DESCRI PTI ON HEAT REVERSI| BLE RECORDI NG MEDI UM HEAT REVERSI BLE RECORDI NG
LABEL, HEAT REVERSI BLE RECORDI NG MEMBER, | MAGE PROCESSOR AND | MAGE
PROCESSI NG METHOD TECHNI CAL FI ELD The present invention relates to a heat
reversibl e recording medium which is preferable for such an application as
rewitable point card and the 10 like, and is capable of rapidly carrying
out formng and deleting an i E ?ﬁﬁﬁﬁﬁ excellent visibility. Mreover,
the preset invention relates t SGRIE ﬁﬂ@ersible recordi ng | abel, a heat
reversibl e recording menber, an image processor and an inege processing
met hod using the above heat reversible recording medium 15 BACKGROUND ART
A heat reversible recording nediumhas a heat sensitive |ayer having a

transparency which is reversibly variabhl ngi re.

Mor eover E&EVE&%@%B@@E&I@#@@@@ﬁm mg{h%ﬁWm ng and 20
del eting of an image at an arbitrary timng with ease. Wth the above,
recently tfpctRebINEYEABHI, SHEAGORGVERSEBLERECORDINGYMEMBHERg nore and

1 nore prevalent as a rewitable point card and the like. In the present,

from the viewdoint of smaller size and | owe di ng

appabat us,  dBMAGERHOCHSIGR AR IN AL g’?ﬁﬁ‘éﬁ%&%}\@%ﬁgﬁ?um is so
desired that the heat reversible recording nmedi umdoes not need a specific
i mge del eting

TECHNICAL FIELD
Th_e present invention relates toa heat reversible recording medium
which is preferable for such an application as rewritable point card and the
10 like, and is capable of rapidly carrying out forming and deleting an image
having an excellent visibility. Moreover, the preset 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
BACKGROUND ART
A heat reversible recording medium has a heat sensitive layer having
a transparency which is reversibly variable depending on temperature.
Moreover, the heat reversible recording medium can carry out forming and
20 deleting of an image at an arbitrary timing with ease. With the above,

recently the heat reversible recording medium is rapidly becoming more and




5 unit, is capable of form ng and deleting the inmage only with a thernal
head and is capable of overwiting. Conventionally known as the heat
reversi ble recording nedium include, for exanple, the one having organic

| ow nol ecul ar conpound such as higher fatty acid and the |ike dispersed in
a resin such as vinyl 10 chloride-vinyl acetate copolyner (refer to

Japanese -Pat ent | ication id- 55 I e above
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wi dth showi ng transparency (light transm ssion) (as the case may be,

her ei naftherviewbeintaed sniallarsizd naddpaeenest dfenreeredingappiagatits, i s as narrow
as from2C to 4C, 15 '"making it uneasy to control tenperature when form ng

the image by usin he transpar.enc | j.ght . 1 SS| hteni ng
pr opert ﬁ%&i@ﬁ?ﬁ@%fp%g%‘ﬁ%eﬁwﬁ@hy%ﬁrdﬁs r%%‘ﬁ%ﬁ T‘I&—(g)ors H?%%e(gg%%@l%r oblem a
proposal (refer to JP-A No. 2-1363 and JP-A No. 3-2089) is nade that uses,
as the ahameevergblei @cbulingohedinhadoeonpbned] azpeeificinmgefddlegher fatty
acid and aliphatic 20 dicarboxylic acid, to thereby expand the transparency

tenperature width to bout 20G, ,del.eting.the i . i par ency) .
In tRe d elsfaé’ra@ifb Ormjpg AL %ﬁlﬂgéggémﬁgfeé’{@‘g %ﬁéﬁ\%ﬁﬁ? %gf”‘;r%g%&( causi ng
transparency) by heating with a heat roller, a heat plate and the |like for

a conparahd ¥etapdeef ovéreritihg. t hi s case, however, use of the thermal head
for heating for a mnimumtinme of several mlli seconds may enlarge a

| ayer. t her ebyCarvatalBoeR g K etrarorr o era e AR HESy Sannot be
sufficiently heated,
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 image by using
the transparency (light transmission) or whitening property (shading
property), which is a problem. For the above problem, a proposal (vefer 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 image (causing transparency). In the above




failing to sufficiently delete the inmage, which is a problem Another heat
reversible recording nediumis proposed that is capable of sufficiently
del eting the i nage even when using the thermal head 10 for an overwite
recording. For exanple, in a heat reversible recording nmedium (refer to
JP-A No. 11-115319), thio ether and aliphatic dibasic acid are contained
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is heated for a long tinme. is expanded. In this proposal, is however, the
m ni mumwesirigheith abeat relbrea deatiplate set trllikeifoha chmparavely longad cannot
sufficiently delete the inage. Mdreover, in this proposal, storing the
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making it difficult to delete the inage, failing to 20 obtain sufficient
del et i ngnfiriapehttymand seoatal asilli satvrods mayaerpargs ® bempbiateoeer proposed
i nclude a nmethod of containing aliphatic thio 3 ether as an organic | ow

I | af. d fer.to JP-A No. 007 71623) .-.: h f
Cont &i nidisteArghn 1n 5o SRkngesdirlith of e Bhat Riirpd it IR s,
organi ¢ | ow nol ecul ar conpound (refer to JP-A No. 2000-71624). The above

pr oposal fasdsRcloh &shioh hati myosiLfd (tieentdl hehidglammog ba saifficiantdy theated
tenperature than a crystallization tenperature of the organic | ow nol ecul ar

ever al TFRE FSSLEHISIOEARISES bt FROEErY PIPTSISH BIPHAR T esi n, Tai 11 ng fo
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 caﬁnot 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




sufficiently delete the image. Mreover, in the above proposals, storing
the imge for a long tine at a tenperature higher than roomtenperature
with 10 an elapsed tinme after the inage formati on nmay change the del eting
~energy, meking it difficult to delete the inmage, failing to obtain
sufficient deleting property and contrast, which is a problem On the

ot her han a_ net hod of; cont ai ni I 0 C - ound,

~ hi gher feﬁﬂ?ﬂlaﬁlgfld)rﬁ‘i}alrcal??w eogérﬁzgﬂ%lg?op ?ﬁ‘é@éﬁigﬁﬁ@{%@?bgggﬁj i7c1%%§P aci d
(refer to JP-A No. 7-101157), and a nethod of containing, as organic |ow
mol ecul amdampethod oficahtainard Highter dattyaecid astey ansi alipkatée ddhagisaddoi d

skel eton (refer to JP-A No. 8-282131). In the above proposals, however, the
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20 head for heating for a mininumtinme of several mlli seconds cannot
suf fi ci eTlid ybhod ptepokshls useem eesivtirsanng spfficientiy haghareglpes psgwitdon st or i ng
the 4 inmage for a long tine at a tenperature higher than roomtenperature

with_an el apsed tine after the i e far i ting
ener 5y YORHRTAGLI A £ chnte Ll o R g6, BRTci
sufficient deleting property and contrast, which is a problem 5 Moreover,
di sposi n@ngpditheBherebyshating elitlethethdraydrhen for sumiaiceumdfine dfeat
sensitive layer is proposed (refer to JP-ANo. 2001-30633). In this

Ther of ordeveraiobiiyt sacfBar Favmt s vy e RO R B8 Maum ti e of as
several mlli '
. sufficiently delete the image. Moreover, in the above proposals, storing the
- 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, use of the thermal

20  head for heating for a minimum time of several milli seconds cannot

sufficiently delete the image. Moreover, in the above proposals, storing the




seconds cannot sufficiently heat the base section of the heat reversible 10
recordi ng nmedium specifically, a side not contacting the thermal head,
failing to sufficiently carry out form ng and del eting of the inage.
Moreover, in this proposal, storing the inage for a long tine at a
tenperature higher than roomtenperature with an elapsed tinme after the
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contrast, which is a problem Mreover, a nmethod of mxing a specific
cr oss- | iagtkélagsed sinne aftef ¢he imagd Forindion 8ndp disnganthe) delatikg er®rgp7183), and
a nethod of containing a heat sensitive polyner (refer to JP-ANo.

10- 100547), are. pr.ppbosed. ,l,n t he above r Opps et hads the i mage's
del et ngupkepe AR uany Dk BRRES OHREET PtelE 3Rt DR T or T
mnimumtinme of several mlli seconds with a thermal head having fast

i mage- f giropetyraidcaanast witithinagubbletnent 5 del eting property and
contrast. Mreover, in the above proposals, storing the image for a long

time at ate rature hi gher than roomtenper ature ith an_el apsed tine
afteP the ima °¥%Wﬁﬁt$%‘%’%§/ ad Hﬁbeéaﬁfg %f?lhﬁwn§W%¥%y9n ?%“?faﬁg to
obtain sufficient deleting property and contrast, which is a 5 problem

For the ¢y BOSEscsiths hiyer ig profeetl (Fefeets JPH& Ned0di 306388 di Imthisee from
t he above problens, use of resin having a glass transition tenperature

3003745)bropetnhevedh T Beal srosee aergesa Ko e Gser Lok e 10
insufficient, and storing the inage at a tenperature higher than room
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. 872416 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 improved 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




tenperature after formng the image may delete the inage, failing to obtain
a sufficient contrast, which is a problem Moreover, decreasing
deterioration of the image's deleting property wth an elapsed tine after
the image formation is proposed by using, as a is cross-linking agent, a
m xture of chain isocyanate corrpound and cycl i c isocyanate conpound (refer

to JP-A 2000- 198274 n th ting
propertggje\l\?tll%gpﬁ%peé'% i‘gcf’o OFe?YleD eab? of d“fz;ggfsr g’toqﬁllpgoved by a
stati-c deleting nethod with a hot st anp and the like. Use of the thernal

head f orthBgatdgedot arloag wime avm temperatuselighal tRén mooini tesgmomtisrecannot
i rrprove the i mage' s deI eting property, failing to sufficiently delete the

i mge, L eover, ecreasing, the gla ransition
t enper at‘)iﬁ]rt ad’yglﬁpéﬁ% nheF S%ngﬁ?gpaﬁgpﬁ?y g]aﬁ}%%%%er aélgélln%ni naresin
base material at a coagul ation point 300C or less is proposed (refer to

JP- A No.er2989-faA662tasistaid Buffidiont 280EinkR9p6)ty. arldicdriteasth sukechioposal ,
however, the | ow nol ecul ar 5 wei ght polyester resin nay nove after f or ni ng
of the |rra%§%gnd thereby the inmage may be deleted, failing to obtain
suf f Pci &P trast, noreover, the |ow nolecul ar vei ght pol yester resin
may be deposited, which are problens. In sum such a heat reversible

recordi ng medipgp it Epobe of belaah B a dkht vetdigiblb ee@bdirg hediumeires si bl e
recordi ng msdl umare yet to be prow ded 10 as can sufficiently delete the

i mage even the i is he ththe her ma Qr _a mninmm
time of Zewel akfﬁ‘ﬂell?rngg“d%‘f’rdés,e é"ﬁSWe PVIOR ﬁ Gl éraféﬁlﬁﬁggﬂamtﬂ A YE er t he
i mge formation, a sufficient deleting property and a
lower than that of a resin base material is proposed (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.




sufficient contrast w thout changing the del eting energy, and can formthe
i mage excellent in storing property, visibility and the like. 15 It is an
obj ect of the present invention to solve the conventional problens and
acconplish the follow ng object. Specifically, it is an object of the
present invention to provide a heat reversible recording nmediumthat has a

hi gh ' d, fficiently delete the | th
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20 seconds, can keep, with the elapsed tine after the inmage formation, a
suf fi ci dpiv Meleeulaowpichieolyestét feith it hargimbasdhmadetial ahg energy, and can
7 formthe inmage excellent in storing property, contrast, visibility and

the like after being |eft gt rest for | @ng, t m i enper at ure.
tois argeRulatignpeRt HFC eﬁwoﬁﬂsgﬁ&‘%ﬁ?‘tgﬁbﬁl&?ﬁ@b%ﬁég@ eversibl e
recording | abel which uses the above heat reversible recording nmedi um and

i's pref ey Noag062-128956)s. | Bb8isaboar propssaihhdseant thhdowikelechiari s still
anot her object of the present invention to provide a heat reversible
recordi ng | rrbeﬁ whi ch uses the ahove. heat rg ersible rg%ﬁrdi ng,,redi um
and Ps p‘W%’g‘tté’S Nesier khsiy may move aliqrdopgane pLthe maseapd tAREPHINES | e, |11

is still another object of the present invention to provide an inage 10

pr ocess Gim Amal Be@eletddl, daLi facobraih eaffihércons agthmorbons, tiealow
reversi ble recordi ng nmedium have a high processing speed and are capabl e
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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 a
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




15 The heat reversible recording nediumof the present invention conprises
at | east a heat sensitive |layer which conprises a resin and an organic |ow
nol ecul ar conpound, and has a transparency which is reversibly variable
depending on tenperature. The heat reversible recording nedium according
toits first enbodi nent has a glass transition tenperature change 20 in the
heat se iti C to 50C _an atr LHEenc ture

wi dth of ?3’50 e&}neilﬁer%:celllﬁgg%giior}réglgxfogegfye cpRirgs |Vr!i§%llet |€¥u1}r(1i lgtg%)gl% ing to 8
"its second enbodi nent has the above resin conprising an acrylic polyol
resin, st bdiaghehtatyesstdrianlgaysie dtayhigh tergpassute.ansiis aaothamper at ure
change of -10C to 5C. The heat reversible recording nediumaccording to

he hontoRiedaaPe ey RO A SOV et ber Lirey b DR 4T Pel h-of a0C.

or nore. The heat reversible recording nmediumaccording to its fourth

enbodi meghichh@sestthe Hoeedheat sbversivipresirdin@mealiog and popyaedbraldsias, and t he
~heat sensitive |ayer having transparency terrperature vvi dth of 30C or nore.

