) of the
del eting energy, and E~ denotes a center value of the deleting energy
which is expressed by (El +E2)/2 (nj/dot). 17. The heat reversible recording
medi um according to claim1, 30 wherein 151 01 DEC 2006 a deleting energy
width for deleting an image with an el apsed tine after the image is forned
is 20%to 80% which is obtained by the followi ng equation: deleting
energy wwdth (%9 =[(E2 - E)/Ec] X 100 5 wherein El denotes a lower limt
(m/dot) of a deleting energy, E2 denotes an upper limt (nj/dot) of the
del eting energy, and E. denotes a center value of the del eting energy
which is expressed by (Ei +E2)/2 (nj/dot), and a deleting energy width
change ratio with elapsed tinme is 12%or less. 10 18. The heat reversible
recordi ng nmedi um according to claim1l, wherein the heat reversible
recordi ng nmedi um conprises a supporter. 19. A heat reversible recording

| abel , conprising: a heat reversible recording nmediumhaving a first face
which is forned

After 6 hours
0.98
0.32

Not available

Not available

0.98
0.32
Not available
Not available

After 1 hour

147

After 30

minutes
0.93
0.32
Not available
Not available

Image density change

Ammonia resistance

After 10

minutes
0.84
0.31
Not available
Not available

Initial
0.36
0.31

Not available
Not available

ternp. width
Acceptable

Transparency
Not acceptable
Not acceptable
Not acceptable

Table 2
Example 5
Example 7

Comp.
example 2
Comp
example 5




15 with an i mage and a second face opposite to the first face; and one of
an adhesive | ayer and a viscosity |ayer on the second face of arﬁ tﬁg@ﬁ
reversi bl e recordi ng medi um wherein the heat reversible recor 8k %n1
conprises: a heat sensitive |layer which conprises a resin and an organic
20 | ow nol ecul ar conpound, and has a transparency which is reversibly

vari abl e dependi ng on a INDPSTRIMe ARPBICGABILEEYheat sensitive | ayer has
a glass transition tenmperature change_of 10C to 5C, and a transparency

t enper at ur e Vi kft BresengPaysion pan solys the copvertienalnrobisms andecor di ng
menber, conpri sing:.an i.nforpption nori zi.n art. and reversi bl e

di spl ayAHGRRLSR (O EHO¥aRRr i LBe PRYRILADY SHEPT PEPEdRE AdieRtrig Ve rmiEum whi ch
conpri ses; . it | ich. c S i n _Qrganic
50 T ow ierelnP I AP Skl ngteh S RRE B, Ein R RO L3R )

var isabl iﬁaaq"é&re‘i’llwﬁgﬁ 1208 he SERERHNY tRE rRall BERETGH &' IfiniMQ] Gl 4he heat

sensitive Tayer has a glass transition tenperature change of -10C to 5C,
and a tdeaBedlanfliciechRdp Vadi kéep Mbdifiviont &E6tiag property withhn dlapsseat
reversi ble recordi ng nenber according to claim 20, erein the information
menor i ziimg gftertinaagk formatérewstiolud cianplreya dglging epermyunanddan f@& The
heat reversible _recording nmenber according to claim20, wherein__the heat

r ever sithledmagedhatt ig eneatipat ingstering prepenty.clant st Fisily liso aaddhe dikeof a

after being left at rest at a high temperature for a long time. The present

10 invention also provides a heat reversible recording member which uses
the. above heat reversible recording medium, and which is preferable as various
labels, cards and the like, including preferable‘heat reversible recording label,
disk, disk cartridge, tape cassette and the like. The present invention also
provides an image processor and an image processing method which have a