Wth the above heat reversible lng u ed to 10 a
sof t eni n‘bart“&‘ﬁ)]é%&fﬁaW@rm)cafﬁi%?ﬁg%ﬁﬁﬂ §/tr{u 8°t (ﬁzﬁ"&tl ng an air
gap fornmed in an interface between the reS| n and the above organi c | ow

ol ecul agregeAPRURGtionERUbiovIdE 4 hedeketdrotblefrecurdinmarniirchhivhsudesr ned by
the air gap present in the interface between t he above resi n and the

organic | ow nolecular c ound.,.\Wen he sen I r 4§ cooled to
| ess 15 ft}’r?a%q{"t‘ﬁ‘?é‘%df\‘?ge?% eri"ego@d?gé‘ﬁ? b‘n}’ *Sdfli? 5‘? ﬁ%l%e dl‘%‘[ erface
bet ween t he
cartridge, tape cassette and the like.
Tt 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 depehding on temperature. The heat reversible recording medium
| according to its first embodiment has a glass transition temperature change
20 in 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




resin and the organic | ow nol ecul ar conpound may be kept free fromthe air
gap and the heat sensitive |layer may be kept in a transparent state,
thereby deleting the inmage. On the other hand, when the heat sensitive

| ayer is not cooled but still heated to the organic | ow nol ecul ar
conpound's nelting point 20 (Tm or nore, the organic |ow nol ecul ar

d.in th _heat ed . "
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conpounds nelting point (Tm, noreover, cooled to |less than the resins
sof t eni gwd greled -t demeitfis)ayet haviig aglpssnapnbiion températutrichangd ed part,
formed in the interface between the resin and the organic | ow nol ecul ar

conmpound, .gausi.pg t ite state, thus.form th ] /hh the heat
Cover o 1a%C KR PG | ABeial e RtRih kiR e R PP Peox i Ee sliel”, |
fourth enbodi ment, at |least two selected fromthe glass transition

t enper atambodibaiigehad the dboxespsirecayptieingeaanorydiovedin samtthe hesti n t ype
neet the above description. As a result, the inage formng to the 10 i nage

deleting is. acc | ished for a short tine, even b A JRAINE L (several
w11 B odenRty PRBL AN ER trtiratohe ferm e it 0t AT Mo coe” ! he
i mge, sufficient deleting property can be kept wth the el apsed tine

af t er thphd HegErdversibld ssvoddiect medhahangedlidg tetisnfgueticempodanenteven hi gh

tenperature rest for a long time can formthe image excellent in storing 15
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layer having transparency temperature width of 30°C or more.
With the above heat reversible recording 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




of an adhesive layer and a viscosity agent |ayer, on a face opposite to a
face which is formed wth the inage of the heat reversible recording

medi um of the present invention. Wth the heat reversible recording |abel,
heating the 20 heat reversible recording medium s part by using the thernal
head for a mnimumtine of several mlli seconds can sufficiently delete

the i mag and 10 the.del eti ng, ener not..chan Lth the el apsed tine
f ter | nEhahe SRR O sRoteF S PRt E e iRl Ee BRAR (il mdRaRer oy
Moreover, an image that is excellent in storing property, contrast,

vi si bi | i tyoladdo ldm thiakethearshes séfosnming teugrerahear (Tkk thealr gay ensi be,e
recordi ng nmediunm s part of the heat 5 reversible recording |abel is left at
hi gh tenperature for e} time. Lp .additiqn, havi one of.the adhesive
Mager - andthe thits edUpd pah datPBn he iffsthie doomae B sPUS B g | ape

of the present invention can be applied to various applications such as a
t hi.ck baseggiatllew molepaburfdompaith causingr thefwhiteisbgtea thag fremiag the
stripe-nmounted vinyl chloride card and the |like to which 10 direct
appligatlon of the heat sensitive layer is difficult. The heat reversible
recordi ng™fefiber of the present invention has an information menorizing
part and a reversible displaying part, with the reversible displaying part

bei'ng the heat Witk ¢hs ihehe réwvgeilde Rgeordihgimediuinheccoptiageantthefirenit i on. Wth
the heat reversible recording nenber, in the 15 reversible displaying part,

case. v ERMERCEhe0 fBadrHgn e uimet ulcarh e SeReHh i FHeE8F scver a
mlli seconds with the thermal head can sufficiently delete the inage, and
the del ettingsigibAtgmpsRNtIeicheRgsgthadrahsparency 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




- desired

the elapsed tine after the inmage formation, thus keeping sufficient

del eting 20 property. Moyreover in this case, even a long tine | eaving at
high tenperature can formthe image that is excellent in storing property,
11 contrast, visibility and the like. On the other hand, in the information
recording part, a recording method according to types of card, disk, disk

car {11 dogyo §ARR.6353FH 8 ANMot NIk Giahe B6ALLA AR d6LELS: Bhages of

ormation as ¢ ter ion, 1mage in tion,
music 5 i nforrratl on, screen inmage i nforrratl on and the like. The inmage

pr ocessofornfatidg thne keapinignmadficient debeting peepeaty.| ddstreaves, amimagei mage
formng unit and an i mage deleting unit, where the image formng unit
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the i mage processor, the above inage deleting unit nmay heat the heat
rever si bfoznreglcenreni wbemﬂ:lb leabfre véreilge esenrding werdtiiiors pa¥ief thhécadat
sensitive | ayer of the heat reversible recording nediumis heated to the
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15 forned in the interface between the resin and the organic | ow nol ecul ar
conpoundaddgion, hasing oné bEtharadkedioe becriand the: eiscogigpagemslayer,ithet he
interface between the above resin and the above or gani c | ow nol ecul ar
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interface between the above resin and the above organic | ow nol ecul ar
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 recording 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 the image that is excellent in storing property,

11




conpound may be kept free fromthe air gap, and the heat sensitive |ayer 12
may be in a transparent state, thus deleting the image. On the other hand,
the above imge formng unit may heat the heat reversible recording nmedium
of the present invention. The heat sensitive |ayer of the heat reversible
recordi ng nmedium may be heated to the above 5 resin's softening tenperature

Ts) er, t t h b e I I
Compound T PRI R (op £o8 ORie bR T e BRAPER  oy ot

t he organic | ow nol ecul ar conpound may be nelted. Thereafter, the heat
sensi t i viechbpdiaE pmy, deedmedimgimicthddascorfian tdiypebof eardrdiskidiskow nol ecul ar
conpound's nelting point (Tm, noreover, cooled to 10 | ess than the above

resin's softening tenperatur TS)H. Wth this, iin;the. thu ol ed part,
the air GH ﬂﬁﬁ% Ot ?Fetge ?Hﬁtt&?@ﬂ]?ﬁ%arnf ﬁeccgr‘%@f\%d;er]ieﬁet%ec%sn?s)fvcge%%rlé% n and the
above organi c | ow nol ecul ar conpound, thereby causing the white state, and
f or mi ng idfermateR suthas ddgacter énfssiatiprysidagd infortiwiqr, enesic i nventi on
carries out at 15 least one of the image form ng and the i mage del eti ng by

heating the heglt reversibl e .rfcoraro?llogg rrg%uimk(éf the present invention. In
t he iagBOPPBHEEsFHECHETREE M HEGT 2APRVBF St e recordi ng medi um of the
present invention is heated. When the heat sensitive |ayer of the heat
reversi bl e reTRhs inage PReddsadE 6f firapedehbinvemtibosanprsénaisleast brai ng
tenperature (Ts) 20 or nore, the above resin nmay be softened in the heat
sensitive, | ayer h | etin h ir whi ch for inth
i nt er f acef %%(m@gﬁtf?qﬁiqgggpﬁtalﬂgﬂa}l u%agle de?&?ng ulngt, w‘ﬁ%sre tﬁe rlrl%%gle the
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




13 the organic | ow nol ecul ar conpound. As a result, the inmage fornmed by the
air gap present in the interface between the above resin and the above
organic | ow nol ecul ar conmpound may be deleted. Then, in this state, the
heat sensitive |ayer may be cooled to |l ess than the above resin's softening
5 tenperature (Ts), the interface between the above resin and the above

organi ¢ | ow.1ol ecul ar 0, omthe air gap, and the
“heat sendrtilve™ %g%%nsﬁég%eé@ﬂe’%sﬁé%%%F’lfé(%l?ﬁg%édte, t hus deleting the

image. On the other hand, the heat reversible recording nmediumof the
present Onrtherntthenhanyl, the deateciandge foushingmrek eyt hedtahethemtheat sensitive
| ayer of :L O the heat reversible recording nediumis heated to the above

er of :L 0 _ | _
or gan  TORr R EeetFREaBhili b 2he et e RS oy o FEAL S0 bL", e i

the thus heated part, the organic | ow nol ecul ar conmpound may be nelted.
Ther eaf t lyer bfichdhaht sorssibile sedoagimy medite mapbedented ésthe Above he above
15 organi ¢ | ow nol ecul ar conpound's nelting point (Tm, noreover, cooled to

| ess than the ahove resin's. sof ing tenmperature, (TIs)., Vth,this, in the
thus ScooTesih papRen e EpRerBut LS pR BRI BT nb (it ekt on " he
above resin and the above organic | ow nol ecul ar conpound, thereby causing
t he whi t ergindé bow andedudancmgpbhedsmeking2foiRR(TR) DERHRICPT VIith ORisT HE

DRAWNGS 14 FIG 1 is a graph showing an exanple of a tenperature relative

to a 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
organic low molecular compound’s melting point (T'm), 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 image 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

13




transparency change of a heat reversible recording nmedi umof the present
invention. FIG 2 is a graph show ng another exanple of the tenperature 5
relative to the transparency change of the heat reversible recordi ng medi um
of the present invention. FIG 3 is a graph show ng an exanple of an
applied energy and a deleting energy wwdth relative to a reflection

density Qf the heat reversible recordi | : p.aventi on.
10 FIG .tj“ﬁ e g’%“‘s‘ﬁ%‘iﬂi%c%nnlp(e)ﬁﬁﬁ'al ég%r{ﬁ%%%%%%m%@géﬁlﬁ%%% ﬁg’ t'%}% a DSC
measurenent. FIG 5 is a schematic showi ng an exanple of a state where a

heat  r exergaipbhresencin theintbrhet betwedrethpr abeve rasov entlithe abovatt ached to a
disk cartridge of an MD. 15 FIG 6 is a schematic showi ng an exanple of a

state where the heat ..reversihle receordi l,ab f. e i nvention
i's attac‘FF&ﬁmll%Fan ElegHlar ﬁ?%?o‘fnﬁén%y @8??3?%‘?% gﬁ%@s%@%ﬁ E%(E%%tses ﬁ%%vi ng an
exanpl e of a state where the heat reversible recording | abel of the present

i nvent i oheatssaaisitiehbgertmaybe epbliedab lesd tramtheoabovecmsii'ngoftrexingm (CD- RW .
20 FIG 8 is a schematic showi ng an exanple of a state where the heat

i deo 15voreRgaRhie el mfrnte BeBEaNHe P o e et "sens i ve
| ayer and a
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 1mage.
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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protective | ayer disposed on a supporter. FIG 9B is a schematic of a film
with a reflecting |ayer, the heat 5 sensitive |layer and the protective
|'ayer di sposed on the supporter. FIG 9Cis a schematic of a filmwth the
reflecting layer, the heat sensitive |ayer and the protective |ayer

di sposed on the supporter, and a nagnetic heat sensitive |ayer disposed on

t he supporter'’ ckface. .Fl 10A is.a. s i C j de of an
exanple of th IS%ETaCP}} ?:@G%Wlsl}go?% “rett ﬁgﬁggtt?r’%é’%%&&? li‘!t’e%a:c(f‘[?)ertzcl'szgnt
invention, which nediumis machined in a formof a card. FIG 10Bis a ‘
schenat i fvanfparchag chaage of athvatsehersilile cecordEhGSmedinm oftihE piedni s a :
schemati c of anot her exanple of the heat reversible recording nmedi um of
the present i.nvention, which mediumis nmachined into 1-5 a formof a card.
FIG 11B%E"H%8chematic showing an | C chip enbedded in a dent part for the
ICchipinFIG 11A . FIG 12A is a structural block diagram show ng an
i ntegrated ci rEi(t2 is 2@riplGshdRhg anathee aaaiple of hheviemgpeardRak cont ai ning a
plurality of nenory zones. 16 FIG 13A is a schematic of an inmage

ceram c ,heater. to lLeting.an i mge

Pead orTolBhiE iy R nRgEendy iR b8 heelnerarr e drtonge M¥ifuipre o
an i mage processor of
~of the present invention.

FIG. 3 is a graph showing an example of an applied energy 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. |

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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the present invention. 5 FIG 14 is a graph showing a tenperature relative
to a transparency change, according to an exanple 1. FIG 15 is a graph
showi ng a tenperature relative to a transparency change, according to an
exanple 2. FIG 16 is a graph showing a tenperature relative to a
transparency 10 change, according to an exanple 3. FIG 17 is a graph
showi ng a t erature relative to a transparency change, according to an
exanpl e.cﬁl.s’s‘%lrg% 18 is a graph showing a tenperature relative to a
transparency change, according to an exanple 5. 15 FIG 19 is a graph
showi ng a t enfRICAtIA B 4 etladm e bbadilhr siidtpaheat genghiandayermandadi ng to an
exanple 6. FIG 20 is a graph showing a tenperature relative to a
transparen . change,..according to an exanple 7. FIG 21 is a graph show ng
a terrperl%ﬁoﬁ‘%/‘gw gaggr%sqo e(iofl@gﬁwg?ﬁ:y 20 change, according to a
conparative exanple 1. FIG 22 is a graph showing a tenperature relative to
a transpar enc\FIY. 9R haageheraatioodiafilnt erith aowflactang Vayeextnpheat2. FIG 23 is
a graph showi ng a tenperature relative to a transparency change, according

) By oasttive gt gnuhe provectve fhye? dfipdseR Bn i YubBoftel:omPer At Ur e
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.
FIG. 10A is a schematic of a surface side of an example of the heat
10 reversible recording medium of the present invention, which medium is
.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 zZones.
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5 change, according to a conparative exanple 4. FIG 25 is a graph show ng
a tenperature relative to a transparency change, according to a
conparative exanple 5. FIG 26 is a graph showing a tenperature relative to
a transparency change, according to a conparative exanple 6. 10 FIG 27 is
a graph showng a reflection density relative to a tenperature, according

to an exanple . . Fl 28 i.s raph show n arefletlon density relative
to a tenperatﬁﬁr%,lggt’éo?r WW?@CQPEBmtﬁ\%QS@?]&%? gdpg %Icgaxgéz is a graph
showing a reflection density relative to a 15 tenperature, according to a

conpar athaigeffaddletidg anl fma@Dahé axhgrmph hehdvibn hraningfthedivisgie. densi ty
relative to a tenperature, accordi ng to a corrparative exanple 3. FIG 31

is a graph shaquy refl ctlo nSLt rel ati oa erat ure
hocor ding to kil is sdtemah FEOT IS h pdnpls of SndmasEHOGTRSNE 76 o
reflection density relatlvetoa tenperature, according to a conparative

exanpl e the gi@sedd faved8ions a graph showing a reflection density relative to
a .tenperature, according to a conparative exanple 6. BEST MODE FOR

CARRYI NG QUT T, | NVENTI ON reversi ble recprdin 5 The heat
Coversi bl o 1 e cBIGH TyiavbarARh SROFIS fISRBREITHG SRALY 1 A transphroncy

change, according to an example 1.
FIG. 15 is a graph showing a temperature relative to a transparency
change, according to an example 2.
FIG. 16 is a graph showing a temperature relative to a transparency
10 change, according to an example 3.
FIG. 17 is a graph showing a temperature relative to a transparency
change, according to an example 4.
FIG. 18 is a graph showing a temperature relative to a transparency
change, according to an example 5.
15 FIG. 19 is a graph showing a temperature relative to a transparency
change, according to an example 6.
FIG. 20 is a graph showing a temperature relative to a transparency
change, according to an example 7.
FIG. 21 is a graph showing a temperature relative to a transparency
20 change, according to a comparative example 1.

FIG. 22 is a graph showing a temperature relative to a transparency
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conprises at l'east a heat sensitive |ayer which conprises a resin and an
organi ¢ | ow nol ecul ar conpound, noreover, other conponent properly

sel ect ed when necessary, and has a transparency which is reversibly

vari abl e depending on tenperature. The heat reversible recordi ng nmedi um of
the 10 present invention is preferred to be any of the followng first

enbodi rre([sﬁ to fourth §€nbodi ment.. Accor di ng to the first enbodi nent, the
heat sen@l3N&e 2FCRrdme, 2 SOmPARative EXAMBIY 6n t enper at ure change of -10C to

5C, and the transparency tenperature width of 30C or nore. According to

t he second enPlG.ENis a gPaplnehebingea temiperaiart achgivantoas tydnispapatgol resin,
and the heat sensitive layer has a glass transition tenperature change of

-10C to {C. Accordi n]g%ﬁo the thj.rd enb%ii nt, the above resin contains an
acryl i c $hANSS, ageRrdietha SPPaLAEYe fFAMEIS 8t has a transparency tenperature
wi dth of 40C or nore. According to the fourth enbodi nent, the above resin

contai ns an acFidii 4 #0a pehplokhowiida tampetirbaalathenti 4 tmdpayeatcyhas a
transparency tenperature w dth of 30C or nore. 19 The heat sensitive |ayer

has a transparency whi ch may reversi bl vary, depending on tenperature,
from3 t¥¢ %F%dé?% %atchwa\mpygeggé{;ge%( hereinafter, as the case may
be, referred to as "opaque state"). The heat 5 reversible recording nedi um

of the presentFi@vemnid Kgriph Bhowandadehpleestian reldti@eto Hyrdttspagenidie
transparency change of the heat sensitive layer. In the heat sensitive

| ayer, a nechani sm changi ng the transparency nmay be inferred, for exanple,
in the fehIRER AGCoRREFO 2 gmarrﬁ@aﬁ|e§?mﬁe%he heat

FIG. 26 is a graph showing a temperature relative to a transparency
change, according to a comparative example 6.
10 FIG. 27 is 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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sensitive | ayer, the above organic | ow nol ecul ar conpound is dispersed in
10 the above resin (as the case may be, referred to as "resin base

material ,” Cimatrix resin”) in a formof a particle. Wen the heat
sensitive layer is in "the transparent state,” an air gap isS not present in
an interface between the above the organic |ow nol ecul ar conpound (which
is dispersed i above ﬁ?l n.in a(hf{l Lm o(fl Partlg % and t he above
resin, and ther 5 4 BrarderiRowing 7 pefleqtionydenii ShElPUYERR A i ve | ayer may
transmt wi thout scattering. As a result, the heat sensitive |ayer becones

"t r anspaje@iferat@de, bcorditeto Aaothparatien ekhmplest - sensitive layer is in "the
white state,” the air gap is present. in the interface between the above

inaformof a faerAMODE I RRABY NG Doy Tk RRERIEE, "he T noi dent
light into the heat sensitive |layer nakes a large refraction and a |arge

scatteri(m{hdtr}eagrginlbqret@eﬁngeﬁMQm)t he air gap and the 20 above organic | ow
nmol ecul ar corrpound and in an interface bet Ween the air gap and the above

resin. As ar t he heat sensi |vela beco "white," that is,
only®a part \M?@i‘ %ter%Bngea F§eog gllgeﬂ gﬁ%gg%ﬁ?é’g%m’%'l?%, " with the
ot her part becom ng "transparent,"” to thereby forma 5 desired image with a
cont r astchgpMesNat RAsAHeat ddsitive lhyanapaciebeniprisbx amekisand ahhe t hus
formed "inmage" herein include a character, a mark, a diagram a picture,
an image, and arbi trar)i conbi nation thereof, and the i ke. reinafter
descri be?F&2®i% H%j) ¢ AUER EOMPINNAGROT LOVREy A1SE CORPORE™ EF%W]’&} of the inmage

‘in the heat reversible recording medium FIG 1 is a
selected when necessary, and has a transparency which is reversibly variable

depending on temperature. The 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 embodiment, 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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graph showing an exanple of a tenperature relative to a transparency
change of the heat sensitive |ayer of the heat reversible recordi ng nedi um
Herein, the graph in FIG 1 uses polyester and the |ike for the above
resin, and the above organic |ow nol ecul ar conpound is higher al cohol,

hi gher 15 fatty acid and the like. Profile of FIG 1 may be deforned by
changing the nmaterial for the above resin, the material for the above
organic |l ow nolecular conpound, and the like. In FIG 1, the heat
sensitive | ayer containing the above resin and the 20 organic |ow

mol ecul ar conpPPh@Uebhtlbemsitise daydt lidiea teaisphremyy Whichmay mhietsiblyst at e
(opaque), for exanple, at a nornmal tenperature of "To" or |ess. The 21

heat sensitive |ayer heated fromthe tenperature "Tj" nma adual | y becone
{1 ans par BR; ASREGING PT) IR RRFALETe: TR arapaFon stateio Mg Siafe  dre i 1
"transparent” state. Even when returned fromthis "transparent" state

agai n t o(Hdeirdtdiphs teepascainal ey refefftd € ad gmquiehgatdnt Thadieht ve | ayer
may 5 be kept in the "transparent” state. The above can be described as

follows. The_ above resin st.art being .softened from gbput the
tenpct at TVETSle vecorlig et afhe RTESGT ipRentioHjerms AP, delfies A n | n
conbi nation with the above organic |ow nolecular conpound may expand. In

this casganaﬁ@,wﬁémg thearehgaiteacy eMangd 6Cthcdhef0mPRItIE haergr Batle
expansi on than the above 10 resin, thereby the organic | ow nol ecul ar

oo anBEENE RGN 18 o R P aG S DI AFEBTTHGIRR 08 or adual 1y
i ncreased transparency. Fromthe
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 transparent 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 partiéle) and the above resin, and thereby an incident
15 lighf into the heat sensitive layer may transmit without scattering. As a
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




tenperature "T2" to the tenperature "T3", the above organic | ow nol ecul ar
conpound may be in a sem-nelted state, and then may be in the 15
"transparent” state with the remaining air gap enbedded by the organic | ow
nmol ecul ar conpound in the sem -nelted state. Wen the heat sensitive |ayer
is cooled in this state, the above organic | ow nol ecul ar conmpound may be

A T P e R

therefore is 20 capable of follow ng the volune change of the above organic

| ow ol gy #id theBbevfesih! I ABW Alsudt, the hieat séysitiaklagat inay, becbhie keepi ng
the "transparent” 22 state without causing the air gap in the interface

bet ween the ofganic | o nmol ecul ar .conmpound. and the resin. Moreover, the
heat senI§Y 1F%egﬁ%1ty’e°'r OR{Y, ¢ RéFt Wg‘ﬁfpeah‘? gB%VGt%Wpfé}pa‘tstﬂrgse%trb‘?Fﬁ%esmy be in a

"sem -transparent” state which is a mddle between 5 the maxi num

t r ansparesye, aRdti blee BEdrBHR GRashing “CFhaBparshme/t tbhhardignfoempaure is
decreased, the heat sensitive layer nay be in the "white" state (opaque),

wi thout being in the "“transparent” state. That i after conpletely nelted
at tRe t‘fﬂf’b@%ﬁ’%@ w@-aan%%gqup@na%\ghg,eﬁ{f the ns%?%g% ar conpoun
may be in too cooled a state, thereby may be 10 crystallized at a :

t enper at Mg Smpld it the thu@fermbdaimhbe harpeiailuae a'characted, a bhirk, @ase, the
above resin cannot follow the volune change of the above organic |ow

Gap i 1 {HEETHRoATRIEGBCRRGRREP 8RS AT Gl HOP L e retBBt e and
like.
Hereinafter described referring to the drawings is forming and

10  deleting of the image in the heat reversible recording medium. FIG.lisa
‘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 polyester 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 example, at a normal temperature of “To” or less. The
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the resin, thus bringing about the "white" state. 15 As descri bed above,
the formng and the deleting of the image of the heat reversible recording
medi um can be carried out by using the transparency change of the heat
sensitive layer fromthe "transparent” state to the "white" state. For the
t ransparency change of the heat sensitive Iayer fromthe "transparent”

state t Lte e e f t,,s of 2 Im ensitive
| ayer Olee"‘i R\l laygriiggtetci ﬂﬁg’i ﬁel?%%ﬁlii‘lﬁ? 3 ?%ﬁggdu$%§8® a%m tion
tenperature change with el apsed tinme (ATg), transparency 23 tenperature

w dt h ( Albahspaiurit] ahd dhtehieatedtes ggmwbdaﬁuredﬁ‘b”etd ity emeey hycome ¢t B change
ratio with elapsedtine I n addition, softening points of the above resin

and the ove organic.lo m)l equl ar n. the heat sensitive |ayer,
def or mat i ?in%’farfeﬁ %Fﬁ‘&?/e\,\jp ﬁlfﬁdrettﬁen%gg“\?gl %‘P‘&aﬁtaélﬁpw fot %l ar
compound in the heat sensitive |layer at the softening points or nore, and

t he |ikeagdina®sthierroisidlitempeeanakailfTe” ¢Al)ks, tHechedtapansitivnkiyer amay
tenperature (Tg) of the heat sensitive layer is not specifically limted,

dth bg I . Sel di
or o1 &1 abpt RERG DN [RBPSRITeRk T i g 26 SE0F FOPE S RBAS DIV EFer abl y

30'C to 50'C. The gl ass tranS|t|on tenperature (Tg) | ess than 300C denotes
a room Thapdoat resin(hayetaalbetng defiohet filoyn 2Bo@k tidd@mpevadur®!® .t han 70" C

may decrease repetition durability of the heat sensitive |ayer.

Then, with increase in the temperature, the resin in combination with the
above organic low molecular compound may expand. In this case, however,
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 “Te” to the temperature “T3”, the above organic low molecular
compound may be in a semi-melted state, and then 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 resin is in a softened state, 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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15 The glass transition tenperature of the heat sensitive |ayer can be
obtained by a curve (DSC = differential scanning calorinetry) of a
transition part seen in tenperature increase which curve is neasured
pursuant - to JIS K7121 (instituted in 1987, version 1999). In the DSC
curve, the glass transition tenperature of the heat sensitive |ayer is

defined as,an .20 i.ntersecting. point of a base line wth the cufve of a
St epwi s BRI G TR nihe BegiTate iAot b oxkanit I or ds,
the above intersecting point 24 is equal to a mddle point in the

| ongi t udindddécuday¥ esthpoindindthefrekiow ng corrected glass transition initial
tenperature (Tig) and corrected glass transition ending tenperature (Teg):

Corrected glass. transitiaon initial t erature. (Ti is defined as an 5
i ntersecting pYiPKEOGE t gh‘?"ﬁl Elec‘i'\ﬂatﬁb‘? Fa%)*rtﬁﬁ%t%ﬁﬁééakﬁgo A SEIAREFHY IS ¢ ai ght | y
fromthe |low tenperature side to the high tenperature side, and 2) the

tangent ¢TAwe 186rd My il a t'éahi-tisphZas” thgtestbieh iofa middledistweese change
part of the glass transition. 10 Corrected glass transition ending

t e Bhocths HESGRUEN rHGPEFFISGHEG 0% FEIENGLIPHt orbbP Bt BAEAPTE (o the
| ow tenperature side, and .2) the tangent drawn on the point that naxim zes
the sl opgeperdiard REd6dteNEd, the heat sensitive layer may be in the “white”
state (opaque), without being in the “transparent” state. That is, after
completely melted at the temperature “T4” or more, the above organic low
molecular compound 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 temperature change with elapsed time (ATg), transparency
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Herein, when a peak is present on the high tenperature side of the

st epwi se change part, the "corrected glass transition ending tenperature
(Teg)" for obtaining the glass transition tenperature is defined as an
intersection point of the followng . 20 1) the base |ine extending
straightly fromthe high terrperature side to the | ow tenperature side, and

25 2) the t t t.th | f th
curve t HETRBATAEH Wi AR, huiah Al i Pherdy B BBRuRRRE Y 1 o' cur ve

on the high tenperature side. The glass transition tenperature of the heat
sensi t i vweidthydamgerrate wihratasssdetimd, on acdftigh,esofteinihg poldS€ofilas ur i ng
apparatus and the like. Specifically, at first, the heat sensitive | ayer

of the heat reversihle recordin dlu is to be eel.ed, I.n this case,
when thefﬁ@q"&s‘?sm ﬁﬂgitg? OY%Hﬁ%E%HfEE el cﬁgjaptop the2eatayer s

measur abl e, adhesion of a snmall anount of the protective |ayer, adhesive

| ayer angbrishigvé ldser! defohabieatofthesiboive eesiayaid tise 4bowl d:@amde lover ei n,
exanpl es of a nethod of peeling the heat sensitive layer includes the

follow n n the hea tive layer.is ied.on.to_an . al um num

evapor at 1%6’;?‘3“; ?Omﬁo"b%‘%é‘f‘ %ﬁ? :l“@aﬁﬁ%“%lﬁ e laygy é)tfs)ﬂ’tedsotf@nﬁggao’flgﬁ *r emovi ng
the layer (such as protective layer) that is applied to an upper part of
heat sengioiéVénd @yeliket hen, an al um num evaporate part is to be dissolved

15 with hydrochloric acid or hydrofluoric acid, to thereby obtain the heat

sensitive in formof a f Then, the thus peel ed heat sensitive
Gll transfc{%n temperature '1lgq.l P

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

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 £ 8°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

20 intersecting point of a base line with the curve of a stepwise change part of a

glass transition temperature. In other words, the above intersecting point
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| ayer is to be put in a DSC neasuring cell nmade of alum num to thereby
carrying out the neasurenent. The above DSC neasuring apparatus is not
specifically limted, an 20 can be properly selected fromthose known in
the art according to the object, a preferable exanple thereof including
differential thermal |ayer scanning 26 calorineter 6200 and the |ike nade

by S11. .Sanpl e, quant for .t SC .. neasyrj.ng. app t IS, in general,
about 5 ngaval b B mdhd enfi e ToaeieHRTIA AIHHRPUE BRI IRENg ke,
tenperature increase rate is about 15 C/mn. Herein, too small the above
sanpl e qeapddted glay tiraasieRscnivhbenperdsuse (Tighahd rurtectddeglaaspl e quantity
may hi nder heat conveyance to the entire sanple, the above both cases

making it difficult, to obtai ac(%urf;te data. - G ass transition tenperature
change WireRSEich, ngitﬁﬁlfieﬂq‘ﬁ')re fi#’'gl ass transition tenperature change
with el apsed tinme (ATg) of the heat sensitive |ayer according to the first

enbodi menCogrdtd 888 ¢ emkiliona attddi teeierasureldBg) isaldfiedaardanor e preferably
-7"Cto YQ while according to the third enbodi nent and the fourth

enbodi ment -10'.C to,YC ﬁfﬁg re. preferably -7°"Cto YC. Wen the gl ass
trandi t i BYerserjBs RO rféﬁoval% ' el apsed time (ATg) is within the above
range, the glass transition tenperature of the heat 15 sensitive |ayer is

less |ikely topshiftthkhdsbeidd @hehéimestabighelysirdm eid oiv tditpedaapsed tine of
i mge formng, thus bringing about a good deleting property even with the

el apsed tine after the image forpatian. The glass transition tenperature
change widA t@ltgﬁi’éﬂhﬂ:?lﬁ‘@e{%?@? Sl(ﬂ;e,l and

2) the tangent drawn on the point that maximizes the slope of
the stepwise change part of the glass transition.

10 * Corrected glass transition ending temperature (Teg) is defined as an
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 point that maximizes the slope of

15 the curve.