15  high processing speed and is capable of forming an image excellent in contrast,

visibility and the like.
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10 card, a disk, a disk cartridge and a tape cassette. 23. An inmage
processor, conprising: at |least one of an imge formng unit fi.gu to
forman i mage on a heat reversible 15 recording medi um by hegf?ﬁg%t

heat reversible recording nmedium and an inmage deleting unit configured to
delete the inmage forned on the heat reversible recording nmedium by
heating the heat reversible recording nedium wherein the heat reversible
recordi ng medi um conprises: 20 a heat sensitive |ayer which conprises a
resin and an organic |ow nol ecul gff gpyRound, and has a transparency which
is reversibly variable depending on a tenperature, wherein the heat
sensitive layer has a glass transition tenperature change of -10Cto 5C,

and a transpar eadeat RVERiE e rdingtediim306mprisiigr e. 25 24. The i mage
processor accordi nalgt to claim 23, wherein the i,magg formng, unit is a
thermal head. 2&hcatsensitiyglaysF HhedsempEes AdPHiB o6 aBIOARFRIO W wher ei n t he

| mge del e%id?%glé%o&ﬂﬂohnh?mﬂf‘ﬁasojtrﬁlsbﬁ&%hﬁ%gvh@ﬁﬁﬂ BB fARHIC heater. 153

01 DEC 200 An I'mage’ processi ng net conprising: at |east one of
f orm ng andepagingon atdmepératew.er si bl e recordi ng medi um by heating

wherein the heat sensitive layer has a glass transition temperature change of

-10°C to 5°C, and a transparency temperature width of 30°C or more.

2. A heat reversible recording medium comprising:
a heat sensitive layer which comprises a resin and an organic low molecular
compound, and has a transparency which is reversibly variable depending on a

temperature,

wherein
the resin comprises an acrylic polyol resin, and

the heat sensitive layer has a glass transition temperature change of —10°C
to 5°C.

3. A heat reversible recording medium, according to claim 1,
wherein
the resin comprises an acrylic resin, and

the heat sensitive layer has a transparency temperature width of 40°C or
more.

4. The heat reversible recording medium according to claim I, wherein the
organic low molecular compound comprises a compound which does not contain

carboxyl group at its terminal end.
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5 the heat reversible recording nedium and deleting the inmage fornmed on
the,heat reversible recording nedium by heating the heat" reveJS|bIe
recordi ng medi um wherein the heat reversible recording nedlun1%6ﬁbﬁ

heat sensitive |ayer which conprises a resin and an organic 10 | ow

nol ecul ar conpound, and has a transparency which is reversibly variable
dependi ng on a tenperature, wherein the heat sensitive |ayer has a gl ass
transition tenperature change of -10C to 5C, and a transparency
tenperature width of 30C or nore. 15 27. The image processi ng net hod
according to claim 26, wherein the forimng of the inage is carried out with
a thermal head. 28. The inmage processing nethod according to claim 26,
wherein the deleting of the image is carried out with one of a thernal
head and a ceramc 20 heater. 29. The inmage processing nethod according to
cl ai®m 26, wherein the image is deleted with a thermal head while anot her
image is fornmed. 154

5. The heat reversible recording medium according to claim 1, wherein a

glass transition temperature of the heat sensitive layer is 30 to 70°C.

10 6. The heat reversible recording medium according to claim 1, wherein the

resin comprises an acrylic resin.

7. The heat reversible recording medium according to claim 1, wherein the

resin comprises an acrylic polyol resin.

15
8. The heat reversible recording medium according to claim 1, wherein the
resin comprises an acrylic polyol resin which is cross-linked by an isocyanate
compound.

20 9. The heat reversible recording medium according to claim 8, wherein an

addition of the isocyanate compound is 1 mass part to 50 mass part relative to

100 mass part of the acrylic polyol resin.

10. The heat reversible recording medium according to any one of claim 2
25 and claim 4, wherein the acrylic polyol resin has a glass transitioﬁ temperature
Tg in a range of 30°C to 60°C obtained by the following expression:
1/Tg =% (Wi/Tgd)
wherein Wi denotes a mass ratio of a monomer i, Tgi denotes a glass
transition temperature (X) of a homopolymer of the monomer i.

30
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11. The heat reversible recording medium according to any one of claim 2
and claim 4, wherein a hydroxyl value of the acrylic polyol resin is 20 mgKOH/g
to 130 mgKOH/g.

12. The heat reversible recording medium according to any one of claim 2

and claim 4, wherein the acrylic polyol resin has a refractive index of 1.45 to

1.60.

13. The heat reversible recording medium according to any one of claim 2
and claim 4, wherein the acrylic polyol resin has a weight average molecular

weight of 20,000 to 100,000.

14. The heat reversible recording medium according to claim 1, wherein the

organic low molecular compound is a carboxyl group non-containing-compound.