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

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

side to the low temperature side, and
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denotes: 20 a glass transition tenperature with el apsed tine after inmage
formation (Tga) 27 mnus an initial glass transition tenperature soon
after image formation (Tgl). Herein, the above "the glass transition
tenperature with elapsed tine after inmage formation (Tga)" i s obtained by
maki ng the nmeasurenent 5 after the heat sensitive layer is stored for |

week at a tenpgyaturge 50C | ower than.the stranS|t|o ture (Tg)
of the hoat sefl ¢ | Vit gt deghiiE ia it BBt wegiids Bootobe tha) | s
35"C. The glass transition tenperature change with el apsed tine (ATg) can
be neasutlescufver thexamgeat diawhivg el pant blhatbakenizespdei dogadf she at first,
a 10 sanple of the heat sensitive layer put in a DSC neasuring cell is to
be heated in a hompiqgt hernmal bath for 5 mnutes at 1300C which is

suffi ci eﬁ‘t‘T‘S?(?ﬂglPFrejﬁlg%{ PREULLFIdEni ng tenperature of the heat sensitive

| ayer, to thereby soften the sanple of the heat sensitive |layer. Then, the

DSC neasuri ng Thtlgladsnghusitivg tehepdravsresef thereshtsempltevelayeh eahdat
sensitive layer is to be taken 1-5 out of the honoiothermal bath, to be

| eft cool ed at mte rat tine, thus pakin resin in the
heat %en??etsﬁs\‘zlée‘i=§§ﬁ PX‘T‘W ﬁé? bg& @ea?“@ngg"fpé’é‘é'awsa%ﬁgttﬁ%ﬁ‘k@e mper at ur e
nmeasured by the above net hod Is defined as the "initial glass transition
t enper at Bpecisiealy,aft! ¥st] tHdeeticiBiti@NlayEe of the HehLdversid radoring he

sanpl e of the heat sensitive layer is softened,
medium is to 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
10 allowed. Herein, examples of a method of peeling the heat sensitive layer
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
15  with hydrochloric acid or hydrofluoric acid, to thereby obtain the heat
| sensitive layer in a form of a film. Then, the thus peeled heat sensitive
layer is to be put in a DSC measuring cell made of aluminum, to thereby
carrying out the measurement.
The above DSC measuring apparatus is not spec_iﬁcally limited, an

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

a preferable example thereof including differential thermal layer scanning
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20 the resin of the heat sensitive layer is not sufficiently cool ed, and
thereby the glass transition tenperature cannot be accurately neasured.
Therefore, 28 nmeasurenent after rest of 30 minutes at roomtenperature can
obtain an accurate DSC neasure data of the "initial glass transition
tenperature soon after image formation (Tgl)." In case that the "initial

glass transition _tepperatu S00 ft formatlo | }.'w,cannot be
obt ai nedcalpxigietey,§260 F@gtti"é ﬁ@bmﬁﬁﬁ&t e'gﬁat PR ﬁgﬁewrest time
is to be extended to about 3 hours. Wth this, the above resin of the heat

sensi ti Veiehdifihg MPELHRS isDirfgStdil SalihASmey! al®andard desthucaasure the
initial glass transiti on tenperature soon after image formation (Tgl).

When the above rest tine oo short, it is difficult to accurately io
measur o ARG ORile FAGLRe lliian%qfﬁ)?ifﬁtfl%ﬁlﬁrﬁﬁ?r EAte 3B ADARE 1 G/ige
formation (Tgl)." \Wen above rest tine is too | ong, the above "ent hal py

rel axat | PRyeind BEORBNGReHRvERaGHile %an%ﬁ%rfrhajﬂﬁhérﬁﬁs ¢ hoiskitaldagh aws
transition tenperature soon after inage formation (Tgl) " to the high

tenperature, In sum the rest tine_ is preferably nutes to out 3
hour$ 1msichfberiansplRaruamgy DERAINgPLBeatk oY RNghT q%@%ﬁﬁﬁéﬂ %h

el apsed tine after image formation (Tga)" is defined in the follow ng

manner . {d Eﬁovmmages mlﬁ?riphﬁﬁ@ﬁltttb%blasﬁi acRiaid dx@. | ayer is to be
sufficiently cooled at room tenperature (23cC) t hen, makl ng the

measur enent after the heat sen5|t|ve Ia is store 1 week at a
t enper at ubdassdrapgidion tearperasuy ehangeowi §P§‘F(¥)Hn%% ature (Tg) of the
heat sensitive layer. Specifically, for (Tgl) of 400C, (Tga) is 35T.

The glass transition temperature change with elapsed time (ATg) of
the heat sensitive layer according to the first embodiment 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)

27




29 Transparency tenperature wdth (ATw) The transparency tenperature w dth
(ATw) is not specifically limted, and therefore can be properly selected
according to the object. For exanple, according to the first enbodi nent
and the third enbodi nent using, as the 5 above resin, acrylic polyol resin,
30*C or nore is necessary, 40'C or nore is nore preferable. Specifying the
upper limt, 30Cto 90 ' C.is preferable, 40'Cto 90'C is. nore preferable,
and 40'C to 801‘1@1‘%%3%5%@ éﬁﬁﬁ taaerlér%reénpe%w %ﬁoﬁ’gaflt%" tR&8%econd
~enbodinent, 30°'C or nore is preferable, 40°"C or nore is nore preferable,
speci fyrfagmramﬁmuqq%q} limt, 300Cto 90'Cis 10 preferable, 400C to 900C is

" nore preferable, and 40'C to 80'Cis especially preferable. Accordi ng to
the fourth enbaodi nent using, as the above resin, the acrylic sr n, 40'C
or nore is nedageryth esfﬁmer Vhe glassdrappision temneraaemﬂtthoelee
preferable, 40'Cto 80'Cis nore preferable. The w der the transparency

tenperatypf sl ﬁnéééf Wrnlatiord (BedfPiLobthn&XB Inhaarngttmle HehQldeRskrtr operty
and the high speed del eting property are. ven bei ng heated with the

t her mal head for a short time, the heat sensrtrve Iayer can e caused to
have Ssof aléen e heafpeensitive layier ie stored fond weakotlea temparativae OFE lapsve

organi ¢ |1 ow nol ecul ar conpound, increasing the deleting rate and

~acconpl i rf‘ﬁh aB¥ %Mlﬁ%%pe%&rﬁﬂg) E'Pfhehlfi‘&% sdngdgvethylpan 30" C may

decrease t et ng property, maki ng the deleting property wth the
t her mal heao_l |nsuff| E re thsm 90cC may increase the 30 whitening
t enper atﬁP%Clﬁ@dlhﬂ@h Gféﬂ‘(’.ﬁe(Tga i ge’lenergy is to be applied for

The glass transition temperature change with elapsed time (ATg) can
' be measured, for example, in 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 higher
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 sensitive 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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forming the white i mage, worsening the thermal head's life and decreasing
the durability of the heat reversible recording nmedium The transparency
tenperature width (ATw) is defined the following 5 manner. At first, as is
seenin FIG 2, the heat reversible recording nediumis to be heated from
tenperature Ti to tenperature T3 followed by cooling to tenperature To or

|l ess. Wth this, the transp r§ of the heatfg reversibl e recordl ng nmedi um
may var yngasykearentafterpast of 30minutes gt rogm- BLtefian oRtadn apsi o |y

FIG 2, a transparency value (density) til in the maxi mum "white" state

added bys@ubsRNDBE RBEYUMAGAR dABBSTAYal \WiMrhfisieivu tedtgitatine &0 of
d| fference between the transparency val ue (densi ty) t12 1 n the maxi mnum

"transparent!' state and th par e al ue, .t in the Xi mum "whit e"
stat e i saifer page ymation ﬁg’gﬁi\iﬁl BQ%IE]H%HQP% glags tr%ﬁlgﬁﬂer ature is

causing a transparency equal to or nore than the transparency val ue

(densi tyt}ensﬁ@ratﬁréigédmﬁﬁetaﬁna@@fortaiaaﬁ&par C¥ahistisy chitaiged whiebhdas a
‘range transparency tenperature range (T4 to T5)," vvlth a Wi dt h t her eof

defined as "transparency tenperature width (ATw = In this case,
when 5 hetash 6f 800PHRYRR AL ALY MR HERs FRG JoF t@npﬁSt%@e% %{t%\/té’ maxi mum

"transparent” state is defined as a non-inmage formng part (in other

wor ds, Waehf S ABERAT SNEh MAL Ue(ARRSIkYin & tHe T RRLSRIveIREr Of a 31
non- heat | ng part is defined as a "texture density,"), the follow ng

definition can be made: Wen the abo texture density Ii hi gher than the
t r ans par eroynesin @ stahdp glasp)state; te therebyguaasyse theximuial dasthspar ent

transition temperature soon after image formation (Tgl).”
When the above rest time is too short, it is difficult to accurately

10 measure the “initial glass transition temperature soon 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 (TgD) ” 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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state, the "texture density" is defined as the above transparency val ue -5
(density) t12. The transparency tenperature width (ATw) can be neasured,
for exanple, in the followi ng manner. Specifically, at first, the heat
reversi ble recording mediumwhich is not sufficiently in the white state
~or which is in the transparent state is to be 10 pressed to a sufficiently
heat ed hot plate, otherwi se to be heated in a honoi othermal bath, to

t her eby AKEISPRECREY teanrqrature thiihﬁés ase, the heating time i's, for
exanpl e, about 10 seconds to 30 seconds when using the hot plate, and

about 1 m nut eHeGranspdrehes tm?@ratﬂragviuhﬁ (RPRY & nHoSRIM BT B h.

Herein, to verify that the heating tenperature is 15 sufficient for

whi tening the heat reversible recording medium reheating_is be carried
out at adp@iheieiener@nshs praneybihsyndediacsprding tashe eblesht | Ror examplss at ur e
(for exanple, 100C higher). Wen the whitening density shows no change

bef ore apcopdin tolthe M:20eA{HIAImehbAnd ¥ dERLBRINRESE hbiagl @BeREI Ng 1S
sufficient for the above whitening. On the other hand, when 20 the

whi t eni ngbdensi ty changes before and after the reheating w th whitening
densi%ty abeecresiittasryiepolyohefinng0than mupds accersaps AT hgor WRES Benper at ur e
32 before the reheating is still low, and therefore is not sufficient for

the abovﬁmrg/g%éﬁ?wg;_ SebilyihelidRbup iR ¥H 088190°E ik pFRRTFbKI € 1S to be

i ncreased repeating the reheating. Thén, the heat reversibfe recording
mediumin the white state is to 5 be heated with a different tenperature,
to t her ef°CHe8R° ¢ remoazapaeisraple, apd 40°C to 80°C is 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
10 preferable, 40°C to 90°C is more preferable, and 40°C to 80°C is especially
preferable. According to the fourth embodiment using, as the above resin,
the acrylic resin, 40°C or more is necessary, specifying 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
15  excellent the deleting property and the high speed deleting property are.
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
20 than 30°C may decrease the deleting property, making the deleting property

with the thermal head insufficient. More than 90°C may increase the
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causing transparency to the heat reversible recording nedium For heating
the heat reversible recording nmedium for exanple, a heat slope tester (HG
-100 made by TOYO SEI KI KOGYO CO., LTD.) can be preferably used that has
five heat blocks. Hereinabove, setting of each block is made in ternms of 10
heating time, pressure, heating tenperature and the |ike, and the above
heat sl og_e tester is controll ab$e. In.thig case, the he%ti ngl.ia to be
carri ed Bhitenina terpRraipen woBNE Rrifereiore adareg erergyds o be applisf dor
pressure set about 1.0 kg/CM2, and the above tenperature set stepw se

(nanel y, forih® thOwhite ﬁﬂagé%@seﬁi@ﬂhef il teladW lifermry dddregsiagusi ng no
change inthe "white" state 15 to the sufficient tenperature for the above

whi teni ng. For preventing viscosity of the heat reversible recording
medi um tiectimabylity pfhedipat pegensable reperding mediyg}-si bl e recordi ng medi um
may be located on a thin film (10 gmor |ess) made of polyimde or

pol yani de. Af tBje G@kYhRhcQUEniftRataalwBhAATHSS deliadd aho¥allowig heat
reversible 20 recording mediumis to be cooled to the normal tenperature.

Then, using a Macbeth RD-914 reflection densitoneter (Made by Macbeth),
‘densict y WBNPNRE 33 heat reversible recording nmedi um heated at each of heat
bl ocks was neasured. Then, as is seen in FIG 2, the abscissa is defined

as the heatingas HEAPSE M M LSPIG! 2MIRY [ddiN @ vetsiblRereabQl g headiusd @pe
tester), while the "ordinate is defined as the reflection density

(reflection density of the heat 5 reversible recaqrding dium, to thereby
bl ot ¢ helahoheaimdrfopmytoparerat ity i (FEpeTHTe Sndalaveh By RISt t ed
adj acent points with a |ine,

temperature To or less. With this, the transparency of the heat reversible

recording medium may vary between the “white” state and the “transparent”

10 state. In FIG. 2, a transparency value (density) ti1 in the maximum “white”
state added by a transparency value (density) which is equivalent to 80% of
difference between the transparency value (density) t12 in the maximum
“transparent” state and the transparency value tn 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 T5),” with a width thereof defined as
“transparency temperature width (ATw = T - Ty).”

In this case, when the above transparency value (density) tiz 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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resulting in devel opnent of a graph. In this case, when the transparent
supporter is used as the heat reversible recording nedium a |ight
absorbing sheet or a light reflecting sheet is to be laid on a backface of
the heat 10 reversible recording nmedium for measurenent of the density. As
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 density
even wheren heaipBmart pagelned asa| textare élenﬁléy’ll:hj tﬁ@ﬁf%ﬂ“&}% ‘ii“;f{%lt‘lo@nper ature
"To". "Ti" denotes the | owest tenperature that changes the 15 whitening

densi ty MheRe WM hEn tRB BT St588 e HeRtity REhiMRPehah e ' 71. " " T2"

denotes a tenperature that shows the transparency value in the naxinmm
"transparent” state when_ the ite image is cooled after being heated at

t he tenpeprasprrency yalue fdensgyd breda thet deax@npnhttrénﬁwepge
transparency value in the maxi num"white" state when the white image is 2 0

cool ed afiher thei“fektieduersidy” fsgtfeﬁr?e%l as the lil%‘ﬁe'f @hndpA RN @aer gy width 34

The initial Jel eting energy"wdth 1s not specifically limted, and

t herefore can pbe properly selected according to the object, in general,
homeﬁer,(dmlé?éy)-tmi tial deleting energy width is better for bringing about
nore excell ent deleting property. For exanple, 20%to 80%is preferable, 5

30%to 75%i s 9% i j bl
0 0 1;?& grgqlres 5%&21 &m Wt@%hwg@}ﬁﬁam%aﬁswae%hye&yfsﬁ erabl e

When the initi I ng éner ess than 20% deleting cannot
be sufficient]ly carried out in a short-tinme heating with the thermal head
and the ¢Xdeeplewiethenirllowingrmgover.t he |ower linit of the initial

Specifically, at first, the heat 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
homoiothermal bath. Herein, to verify that the heating temperature 1is
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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del eting energy width becones | ow, worsening the imge' s heat resistance in
- 10 the high tenperature storage, increasing the upper Iimt of the initial
del eting energy, high energy is to be applied for the white state, easily
deteriorating the image by repeated form ngs and del eti ngs of the inage,
and decreasing the thermal head's |ife. The initial deleting energy width

denotes an, energy .w dth ca e of 5 deleting the white | with the
Cher ol Wt Guotehpeturt Srbhiy anddpstRes it Btaatisiiuier 5 dBothar
sensitive record material, and is defined in the follow ng manner.

Speci fi cahiténing FAGhis cade, tthandpas tRaYingdeutpdretn® ik\td belincioastie nmaxi mum
"white" state added by a transparency value (density) which is 20

equi val eﬁ)% to 80% O{a di fference between the transparency val ue (density)
t12 in t¥8 TRRSADELhe rebed i ®nt " state #hd the transparency value tii in
the 35 maximum "white" state is defined as a transparency val ue (density)

t13. An ener gyTkén sthdtheutredesdsleqacyrdihg efedian i thd Waieaitatdlisalo t o the
transparency value (density) t13 is defined as "initial deleting energy,"”

having a range defined _as "del eting energy range (Ei to EA" repver, in
the 5 abbeBeRrd wih & Heqrert tRRBPER UFarigd eEs D &%%)Ehe&GWEWWﬁae
~between the deleting energy lower Iimt E and the del eting energy upper

limt E2cdssindefdipdirasc@id iy héa redelabid@coningme@inhe’ Fat Heatify .
Moreover, .percentage difference (E2 - Ej) between the del eting energy

32?:: i Lb%bgéyregfggagpqe @%gl'(fitnignn%e Rl?xrl,g or le?:\évle}{pltla,i arlﬁhEeaF isloipg tctakl},%r i(ﬁié al
-100 made by TOYO SEIKI KOGYO CO., LTD.) can be preferably used that
has five heat blocks. Hereinabove, setting 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/cm?, 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 pm 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 reflection densitometer (Made by Macbeth), density of the
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10 to E2), relative to the initial deleting energy center value (E) in the
initial deleting energy range (El to E2) is defined as an "initial

del eting energy width." Thus, the initial deleting energy width is
expressed by the followng equation. 15 Initial deleting energy width W=
KE2 - Ei)/EJ x 100 In the above equation, El denotes the del eting energy

| ower |i inthe initial deletin nge, E2 denotes the
del et i ngippe‘?'te“reé{n}&ﬂ%p’érmﬂlﬁgtm? %@?t‘?ﬂf ay ﬂa(gh%{]h?ﬁq%ll?lagk%@%tl ng energy
range, and E, denotes an initi al del eti ng energy center value (B + E?,)/2

(m/dot )me&@ui‘w eiThexd, s ik REerh @h FIW. 29 theabsdissd Reddfitidd & tiichedding ener gy
wdth W is specified by ratio rel atlve to the |n|t|al del eting energy

center value E, : 66 Speci ficall % n]ptl al | eti F energy w dth
i's presetmPerathee SehicmRerafre 8 &eea &re Pfﬁ‘g H%t?ﬂ?ﬁ e Whilhthe heating of
the thermal head may allow the heat reversible recording nediumto be

i nf | uenceliliite RedefBidd dLrHERIRCLbA MR Uref6dtR08en VB 60MRS hedth this
case, the heat 5 reversible recordl ng medi um has a snmall tenperature

di stribution 1g&tv\een its gurf ﬁnd its backf thereby t he heat energy
|t9

f r om® hetqVeEsingg refesdingsmadiym erehy Rlpbt ?Wﬁ deRHtBRCEXt ent that heat
diffusion of the heat reversible recording medl umin the horizontal

di recti ofpip@staRs, &ﬁt@ﬁmebﬂﬂh@ﬁm@pmédmﬁdmpﬁﬁw%ﬂ9rlﬁle! n the heat
reversibl e recordi'ng medi um . On the other hand, when the initial

del eting energy width is present in the hi gh energy range, the heat
reversi b¥‘t§“§%€§ﬁﬂn4¢§e%&%q fa grapd)- y pthig case, when the transparent

supporter is used as the 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 measurement of the density.

Asis seen in FIG. 2, the graph is usually shaped into a trapezoid. In

FIG. 2, “Ty” denotes a temperature that does not change the whitening
density even when the white image is cooled after being heated at the
temperature “Ty’. “T1” denotes the lowest temperature that changes the

15 whitening density when the white image is cooled at the temperature “T;.”
“T9” 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 “T2.” “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 “Ts.”

- Initial deleting energy width -
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influenced by the environnental tenperature change. Mrreover, in this

case, the heat reversible recording nmediumhas a |arge tenperature

di stribution between its surface and its backface, thereby, the heat energy
15 fromthe thermal head likely to be stored. As descri bed above, the
initial deleting energy width is likely to be influenced by the energy

theoinitian  doretPhg! Briebhye cha U te Mt SarReRie BEleg B 057"

effective to define the initial deleting energy wwdth as the ratio
rel ati vethezefdre capiieepropatlyeseddcte@ Qetdrdienty the oljéct, Theenardlj al del eti ng
energy width can be neasured, for exanple, in the follow ng manner.

Speci fical | at .first... rinting tester, (mde b Be i,S..to be used
for the ﬁ%‘ﬁgv‘?re%g?i B’rlE‘afé@z‘}Pa}% - imt%%ﬁ&%%rc%r&%g‘pgtaobq%e room
tenperature, then the image is to be deleted by heating at 5 an arbitrary
ener gy valove ensélightaldddengpropedy (RFexdinhkad0bte80f4 is igyefeealle,
Corporation). The heat reversible recording nediumw th the i mage del et ed

rD- o PRPBCE 6 BRSHPCERtle. P )0 PR apor s ¢ bBralls for

measuring the 10 density of the heat reversible recording medium As is

seen in FIG 3WHhehethealbhstialsdeletingdaiergedridsh idless eheh 208, eebstiryg (nj / dot ),
while the ordinate is defined as the reflection density (reflection

density ol NS hoap Jexer sLbl & G0l 4hig HEd Min g MEaPHRG.SET 1Y ©f

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
dgleting 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) t11 in the

maximum “white” state added by a transparency value (density) which is

20 equivalent to 80% of difference between the transparency value (density) tiz

in the maximum “transparent” state and the transparency value ti; in the
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is plotted, and adjacent points of the plotting are connected by line, thus
15 devel oping the graph. Hereinafter described is a condition for neasuring
the initial deleting energy width . At first, printing tester has thernal
head printing conditions, for exanple, pulse width 2.94 nsec, line
frequency 4.2 nmsec, printing speed 30 nm see., and platen roll pressure 2
kg/ cn2. Then, the 20 heat reversible recording nediumin the "transparent'

K oo imarghpE EAtien St IS HOTRE 26id HARHP MART VNS AT St ua F non
cooled to the room 38 tenperature, to thereby obtain the energy val ue

causi ng the whi enspgiEaisiflg adeRskparentevehioh igmcﬁ@rtﬁhhicﬁnﬁ‘ﬁa@mo gkt et i ng
and formng the inmage which is forned on the heat reversible recording
medium the pulse width, the Line requengy... and. the printi,ng speed are

i npor t anfrANARARSHY Y '%&derrwtﬁéméﬁ%ﬁéne A5 FOERL AG16tHEE SRRRED WARRE he

t hermal head, for exanple, 19 mm see. to 60 mm sec. is preferable, 25
M sec. a kAngd dafihed 88 “dblotiiY ehd?E9rahab (B, ta B’ he Makevey, lih ke f r equency,
for exanple, 2.0 nsec to 6.6 nsec Is preferable, 3.5 nsec to 4.5 nsec is
nore preferable,. t he above pul se,wi dth,, for example, 10 2.0 nsec to 5.0
mec 9 s Bherdmizkdelstee pezey Bange Gf iy a fgPEeT FARE ReEVEh thr aover , i he
thermal head is not specifically limted, and therefore can be properly
sel ect edjAemRLdHRIeY Towhelinhi B tandf e di3REnctHPEHpOE HEfit FbRgn an end
face head can be -used. The thermal head is preferred to have its main

scanni ng_densjty of, 8 .dot/mm Moreover, an upp lippt energy value of the
del et i ngdeimed9s paigatialylelating smegey ts%ntteﬁéfaﬁ‘éeﬁc?ev POy

‘percentage (%)difference (Ez - E1) between the deleting energy upper limit E2
and the deleting energy lower limit E; in the initial deleting energy range (E;
10 to Ep), relative to the initial deleting energy center value (Eo) in the initial

deleting energy range (E; to Es) 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 - E1)/E.] x 100

In the above equation, E; denotes the deleting encrgy lower limit
(mj/dot) in the initial deleting energy range, Ez 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 E..
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- recording nmediumby the thernmal head is preferably 0.8 m)/dot or less. In
this case, high energy is not applied to the heat reversible recording
medium - thereby suppressing i mage deterioration which nay be caused by
repeated formngs and del etings of the imge, and suppressing decreased
life of the 2 O thermal head in the printing apparatus. Fbrein t he wi der
del eting_energy. range is, nor eferable for, better d the i mage by
the t hor SRPCIFMIy: G Hhe TBE L AR CRTSEY MARtASt BRASHRt RGPS t b Che
following resin is preferable: Even when the heat sensitive |ayer gets

rapi dl'y sdiosnageneadletin gtheqma@al WihRGeHeadii sfthlekbeshal Bead mhprt tine
with the thérmal head and the |1ke, the resin |s excel l ent in heat

response and has high viscosity-_ el ast room erature. In this
case, th@llwéherl@mgmse) eée@réﬂ%mﬁéfavmﬁy%e F’@tbé(%avi ng a high
contrast, which is advantageous. For obtaining the above resin, for

exanpl e, eﬁﬁ?oﬁﬁ'eh@éﬂ taeheraturBBdRRe . CaloRSvERIIS @ s ddde! fiR hbatst method, a
steric hindrance structure is to be |ncorporated 10 in a side chain of the

resin. Exanples of the steric hindrance structure ncﬁude tralght chain
al kyl5 gr mysrsiblerrgerdingmediynfasshg e a t}ir?edlsetl UHgRPOEEREPRH al ky|
group has the preferable nunber of carbons of 2 to 20, nore preferably 2

to 10, ﬁ@%%'rﬁicb%lrﬂrﬁg BLaRfaYe X rdby tIRPREAT éﬁex%&efmh@tﬁe&fherﬁl@@h%hﬂal ght
chain al group 1 nclude butyI group, ethyl hexyl group and the 3-5 I|ike.

The second met hod uses the, resin made of a npter| capapl e of i mparting
f I exi bi | iaynliksdgrpikesstored fe swebipagextent @h@hbe%tub% 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 betweeﬁ-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 deleting 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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i ncl ude use of cross-1linking agent having a flexible structure, use of

pl asticizer, and the |like. Exanples of the above cross-I|inking agent

i ncl ude 20 those having a chain isocyanate group. Exanples of the above

pl asticizer include phthalic acid plasticizer and the like. 40 Use of the

above resins obtained by the above nethods can decrease the energy which

is necessary for softening the heat sensitive |layer, an can .ncrease the

initial del et iFhy andabdelgfimgieneysy sgdeh canpermaaswyid. farexanapls, Yhe can

prevent cohesion of high nolecule chains, and the above 5 "enthal py

rel axat 't‘?ﬂaifoh%}ﬁtf%%riﬁ{érbe%é@ﬁpéﬂﬁsat'ﬁﬂéﬁ,‘aYpi'ﬁltﬁﬁg fbsenaddibg decreasing
0

change ratio e glass transition tenperature with the elapsed tine
after the image formation, On the other hand, \gi,th the heaj. sensitive

| ayer usBefg site diersedfor ithe herbrgvearsitle geeordmg meqi s FHheBaxat i on"
phenonenon, the deleting energy may be shifted to the high energy side 10
after a lang {AHY 1%5% ?egﬁpeﬂtapé,%ehl e iﬂﬁal%tig RE berRIed Wydhdntimy abecone

narrow, fairling to s clently carry out the deleting. - Elapsed tine

del eting energy width The el apsed tine deletjng energy wd i S not
specisf i cam hybitranytensrey yatue HaingidFlrerengl }W%¢%%EF4@}1§%¢ Eb‘%‘{?dhbiéccor ding to
the object, in general, 15 however, the w der el apsed tine deleting energy

width c i nmor e excellent deleting property, for exanple, 20%
to 80% ?@ygééégg?dg@%%u %to 75%is nore preferable, and 40%to 60%i s

especially preferable. Wien the el apsed tinme del eting ener%y Wi th is 20%
| ess than, thelhe heat reversible recording medium with the image deleted 1s 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 defined 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, line frequency 4.2 msec,
printing speed 30 mm/ sec., and platen roll pressure 2 kg/em2.  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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short tine heating with the thernmal head and the |like may not sufficiently
20 carry out the deleting. Mdre than 80% may decrease the lower |imt of
the el apsed tinme deleting energy width, worsening the i mge' s heat

resi stance at 41 high tenperature storage, increasing the upper limt of
the elapsed tinme deleting energy, high energy is to be applied for making
the white state, inmage %g; rioration attributable to repeated form ngs and
del et | ng@nweltaﬁeresitﬁﬁgerq qhtpa aiet YLy R ER GaUSRg fq?ﬁﬁé” eﬁﬁ‘a!raﬁ%‘g]d' s life
is decreased. 5 After the white inmage is forned on the above heat sensitive
record gaigfj.al, the elapsed tine deleting energy width after a long term
storage at high tenperature can delete the white image with the thernal
head. The elapsed tinme deleting energy width is defined and peasured |ike
the initial dﬁmmngs eordigipns for delpbing; and %‘ﬁ@ﬁgﬁ%lwec"ﬁhwggﬁ atio with
- elapsed tine The deleting energy width change ratio with elapsed tine is
not  spefirhidatdd Yhd hoht RierdiBlh +8E&IY BelAn DErPp IRE WidtE SHRAILH accordi ng
to the object, for exanple, 12%or less is preferable, 10%or less is nore
preferable, and 7% or less is especially preferable. 15 en (he deleting
enerdy wiragneesinagd thamrinting spesdipretmppriants Asgopditiqnsder deleding apsed
time deleting energy width is stable, and after the elapsed tine,

reflecti @ﬁ&ﬁ' Y [ [ ' ted with
t he init?g? e %%%ﬁ%%g%ggggﬁégﬁﬁgmggﬁhgEBggi%?%gg%ﬁﬁﬁen%gﬁ?¢§§%gﬁggtained

by the inmage formng and deleting with the same printing
mm/ sec. is prelerable, 25 mm/ sec. to 35 mm/ sec. 1s more prelerable, 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 image 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 1s more preferable for better deleting the image by the thermal head.
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20 apparatus after the elapsed tinme storage is stable. On the other hand,
when the deleting energy width change ratio with elapsed tine is nore than
42 12% use of the sane .thernmal head and the like for carrying out the
image deleting with the sane deleting energy may not sufficiently delete
the image. The reason therefor is described in the follow ng manner .

Specifically, s I S, seen the resin g cul ar conpound) 5
is, in generalt® ‘ﬂkdéarl\}’éﬁ W:glép&gl%&g‘u%g}équynvg C&h E%%@ﬁ“&" 1R&dk" ]ﬁ]en%r t he
glass transition tenperature at the tenperature increase of the DSC

measur enprifferaiids diven whentbakdas sengitivedager gétisatipidig softendd queanthe ng
after the resin (high nol ecular conpound) is heat ed. However, after storage

at the gI s.transitio ure.or ss a e h the resin
Chi o' 1PEBE AT bt Rt 0d0r BT EHERR Hart ﬂeﬂﬁﬁgﬁa@ga%i&%d to the
| ow tenperature side of the glass transition tenperature (refer to "Resin

showi ng like gthealeslis RiksicelTent iahget rdspohbéand)hasighersaisitgretustigiepk has
its peak area |ncreased according to extension of the storage tine.