15. The heat reversible recording medium according to claim 14, wherein
the carboxyl group non-containing-compound is selected from the group
consisting of a fatty acid ester, a dibasic acid ester and a polyvalent alcohol

di-fatty acid ester.

16. The heat reversible recording medium according to claim 1, wherein a
deleting energy width for deleting an image soon after the image is formed is
20% to 80%, which is obtained by the following equation:
deleting energy width (%) = [(Es - ED/Ed X 100
wherein E; denotes a lower limit (mj/dot) of a deleting energy, Eg
denotes an upper limit (mj/dot) of the deleting energy, and E. denotes a center

value of the deleting energy which is expressed by (E1+E2)/2 (mj/dot).

17. The heat reversible recording medium according to claim 1,
wherein
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a deletiﬁg energy width for deleting an image with an elapsed time
after the image is formed is 20% to 80%, which is obtained by the following
equation:

deleting energy width (%) = [(Ez - E/EJ] X 100

wherein E; denotes a lower limit (mj/dot) of a deleting energy, Eg
denotes an upper limit (mj/dot) of the deleting energy, and E. denotes a center
value of the deleting energy which is expressed by (E1+E2)/2 (mj/dot), and

a deleting energy width change ratio with elapsed time is 12% or less.

18. The heat reversible recording medium according to claim 1, wherein the

heat reversible recording medium comprises a supporfer.

19. A heat reversible recording label, comprising’

a heat reversible recording medium having a first face which is formed
with an image and a second face opposite to the“ft;rst face; and

one of an adhesive layer and a viscosity layer on the second face of the
heat reversible recording medium,

wherein the heat reversible recording medium comprises:

a heat sensitive layer which comprises a resin and an organic
low molecular compound, and has a transparency which is reversibly variable
depending on a temperature,

wherein the heat sensitive layer has a glass transition temperature

change of -10°C to 5°C, and a transparency temperature width of 30°C or more.

20. A heat reversible recording member, comprising:

an information memorizing part; and N

a reversible displaying part which comprises a heat reversible recording
medium which comprises:

a heat sensitive layer which comprises a resin and an organic

low molecular compound, and has a transparency which is reversibly variable
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depending on a temperature,

wherein the heat sensitive layer has a glass transition temperature
change of -10°C to 5°C, and a transparency temperature width of 30°C or more.
21. The heat reversible recording member according to claim 20, wherein

the information memorizing part and the reversible displaying part are united.

22. The heat reversible recording member according to claim 20, wherein
the heat reversible recording member is selected from the group consisting of a

card, a disk, a disk cartridge and a tape cassette.

23. An image processor, comprising:

at least one of:

an image forming unit configured to form an image on a heat reversible
recording medium, by heating the heat reversible recording medium; and

an image deleting unit configured to delete the image formed on the
heat reversible recording medium, by heating the heat reversible recording
medium,

wherein the heat reversible recording medium comprises:

a heat sensitive layer which comprises a resin and an organic
low molecular compound, and has a transparency which is reversibly variable
depending on a temperature,

wherein the heat sensitive layer has a glass transition temperature

change of -10°C to 5°C, and a transparency temperature width of 30°C or more.

24. The image processor according to claim 23, wherein the image forming

unit is a thermal head.

25. The image processor according to claim 23, wherein the image deleting
unit is one of a thermal head and a ceramie heater.
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26. An image processing method, comprising*

at least one of:

forming an image on a heat reversible recording medium, by heating
the heat reversible recording medium; and

deleting the image formed on the heat reversible recording medium, by
heating the heat reversible recording medium,

wherein the heat reversible recording medium comprises:

a heat sensitive layer which comprises a resin and an organic
low molecular compound, and has a transparency which is revéi:sibly variable
depending on a temperature,

wherein the heat sensitive layer has a glass transition temperature

change of -10°C to 5°C, and a transparency temperature width of 30°C or more.

27. The image processing method according to claim 26, wherein the

forming of the image is carried out with a thermal head.

28. The image processing method according to claim 26, wherein the
deleting of the image is carried out with one of a thermal head and a ceramic

— P

heater.

29. The image processing method according to claim 26, wherein the image

is deleted with a thermal head while another image is formed.
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