Mbr eover , accord to the_extension.of the storage t he. gl ass
trandl ti dhroofs te E?té’trﬁr eI%Ff‘{SH@SﬁbGWeh?agsﬁeﬁ’efﬂE%ﬁ ﬁeglrﬁ?d’%ﬁﬁ%und) may
be shifted to the high tenperature side. Hereafter described is the view

of this c{haNesERafinga hegheotrabl)aviichtis adventidebasr ecordi ng medi um Wen
the heat reversible recordl ng mediumis left at rest (storage) for a Ilong

20T or med. | del BRI PIBE (HegUGH TORE. NS BOLs ShbIPTRR Hhg. et umby &
short time (such as nsec order) heating with the thermal head may, in
‘ 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, especially 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 plasticizer and the like.
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43 general, decrease the transparent reflection density and the contrast
due to fluctuation of the el apsed tine deleting energy width. The
fluctuation of the elapsed tine deleting energy width is interpreted as
follows: Conpared with the initial deleting energy wi dth obtained when the
5 image is deleted wth the thermal head soon after the inmage formation,

the el apsed ti l.eti.ng ener wi dt h .obt.ai ned wi t e elagpsed tinme after
t he i nmage forr};gEQ%ﬁl'{elﬂ?é?ﬁ er@@@% hipm % hg A Omeﬁm$%cﬁ% rg{;\ser est for a
long tinme after the image form ng under a high tenperature environnent) is

narr OW_erthe]é}lelrEleﬁcE|1§El§éi§ésht'§ﬂﬁ)r%ﬁ%&1hﬂg tROBEGY sédiigee Daysighh cahout by the
narrow ng of the elapsed time deleting energy width, shift of the upper

limt of thee psed deleting e gy..range is, in general, not
obser vedn§Feashd eﬂﬂ&ﬁﬂﬁ%ﬁ@ﬁ&%@%&ﬁ% Mp Er’s"r‘l’leflta](‘g'lg'ieﬁﬁl hi gh ener gy
side) of the lower |imt of the elapsed tine deleting energy range is

obser vedsigfaddérd prévRnecoNesidR of hikch nfdledud1e cBhliey, andtthe #boeB after being
stored at the glass transition tenperature or Iess after heating, sone of

the above resjns may haye a phenongnon ree fromj rease of the
abové pe#Rthalpy xelaxation’phanonenon ?qot*-n‘%m]:? Eﬁ’ﬁb‘i %ﬁ"?’b??rdait Y2 side) of

the glass transition tenperature 20 (refer to ReS| n showi ng hardly el apsed
tinme chagggeadif c'h@ngé)ratﬁhﬁ tH@%ﬂass&@Hﬁéﬁiohetehﬂ&@htw Wathi 1 alhpysi resin

does not cause the above "enthalpy 4
time after the image formation. On the other hand, with the heat sensitive
layer using the resin that is likely to cause 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 according to the object, in general,
15 however, the wider elapsed time deleting energy 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% 1s especially preferable.
When the elapsed time deleting energy width is 20% less than, the
short time 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 energy width, worsening the image’s heat resistance at
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rel axation" phenomenon of the resin, thereby the deleting energy wdth
change ratio with el apsed tinme nmay not becone nore than 12% the inmage

del eting property of the heat reversible recordi ng nmedium nmay not change
after the long termstorage, the inage is excellent in deleting property,
which 5 are advantageous. The deleting energy width change ratio with

el apsed {i denotes a el apsed tine.change r.atjo.Qf an energy w dth
Capabl e DIETISTLRS AL TN S OF et At HE 1 PR Jo he! heciiARFoth BAE "The
smal l er the value thereof is, the snaller the change in the el apsed tine
del et i ngd€lacingyendrgy, Mhightehet fieisld led apphed formmakospelid ehife stakgt i ng t he
image after storing at the softening point or |less of the heat sensitive

| ayer after the ipmage for [ i.s relati,ve to the,i,nitial eting

ot gy iTBRE (eterumA EonA HaP TN 16 RESt rad dompbesA L et o e
formation). The deleting energy width change ratio with el apsed tinme can be
15 obt ai firdgé i ikelyftoldeosiuzgd andd ehe tlpeaal head’s life Bt dddrésded.t he ther mal
‘head is wused for Zbrning the image (white image) on the heat sensitive

| ayer,. left at, _re at .35C for.1.week, then the deleting.ener width is
o b ol cul atAfer Fhe Shitraag i foRmatan DHORBYC A FOR & FRSOHhus
cal cul ated value is defined as "elapsed tinme deleting energy width ED."
Then, anmitetihi,ahe hpiddngmeUAonnhg e net@f Widlh' afepn 16k esroh atasrage@n of the
above image is to be obtained, and "deleting energy wdth change ratio

ith ela dtime (9" is. to be 45 . . .
Mt - ﬁfg% tenllpera(tlﬁ'e czlin del%te the white image with the thermal head. The

elapsed time deleting energy width is defined and measured like the initial
deleting energy.

10 - Deleting energy 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 is
12% or less, the elapsed time deleting energy width is stable, and after the
elapsed time, reflection density as high as that obtained 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 1s more than
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calculated fromthe foll owi ng equation. Deleting energy width change ratio
with elapsed tinme (%9 = [(Er - En)/E] x 100 In the above equation, Er
denotes an initial energy width (nj/dot), 5 while ED denotes an el apsed
time energy width (njldot). For nmaking the deleting energy w dth change
ratio with elapsed time of 12%or less, it is preferable that no materi al

property.is changed bet n t he heat si,t,ive layer. with the el apsed tine
D br t MR PigeoF tHe BB RAGHYAL Rl ABSDE TR Pr SBLIAPEPUL Sh THRERT ¢ he
above image formation. As the above 10 resin constituting the heat

sensi ti vgelefivgrwithftBe kasidddletiagieneryy ity wott idfipentlyeddlaiat therimggeenomenon
Is preferable. - Resin The above resin is not specifically limted, and

therefore can Qe properly sel ected.accordi ng.,to.the object, for exanple,
“according to tn@eyaen ttheféﬁﬁ% pereihed i erg’ypﬁ’“bg@i‘ae‘?lge&ry cont ai ns

acrylic resin and the |like, anong the acrylic resins, acrylic polyol resin
i's especially pp&fiReAD, as 86641 Hi FUG! 9, tHeh@sih{ligh endleguk@tomypo@d) esi n i s
in ?eedbﬁf conéalnlngdacryllctLesin, acryLLcd_polgol resiﬂ i's esFﬁciaIIy
referabl e; and accaording . to the sgecond.e i ment . an e four

ebodi ol in gRBCEAlsoheeTECd i friges Bf betsnias f %geaepgmeeﬂatﬂay&ﬁw B esin.

According to the first enbodinent and the third enbodi nent, the 46
-------- transitio® 6éMpbrates hb tha sempepayird indease bMtKBSO | m formi ng thus

maki ng t he heat

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 temperature or less after the heating of the resin (high

10  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

15 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

20 formed, deleting the image on the heat reversible recording medium by a

short time (such as msec order) heating with the thermal head may, in

43




‘sensitive layer form ng easy. Being synthesized by a radical

pol yneri zation, the acrylic resin has a nolecule which is easily designed
fromthe viewpoint of controlling refractive index, glass transition
tenperature, heat reversible 5 recording nediums

vi scosity-el asticity-and-transparency, and the like. In addition, the

del eting energy,w dth, .the heat resistance,and the.like can i,nproved,
Che' el angStFTRb A tttns Jhedrat e gk S fedianaoiyer AR she Saffiet Bug B e
above descri bed features are advantageous. According to the second

enbodi mefitictandionhef thewlhipsedhtiad dalstingtdierge milile. PDhy Auctesion b8 nore 10
remarkable in terns of the above advantages of the acrylic polyol resin

according ta the firs nmbodi ment al the thir nbqadi ment. The net hod of
Sorrty [the Sapfca bet el iy vBgh ot Fustotled Ae o™ L er s the
acrylic resin or the acrylic polyol resin is not specifically limted. For

exanmpl e, an i nCompadedtl phé diitiabdelotipénorpganidel obsaicetiovhemkheg a 15
conparison with an absorption pattern of a standard acrylic resin.

Especially, the acrylic.resi the acrylic polyol resin) has. a
Char gt eiivags 1 adtated v Gieteba readseon o Prigtogs SRR ch | s
determ ned, through a detection, to have an infrared absorption peak sane

as that gfe &lapsedtithé deletBid éhe(xgb&vi@!ﬁﬁ\b@tﬁﬁbWWﬁhFtﬁbké@éﬁse@laﬂi'mléeafﬂ@i fied
that such resin is an acrylic 20 resin (the acrylic polyol resin).

Mor eover,. a copolymer of .acrylic acid ester nopnoner d ot her, mononer (for
exanpl e, thavimg kﬁré‘ha%gf‘?@it rﬁﬁ@?ﬁ?%feﬁc?ﬂfﬁpgmd}&%lﬁp@%c%\r% ffetect ed by
peeling or carving the heat sensitive layer only and subjecting it to heat

deconposidngiiimbyafie106fe GdLRiradhaRhder 2URigdClcniterabercapatoient)dsa Mass
anal ysis can specify the resinou's
narrower.

10 | In the elapsed time deléting 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 side) 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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monomer conposition constituting the heat sensitive layer, resulting in5
verification of the acrylic resin (the acrylic polyol resin). Herein, the
acrylic resin is a copolynerization of (meth)acrylic acid ester nononer
and a nononer which is copolynerizable with the forner. 1In the

copol ynmeri zing, content of the (neth)acrylic acid ester nononmer relative
to the total nonponer is to bg,,50% b SS O re,. 10 Exampl. of the above
copol yne"r‘itlﬁ’é’iﬁl‘é“ CRIRP %T%Héa@%@%ﬁl%%w %’e?&%%ng"@g? boxyl group,
unsat urat ed nononer having hydroxyl group, other ethylene unsaturated
mononer , cliithet kid Wit elapsed tiidnnagy ydti ecamiedmessd eianrd A% the imagot
specifically limted, and therefore can be properly selected according to
t he object, .in general,. 15 preferabl.e exangles thereof including nonomer,
ol i goner&%%ﬁﬂnﬂ&op?ﬂé’ q.f§é8 hefigrreYﬁr?} G reFR R RIPE 'F’P“n‘?j‘ayé‘ﬁtﬁgﬁ‘%%l ectron
beam curing resin. Anong the above, those having flexible structure are
pref er abhfer thd Wt teenmCat 18hé $mape & exaibleat indelsincpmpapty mhithavi ng
chain structure is pref6rable, noreover, nonofunctional nononer to
2-functional ,nononer are nore 20 preferable than 3-functional nononer or
nor e.> Spat§ ?‘"il\‘,a%tﬁgﬁ%'i‘%s of the (neth)acrylic acid ester nononer include 48
(meth)acrylic acid al kyl ester having al kyl group, amno (neth)acrylic acid

ester having arkyWeWtitPendoyGeidtHichaiBe Rhei6 ikh ¢lasted ttdleclencstd yh
(meth)acrylic acid ester, trinmethylol propane tri (nmeth)acrylic acid

ester, glycidyl, th)acryli¢ acid ester, (ne acr. itril. th h
2ci d oot eIADSaY Hpnt Ehandaldo b AEBEBRE ML Atk PLETCRa R o 1 111 €,

benzil (rmeth)acrylic acid
by heating with the thermal head. The smaller the value thereof is, the

smaller the change in the elapsed time deleting energy width with the
10 elapsed time (capable of deleting the imége after storing at the softening
point or less of the heat sensitive layer 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 Er” 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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ester, dinmethyl am noethyl (nmeth)acrylic acid ester nethyl chloride salt,
allyl (meth)acrylate, trinethylol propane tri (nmeth)acrylate, glycidyl
(meth)acrylate, and the like. These can be used al one or in conbination of
two or nore. 10 The (neth)acrylic acid al kyl ester having the al kyl group
is not specifically limted, and therefore can be properly sel ected
according.to th obj ect., . pr.eferabl e exanpl es thereof including those

havi ng t%ﬂcﬁ@ﬁﬁiﬁm@?%h% RO ESAURt08- 18, nore preferably those having the
nunber of carbons of 3 to 15. Specific exanpl es thereof include nethyl

(meth)acrylic PeledinRSdRirgy FRAEH Ehbn%@?éﬁib aatl kldpsedGidle €5 er [(En- but yl
(meth)acrylic acid ester, i-butyl nmeth)acrylic acid ester, cyclo, hexyl

(meth)acryl| i c] acid ester, 2-ethyl hexyl (meth)acrylic acid ester, |auryl
(et h) acEly)r‘@I atl®0ester, stear yl (meth)acrylic acid ester, and the |iKke.
. When the nunber of carbons of the above alkyl group is too small, the 20

acrylic resin Heyhd @sdveldgitiin, H\den¥b@an hﬁttaﬂ@ﬁbﬁ%y fidgathpasy) of the
(6]

above alkyl group is too |arge, nethylene chains si de chain may be
regul arly_ 49 arranged thereby lacking flexjbili, f the acrylic resin. The
am né (wbieden depetesangelapsed tlﬁ%ﬁ/?ﬂ%"%’h@“&gﬁw}%ﬁgup is not specifically
limted, and therefore can be properly selected according to the object,

for exanple, tHhosgatdNs: ke H@Fétﬁigr@%?errg?fwiﬁ@lﬁ RRARgOtatlo WAtR clspspd @b abl e, 5
specifically, dinethyl am noethyl (nmeth)acrylic acid ester dinethyl

am noet hy| met h)acrylic acid ester and the |like. The above gl ycol di
( et h) ac@ii/iZ“«% oxdpes, é&%s&rei%rahgq thatare matarip) propfrtyys 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 sensitive 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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and therefore can be properly selected according to the object, for
exanpl e, ethylene glycol di (neth)acrylic acid ester, butylene glycol di
(meth)acrylic 10 acid ester, and the like. O the (nmeth)acrylic acid ester
nononers, the (meth)acrylic acid alkyl ester having the alkyl group is
preferable in that the acrylic resin has flexibility without causing to
the synthesjzed acrylic resjn i) the "enthal el axati.on~ pheponenon,
ii) shi f%cré’ilctrﬁ%mg]ll%%@% rftWPP%%H% g‘rﬁpﬁ ik F@Y’%%{lhﬁ‘@ﬁlakn%%g‘faﬁ ure side,
and the |like. Among the (neth)acrylic acid alkyl esters having the al kyl
group, thasetibaving hheinkehsr . Heifgsbatestiedlby @ radicl polypnefiedtibhe, those
having 3 to 15 are nore preferable. Specific exanples thereof include
n-butyl (.noth)acryhc acid ester, 1-putyl t.h)yacrylic id. ester, cyclo
hexyl = ( nEth3€T] lwrpélrlaleﬁl%a@s@@?‘}lez&l'alcﬁyﬁ eﬁéﬁl?rieﬂ%'@ﬁ)fé%%@eﬂ%wal% ester,
| auryl (meth)acrylic acid ester, stearyl (neth)acrylic acid ester, and the
l'i ke. S50AQRENENe rafREivE Hﬁdéﬂ@ﬁé@ﬁaﬁbit@@ﬁérﬁ%&&&ﬁh,mtﬂ mBvessitlenzi |
(meth)acrylic acrylate is preferable in that a high refractive index is
obtained in_the adjustnent of the refractive index. The unsaturated
monorfer rﬁw%@aln@daﬁwé'v@c&ﬁ%@ﬂ%%‘anﬁétr%ﬁpal@ngwe}(f ﬂtegﬁﬁ% | i ted, and
therefore can be properly selected according to the object, for exanple,
(et h) achyfitforAGhd delétﬁ?@é&h@rg?%fﬂthﬂﬂi@ﬁéﬁﬁ’fesiétﬁﬁ@e“aﬁ& the ¢ikera@dé c: aci d,
mal ei ¢ aci d, nononet hyl nal eate, nohobutyl maleate, succinic acid

2- (metb)acryl oyl oxy ethyl, succinic acid_ 2-(neth)acryl oyl oxy propyl,

succi ni clapreved, theelapsed yimg Phﬁp%@? e déﬁ&’é‘igce%gﬂ tan’be supprbssed:

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 of 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
infrared 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

47




1.0 2-(neth)acryl oyl oxy ethyl, maleic acid 2-(neth)acryl oyl oxy propyl,
mal eic: acid 4-(neth)acryl oyl oxy butyl, hexahydro phthalic acid ,
2-met hacryl oyl oxy ethyl, and the |like. These can be used alone or in
conbi nation of two or nore. Anong the above, a |ong chain carboxylic:
aci d-contai ni ng unsaturated nononer, 15 and the |ike such as hexahydro

phthalic: acid. 2-nmethacryl oyl oxy .ethyl, succinic: ,acid 2- t h) acryl oyl oxy
“ethyl, ahwdioryl BT e Hgrdetestath by, Pesling rcaryiE Ybre;];ﬁ%%ﬁe&‘ﬁ%" fSefe heat
reversi ble recordi ng nmedium can be inproved. The unsaturated nononer

havi ng t hglyaliny subiseiinx ¥t tahemPddcdnijsitiebiyfd ga ¢hrohidtokftph.and therefore
can be properly selected according to the 20 object, for exanple, hydroxy
al kyl (meth)acrylic acid ester, C-caprqlactone adduct of hydroxy al kyl

(met h) agg‘} C%g&kéé’f’@?l,y%‘?ry@oq HtﬂSS(%Péﬁmla&Fs}lsgﬁ‘é‘, @h‘ar‘?ﬂm fe 1ike. These
can be used alone or in conbination of two or nore. Exanples of the above

hydroxy aloabinde@idpastioh con@sh@igstied hbNCdanbetive Mydropesubily in

(meth)acrylic acid ester, 2-hydroxy propyl (meth)acrylic acid ester,

4- hydroxy huytyl (neth)acrylic acjd ester, alkyl (neth)acrylic acid ester,
5 and t hieyt R%‘%“”Egg%ﬁ é%ryi‘F TR QES@@T@WE@W%WS&&; h)acryl ate incl ude

et hyl ene glycol di (neth)acryhc acid ester, butylene glycol di

(metb)acrylic Hagdidl, 88 8érylRNEsIR 4 bigdlyhBeizdtidatof(actH) dveyieBEidhavi ng t he
above hydroxyl group can be preferably used in cross-linking with an after
descri bed i socyanate 1Q conpound, and the sltructui)? of, thne  socyanate
conpounde¥tan eEngIRehard p monomer which is copolymerizable with the former.

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

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

The (meth)acrylic acid ester monomer is not specifically limited, and
therefore can be properly selected according to the object, in general,
| 15 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
preferable, aromatic compound having chain structure is preferable,
moreover, monofunctional monomer to 2-functional monomer are-more
20 preferable than 3-functional monomer or more.

Specific examples of the (meth)acrylic acid ester monomer include
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- selected, thereby inparting flexibility to the heat sensitive |ayer, which
is advantageous. O the unsaturated nononers having the hydroxyl group,
4- hydroxy butyl (neth)acrylic acid ester is especially preferable, in that
it is excellent in cross-linking with polyisocyanate conpound and in | ong
term 15 durability. Hydroxyl value (ngKOH g, solid cal cul ated val ue) of

th ted ' th hyd | i S A0t .
Speci 11 cOPFOORFRCa B ke eone Har Bots: Bitee SR8tRAPII bedor di ng o
the object, for exanple, 20 ngKOH/ g to 130 ngKOH/ g is preferable. 20 The

above ot bster dbkidenkkyl gsaip)rgdyed dirdmetidacidicmtid eptee;j dllyldnteth)ddrglited, and
therefore can be properly selected according to the object, for 52

exanpl e, aromati ¢ .vi nyl, conmpounds .suc s _styrene,  a-nethyl, styrene,

o ot hyl o GAFRGe St tel BPRAEE O e caer LA syt B tnac o and ¢ he

i ke. These can be used alone or in conbination of two or nore. Anong the
above, Ghytloneryiliz giébetozpleethadiybinitriki @hethdergliciacil est@exadrgliobt ai ned
in the 5 adjustnment of refractive index. Anong the acrylic resins of the
‘present inventj.on, acrylic pol.yol, resin avj r he .fol |l gwi ng.featyres is
gs ped al Pyﬂlg?’e‘ﬁé?%rlﬁ :%W%%E%X?’#@e%gmg&%@g’ %%%‘L?%@WPF%lgcq%&est er
nononmer 50% by nass or nore relative to total nononer, ii) having a

pl ural it ystet, dipttbyyhminesths] (asth)heiylictaid gsthd netds chlomdedadt, byliydsi ng

cross-1linking agent such as isocyanate conpound and the I|ike.
(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 having 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
(ineth)acrylic acid ester, lauryl (meth)acrylic acid ester, stearyl (meth)acrylic
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 glass transition tenperature of the acrylic polyol resinis preferably
calculated fromthe foll ow ng equation (Fo3es equation) (hereinafter
‘referred to as "cal culated Tg"), 300C to 60' C being preferable, 1-5 and

40' C to 50' C being nore preferable. Wien the calculated Tg is 300C | ess
than, an inmage's heat resistance of the heat sensitive |layer nay be worse,
as the case na mag nnot e suff_l ciently del eted even when
stored atrTANEP F‘ih%qw ﬁhﬂgeﬁ?’élﬁ@ﬁyqf $he S6EICFRS M at ure or nore). When the
calculated Tg is nore than 60" C, 20 repeated recordings may be difficult.

The above equarh®Bn{ifeXinetR)hchRliC¥HHASSATh AYingtheGHRY] SFvuly Bt | 53

(wi/Tgi). In the above equation, "Tg" denotes the calculated Tg, "W
denotes mass_ratiQ of nonaner i, and "Tgi not gl assg. tran t| on
* t enper at sResifieplly Ryuitsd, goddper cp bermoaeﬁ Feaa BCCPR 11}%/‘& val ue

(ngKC]—l/ g, solid calculated value) of the acrylic polyol resinis not

speci fi cabiby 'fémﬁzﬁﬂpleaﬁﬂogeh%@ O%;tﬁe RnRG T APBSAY oSELES i€ frefasaedi ng to
the o ject for exanpl e, 20 g to 130 ngKOHI g i s preferable, and 30
ngKOH g to 80 KOH g is nore pref(%ab . When the bove hydroxyl value is
| ess & haﬁpez?@ﬁ%} ethyaminegths, amvlie ggidesten dimghfeat sensitive

| ayer nmay be decreased. Wen the above hydroxyl value is nore than 130
myKCOH g, & t i h gAY s diePhnliBef@l sensitive layer may not be
suffici e?lt I§/mobltyg| ned. %I'lﬁg h)?dr oxyia vg uee(rrgKO—l/ g, solid cal cul ated val ue)

of the acrylic ) o
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, butylene 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 side, and the like. Ameng 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 inclbude 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.

60




pol yol resin can be nmeasured, for exanple, by expressing potassiumis
hydroxide in mlligrans 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, the hydroxyl value (ngKCH g, solid

cal cul ated value) of the acrylic polyol resin can be calculated with the
reshYs nononer, conposition 0, ,by.the follaw ng fornmula ((hydroxyl group x
conposi tion raYiPEOVRIIHONE tﬁg_(@etlpgécwl}c( Wanreég“fl mEpgHsT mol ecul ar
wei ght x 100). 54 Acid value (AV) of the acrylic polyol resin is not

speci fi c@héth)hérliceRryladdh pregseibis tn tlt PRigh fifeddtivesieldesiedbrdaed di ng to
the object, for exanple, 1 ngKOH g to 10 ngKOH/ g is preferable, and 3

ngKOH/ g to 8 ngKOHI g is,. .nmore preferable. Wien the above acid val ue (AV) i's
| ess t hath thegaasprgentof ¢ AHEIDEEXt he heat sensitive |ayer may
i nprove, while when the above acid value (AV) is nore than 10 ngKOH g, the

| ong term dur abhd nh¥afB% e m3RLeT R4dhedhe Bhovachthosdl eok M nef t he

acrylic polyol resin can be neasured, for exanple, in the follow ng
manner: A sapple j.s.to be dissol ved i% a mxture of .10 alcohol  and
PG

t ol uéne, seecilieally limited agddiberelont sar bgmreBerly isglected pepopding tortheeq with

phenol phthalein as an indicator, potassium hydroxide required for

neut ral i ghiget, 36y & HpkOtindtedrylic A4, RABINIE abid) rhéndbutPPitaabeateat ed in ny,
and the acid value is to be calculated fromthe followng fornmula (acid

value = A x f_x (1/2) x (56, 1/1000 (1000/ sample (g)), (where A denotes
15 consufist3eoniq agil malwmd,é%wmegwﬁtna% ﬁ*&?n‘ﬁ9g$h}5&3’i|8?alfea%not es titer
of N2

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 butyl, 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 long chain carboxylic acid-containing unsaturated monomer,
15 and the like such as hexahydro phthalic acid ﬁ-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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al cohol i ¢ potassi um hydroxi de solution)). A weight average nol ecul ar wei ght
(Mv) of the acrylic polyol resinis not specifically limted, and

t herefore can be properly selected according to the object, for exanple,
20,000 to 100,000 is preferable, and 40,000 to 60,000 20 is nore
preferable. Wien the above wei ght average nol ecular weight is too |ow,

dur abi |'i ] deteriprated, .and a long tine storage may fluctuate 55
del et i ngﬁ%’r@%rt hesgrean be used alane e Hh‘fongb’é"raﬁﬁ’@ e ]§'r°¥9\7ei ght is too
hi gh, the deleting energy width for deleting the white inage for a short

time with a eadmphss eitheriboks tgdeoxaalleN.(mebk)aseylihacidwstagmchwdecul ar
wei ght (Mw) of the acrylic polyol resin 5 can be neasured, for exanple,

ot PSR R 18 SR RN Y /2201

is not specifically limted, and therefore can be properly sel ected
accor di ngktbf 4-RedFoaky Ryl tReth)aeBRicddd deter] hKE/1 \inkebh)deeylebarid est@ani c | ow

nol ecul ar conpound used for 10 the heat sensitive |layer of the heat
reversi bl e recordi ng, nedium .for exanple, .1.45 to 1 .60.is, preferable, and
1. 48 % 0 andghe iltkﬁnr glx&néﬁlé? Sbthe agﬂ\éengé’@]a@‘tﬁn%%t}bw&a%fmf; €acrylic pol yol
resin can be neasured, for exanple, with a digital refraction neter

( RX- ZOQOeﬂ}E‘ﬂ@n@g yASAEm &hadiBic deidkestel, Rutylady glyedlr didimgth)gdrliccal angl e
det ecting rethod, and can be "calculated fromthe nononer conposition
equati on. Nbreover, 5)23* refractive index of the acrylic polyol resin can
be cal cupgidestey endd k| a, by using property of a polyner of Synthia
met hod.

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, which 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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- Herein, the larger the ratio of the refractive index (of the acrylic

polyol resin) relative to the refractive index (of the above organic | ow 20
nol ecul ar conpound used for the heat sensitive |layer of the heat reversible
recording nmedium is, the larger the whiteness becones. Hereinabove, the 56
smal ler the ratio is, the nore the transparency decrease by the scatter
light 1is revented .The tio of bou 1 (differenc he above two

eff act | GEMD It aRERaHE apEd dopRain i ES HaetE) BRI b P GREREy - The
acrylic polyol resin uses the (nmeth)acrylic acid ester nononer, 5 an

unsat ur aﬁe@eﬂl@m etpenbaxh d ghé hikeabiowe acetateryinyl pesidonate; andaherlited

nononmer havi ng the above hydroxyl group, and the other ethylene

unsatur d nono escrlbed bov can be syn he5|

201 ut | onTEBHS Y PG b A R ok CORRIOMA ot SO, BBy MOS8 P A ¥ hodl.
known enuI5|f|cat|on pol yneri zation nmethod and the |ike. Herein, the 10

met hod oft ryiélt@@ié/ prdeidite abehgt abighRefractivOidde ip@byamiedsyshem i s not
specifically limted, and therefore can be properly selected according to

t he obje |nclug q§ t hose nventionally known. From the viewpoint of
|npr6V|n@ B@?PPP FPIERGUAYS 1M98F- of the inmmge (printings- del etings), the
acrylic resinis preferred to be cross-linked by using 1-5 a cross-Iinking

agent. The cr oAfironigtheN@r§Re réins af thePrausht ikt ek elic pylydkadsin
ultraviolet ray, electron beamand the |ike. Anobng the above t he

cross-1i klng at ,ang the u]traviolet ef er e, in that the
cross-1li ﬁYW@ ’3’§n{h ﬁ@wé%g ?‘?"’éar‘iﬁﬂfs %PGF@@Y&H?%"&:QEE \R}' PHrEddE, and that the

| ong

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 and
the like.

The glass transition temperature of the acrylic polyol resin is
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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termstorage for curing is unnecessary. 20 The above cross-1linking agent is
not specifically limted, and therefore can be properly sel ected according
to the object, for exanple, 57 preferably, (neth)acrylic nononer,

i socyanate conmpound, and the |ike. These can be used alone or in

conbi nation of two or nore. These can be properly synthesized, or nmay be

t hose co rcSaIIy avai l able.' Anong the above, the isocyanate conpound is
pr ef er abiVEU'Tg Speci fi ¢ exanpl es of the conbination of the acrylic resin and
the cross-linking agent preferably include (1) a conbination of heat
plastic resin 1yl Jibve %la%h OTSURc Kt SERS BSTMI St B, OWE? dwhbtes
(met h) acryhc nononer; a conbination of acrylic resin (acrylic polyol
resin) having hydroxyl group, Jth isocyanate conpound, and the like. 10
There arwags 89416 efimapemardsand; hrl rf%?tnﬁ’&%%a g&r*ﬁﬁ@%ﬁ‘&%‘é‘e%‘araﬁﬁﬁe{* t he
combi nation of the heat plastic resin having the acryloyl group or t he

et hacr yhoyls 1, éﬂbﬂblyiﬂey&fm@n{dm&cry' ic nononer. In the first nethod, an

or gani ¢ per oxl Is"to be mxed and heat ed to t her eby cause a radical,

then the acryl group_or_the nethacryl oyl p of e resinis to be
reactsed with tl%e hodotl valup, GugkOdkg) pelk ﬁ@lcv 9érV@%%e|qfﬁBPﬁgri51FCthe
resin.. In the second nethod, a light polynerization starter is to be

m xed anﬁ‘plﬁ'ﬂl i‘ﬂs& 1 8V hot f"ﬁec ﬁé’al hﬁﬁtetae ahﬂrt%@k@foﬁéjcéﬂ bbfi%ﬁ@bly seRidba a

radi cal en the acrylo up or the nmet haeryl oyl group of the resinis

to be reacted with the rmnorrer t hus acconBI i shing the crl%ss l'i nki ng
according to the object, for example, 20 mgKOH/g to 1 OmgKO g is

preferable, and 30 mgKOH/g to 80 mgKOH/g is more preferable. When the
above hydroxyl value is 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 calculated 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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20 of the resin. The first nethod using the organic peroxide is nore
preferable, in that the heat may act for the cross-|linking, and any
expensi ve equi pment 58 is unnecessary for the cross-lin.king. In the

conbi nation (2) of acrylic resin (acrylic polyol resin) having hydroxyl
group, with isocyanate conpound, polyisocyanate conpound having a
plurality of isocyanat roups i s o be pref.erabl usegpf r .the isocyanate
5 conpound. BdGfivedus t@@ﬁ?ﬂ&h@?&hﬁiée%éﬁﬁ@@ §Pee ﬂﬁ&inmye ri met hyl ol
propane adduct of diisocyanate selected fromtoluene diisocyanate (TDl),

hexamet hy) ¢ el%&'&%%ha&@%fopg%:ﬂg éelee%mslc@&%ﬂ% & PRY 8PkcE, foxXPkAmpdé1dl

i sophorone dil socyanate I1) glycol adduct; i11i) |actone ester
adduct; iv) ether adduct; v) buret polyisocyanate, isocyanurate 10

bonded- pa %@mh@mgﬁowg)iﬁﬁrgkgﬂéyaﬁa@é" mgKQifg todmeh@H/eRe. The

above isocyanate conpound preferably uses at |east a chain isocyanate-

conpoundy, ;i @Eé!ﬂe?algfe. t Whggﬁg@aggﬁ&ﬁaaaéﬁu& CAPP s 8Pk k e gRONTig

i socyanate conmpound Is us I's case, the heat cross-link 1s to be

preferably carried out. 15 Wien the above chain isocyanate conpound only is
used,5 i ntrgasparency of tbe dhieat sensitivedayersmayrimprgee. whigivhen thgiabays ove t he
del eting property while decreasing the repetition durability and the imge

stori ng pLARGILY (AvHL Hibfe Bidieo EROMBC N hAReNPAYMlify hRgyanal e

conmpound only 1's us In general the“cros ed resin may ‘get rigid
and inprove the repetition 20 durability and the imge storing property
whi | e dedeteamirated-he del eting property. Wth this, use of the mixture of
t he above chain isocyanate

The acid value (AV) of the acrylic polyol resin can be measured, for
- example, in the following manner: 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 gis to be calculated in mg,
and the acid value is to be calculated from the following formula (acid value
= A x 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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59 conpound and the above cyclic isocyanate conpound can conpatibly
acconplish the deleting property, the durability and the heat resistance.
The above chain isocyanate conpound is not specifically Iimted, and
therefore can be properly selected according to the object, exanples
thereof 5 including, i) those nade by directly reacting a chain conpound

(havi ng dr.oxyl graoup ch and the, li aI i phatic
i socyana‘?ée 1P§l}t?ﬁg%'§yhe%f%’tﬂ§ﬂ ¥ Ved\"f" ﬁﬁﬁ?%e ﬁlr%ectulli%l) Wle}&-,k) ASH% i i) a
reactant of the above via a single or a plurality of ethylene oxides,

propyl engighxtBe delet ra¢ twoideh for deletippahieovhitk iesigefo hahost tikfe The
wei ght average nol ecul ar wei ght of the above chain isocyanate conpound is

not specifically limted, % nd therefore can be properly selected according
‘to the oBject, e%?n%‘i%’n‘ﬁ% ORI THREP™ imit thereof is preferably 700 or
more, the upper limt thereof is preferably 5, 000 or less, nore preferably

4,000 or | ess, TRO¢eestesiarhby nnﬂeéﬁa@bs}eigﬁt Q) of th@&ﬁrylW}ﬁﬂyblh@s&bove 15
wei ght average nol ecul ar weight is too smal |, the cross-1linked heat

I
sensitive |ayer have deteri oy | exibility, el eting
propexrt N eE‘éeaSél'é%‘iLeng@H? et ea ES{%‘E/%C%‘F%% néﬁﬁgf’gg%r&%eecul ar wei ght
is too large, the nolecule nay be less likely to be nobile and the

strengt haﬁﬁﬁ'ﬂfﬁﬁ@ (HUT-8R20GPE Ve b TRehaRspdraddn)Hei®the likbe wei ght

average nol ecul ar wei ght per one isocyanate group has its preferable | ower

limt of 150 or nmor e refe abl 00 or
The ref?'actwe index of the ac>rly12c polyol resm 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.

The 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, tile 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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more, and especially preferably 250 or nore, its preferable upper linit of
2,000 or less, nore preferably 1,500 or |ess, and especially preferably
1,000 or less. Wen the weight average nol ecul ar wei ght per one isocyanate
group is too small, the cross-linked heat sensitive |layer may have 5
deteriorated flexibility, and the deleting property may be decreased. Wen

the wei ght average nol ecul ar weight per one i,socyanat roup i s. too | arge,
Lhe ol cRLeRHe Baiap iss 4he MReey I T RSB aEAeh LY ShEERBHR RISt he
~durability may be decreased. The above cyclic isocyanate conpound is not

speci fi caldpbvbatdd edChartio 0l eldifferaae ihehpraoet tywosefeetied accor di ng
to the object, exanples thereof including, isocyanate conpound and the

| i ke having benzene_ring, isocyanurate ring and the |ike. These can be used
al one orlg X@%Fﬁo$lﬁ31156%n1@ﬂ’r‘t"0ﬁ)t d?ﬂs‘ﬁ@gm Bt he above, the cyclic

i socyanate conmpound having isocyanurate ring is preferable, in that it is

unlikely to beryeht@MRGolaNkekiittisddthe (tidth)SAFia atid bstied meoiRdiabr, as

al kyl ene chain and the l1ike other than the cyclic structure. The wei ght
aver age nol ecul ar wei ght of fhe abgve cyclic, i sqQcyanate corTPound i s not
specif i canupspiwiated menmenbading eca&?’i’vﬁé’aﬁ]i"i?ﬁfgr’é’lrg?ug’eﬁ‘%&‘f‘éﬁl uratedy di ng to
the object, for exanple, the lower |imt of 100 or nore is 20 preferable,

200 or Sohfer AR tRE 8H8%s Byd 31 Yrol! £nd She6HRG dhllene. preferable, the
upper Iinlriﬁrot O(Q%rl,oorolgor | ess ig pr ef %&ab e, 700 or Iesrsbi S nore 61

preferable. Wien the above wei ght average npl ecul ar ight is.too small,
heat i ng HnS&mabehmOﬂPMﬁrﬁﬂ@?ﬁﬁ@bﬁiﬁb@%@%%g? SYPEhesiapdPRERPAE t he coat

~ solution polymerization method, known suspension polymerization method,
imown 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 using
15 a cross-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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filmincapable of cross-linking, thereby the durability may be decreased.
When t he above wei ght average nol ecular weight is too large, only arigid 5
- structure can be forned, thereby decreasing durability. The addition anmount
of the above isocyanate conpound is not .specifically limted, and
therefore can be properly selected according to the object, for exanple, 1

- mass part to ) art..relative to the acrylic resi t.he acrylic
pol yol r%@f?ﬁaﬁgﬁgamr?zbgcﬁlﬂ? MANoReY; IOgKFRAate L0 r‘;fgralnlgjt%lge %rass’ 10 part
~is nore preferable, and 5 nass part to 40 nass part is especially

pr ef er abTResdMiabt e d dltidd NinbeEIbinationt dfetwabegoirs.0CYRe&s éarcbapound i s
| ess than 1 nass part, the elastic nodulus at high tenperature nay becone

| ow, and thereby the heating by the thernmal head and the i ke break the
IO ML i PRI LR L R0 M S SR b gV R
of 15 the above isocyanate conpound is nore than 50 mass part, the

ref ract i yBovd, BHE XsoFiinRRCIEp diaw isApubfédadld.r ansparent density may be
decreased. The quantity of the isocyanate group in the above isocyanate

conpound, relaftive,to the_ hy xyl gr.oup of ,the acrylic.resi the acrylic
pol y&l resin) éléech%? expuples g&ﬁ'ﬁf"ﬁ%ﬁ‘?@ﬂ? Ogﬁgetaﬁ’é?lg}rﬁsén é&fjrq: properly
sel ected 20 according to the object, for exanple, 0.05 equivalence to 1

equi val e&‘b%silﬁllﬁﬁgfa%éﬁbb%fe?dlﬂy@néluﬂ@l(il)’ﬁ'c@ﬁfb@néﬁoxl oPheatpMaktienesin s nmore
preferable. The 62 above quantity |less than 0.05 equival ence nmay decrease

the elastic nodulus. at high tenperature, and.ther the heating with the
Chor el hREMERHEY Gvb Tpyn T mﬁs@aféﬂyltaaf@ueo‘a'ﬂth Fm?ﬁ%%@wctmﬂﬁomﬁ%

deteriorated durability. The above quantity of nore than 1 equival ence may
decr ease($HhecdifbiddionVst deBfi®Xresin (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 metilacryloyl 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 first 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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5 thereby decreasing the transparent density. For pronoting curing reaction
of the acrylic resin (the acrylic polyol resin) and the above isocyanate
conmpound, catalyst can be used. The catalyst is not specifically limted,
and therefore can be properly selected according to the object, exanples

t hereof including triethylene diamne, 10 cobalt naphthenate, stannous
chloride, tetra-n-butyl tin, dinethyl tin dichloride, trinethyl tin

hydr oxi de urdiesessayy fer thmerossMndiinge, di-n-butyl tin dilaurate, and the

| i ke. These can be used alone or in conbination of two or nore. Herein,

the consumed Ct?]&%fei éom%ahtlg (2})8?&:%&:%!@ (dleBylOpoldobrespechiving! | v

limted, and therefore can be propeily selected according to the object,
for exanple, 0.1%Dby mass to 2% by nass relative to resin solid .content is
pr ef er abigdro@yharoup, mibh irscEa tercompituh Polvifecyamate CPBPORBA VIR ( he
above organic | ow nol ecul ar conpound 20 is to be |lower than the above

resin, f 85 i i HRVESAORr TRE §Sddyahateei ght 1S
preferab?g,l%%?fgbso'gcggli%‘%o%m?@gﬁ%r@%ﬁgrpg?%f%b%\e/. 63 \:[/'%en thg a%ove wei ght
average nol ecular weight is less than 100, the nelting point is too |ow,
t her &f or esmporendrBeatnpldsof the petyibesyaasiip compountdynlydeht tergethylel zed.

When t he above wei ght average nolecular weight is nore than 2,000, the

o Bl BB S i Anerapcisalop ol ey, corpound
hexamethylene diisocyanate (HDI), xylylene diisocyanate (XDI), and
isophorone diisocyanate (IPDD); 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
isocyanate compound. Mixture of the chain isocyanate compound and the
eyelic 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 of the mixture of the above chain isocyanate
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The -above wei ght average nol ecul ar wei ght can be neasured for exanple, by
a liquid chromatography. As |ong as being capable of becomng in a form of
a particle in the 10 heat sensitive |layer, the above organic | ow nol ecul ar
conmpound is not specifically Iimted, and therefore can be properly

sel ected accor di ng to the object. For exanple, the above organic | ow

nol ecul ar co uI e ef er abl cont al at | east e selected from
he or o PEBICRL APAQREALAYS GEFIC ISP e FoRuH R i EPRARG b atom
speci fic exanpl es ther eof incl ud| ng -OH, 15 -COCH, -CONH, -COOR, -NH, -NH2,

-S-, - S &complish t1a) ddletingtpatperts, tHeedutabikty dhé¢ the heatgeqitianiceof t he above
organic | ow nol ecul ar conpound is not specifically limted, and therefore

can be properl ected .accordi to the abje to,200C is
preferabl o antheaEOYS ARG Aite c&wpﬁ}l&ﬁéﬁm?épevﬁsﬁﬁﬁﬂ@ﬁﬁg Grel ti ng
point is | ess than 30C, the nelting point is low, thereby the cooling

after thghdrefdrengn ey dell edted takyor@éng €6 Yisd abjett, @xhhifples tladtieef | ow
nol ecul ar conpound, failing to carrying out the inage form ng-deleting.

When t he, aboye ltin 0j re than 20 the h sensitivity may
be hi%yh %rf?i?‘i‘ﬁﬁmt%‘:’ﬁ%Efq‘i?gnbx\ﬁilﬁnqﬁé’e?%?gr&lC(fﬁé%é}omé’gﬁﬁafd‘ﬁ%’rncg t he organic
| ow nol ecul ar conpound, failing to carry out the 5 imge form ng.

Pr ef er abhgdgsainekesp Shich he dadlomeolod B the like)vvitH giphAic GooPpouire | ncl ude
car boxyl group -containing conpound car boxyl group

(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 deteriorated flexibility, and the deleting property may be
decreased. When the above weight average molecular weight is too large,
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 lower limit of 150 or more, more preferably 200 or

60




non- cont ai ni ng- conpound (whi.ch does not contain carboxyl group at its
termnal end, hereinafter referred to as "carboxyl group 10

non- cont ai ni ng- conpound”) and the |like. These can be used alone or in

conbi nation of two or nore. Anong the above, the carboxyl group

non- cont ai ni ng- conpound is especially preferable, in the foll ow ng points:

i) the nelting, point thereof ot increase even.when the .carboxyl group
'non-cont%'ioﬁ‘?:r?dldcgﬁﬁ%lﬂ“ pEeteRa B 50T RO 1 I Haper ﬂnﬂﬁef c -15

subst ance such as a m nor anobunt of ammonia or amine is present, ii) the
white sap p08lrQ8ss HeG1@Yprafetabhie 1\800t ¢ 1688, Wil éRclAIWDSFofétaby TR0t shi ft
to the high energy-and-high tenperature side, iii) incapability of formng
image is not c ed i ch be attributable to decreased heat

sensi ti vt Ipss. Wihan e Rightsyerage @@E%ﬁ%ws&sm ped'r%l?ngQ%Wa&Pni ng
compound is not specifically Ilimted, and therefore can be properly

~sel ected Ol Qb Gnial, tthE codisSlehke BheatxAEMi0S 14201 0aY Havel udi ng, saturated

nonocar boxyli ¢ acid, saturated dicarboxylic acid, unsaturate

d
nonocar boxyl i c acj d, unsaturated i carboxylic; acid, saturat hal ogen
fatty ac %Eermgadﬁ%ng&l%% &he fiafettylg BEARgrisamay) be-dewsase -ce‘g'@iea, hal ogen
~allyl carboxylic acid, thio carboxylic acid, 5 and the |ike. The nunber of

carbons gfe ﬁr@f‘g@%ﬁé@a?@ﬁﬂﬂéﬂér Weidial perSRRCisbbFl dt¥ drblih i€tbo Ridge ! herefore

can be properly selected according to the object, for exanple, 10 to 60 is

preferable, 10 to 38 is nore _preferable, and 10 to 30 is especially
pr ef er abthe mpleesde gy belagsdikedy nbe anobile andibhe streggthpnd ho

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 compound 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 limit of 1,000 or less is preferable, 700 or less is more
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-~ two or nore. Anpong the above, saturated or unsaturated nonocarboxylic 10
acid, saturated or unsaturated dicarboxylic acid, allyl carboxylic acid,
hal ogen al |yl carboxylic acid, and thio carboxylic acid are preferable.
Exanpl es of the above saturated or unsaturated nonocarboxylic acid include
hi gher fatty acid such as lauric acid, dodecanoic acid, nyristic acid,

pent adecanqgi c acid, palnitic acid, stearic acjid, _ behenic: acid,
nonadecapisiferable. aWhen theahave vaeight ayprage melegularavelghtiis keo s, above
saturated or unsaturated dicarboxylic acid is preferred to be aliphatic

di car boxpbdeng B bKk Hf'ati Meh Bl inBYn R icahs@évalﬁﬂ%ﬁohcma%%Qﬁn_gmh@fdahﬁbI e

exanpl es thereof 1 ncluding succinic acid, glutaric acid, adipic acid,
pinelic acid, suberic acid, azelaic acid, sebacic acid, undecane dioate, 20
dodecanefiin dgneapahle of expsedinkingoteareby the dusehitisy amanbe deproagedcane di oate,
hept adecane di oate, octadecane di oate, nonadecane di oate, eicosane dioate,

66 heneim&%ﬁi}&a&ﬁove@%@m@%fﬁwﬁmﬁm %Fgg}%t!ig%oir e ggidoxyl group

non- cont ai ni ng- conpound 1 s not ~ speci fical imted, "and therefore can be
properly selected according to the object, for_exanple, a conpound
cont & ni sigururietcanrhst emled, thenebysteceasing dareldidn from t he group

consi sting of oxygen, nitrogen, sulfur and hal ogen atom (for exanple, -OH,

hal ogen at om A i : §ﬁ%§é i Iﬁ;{g{g){ t her eof
i ncl ude al kang{lm,i!e %PE&%%*%%P?‘Jﬁg?%‘géﬁg"gﬂsgm , tft‘%acl%(lsrcf:;en asﬁgﬁe di ol, al kyl

am ne, al kane, al kene, al kyne, hal ogen al kane, hal ogen al kene, hal ogen
al kyne, snasifscallsklimdteds poaddbgrefone car pelryoperly selected accordng to e
nonocar boxylic acid ester, saturated dicarboxylic acid ester, unsaturated
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 especially
preferable. When the addition amount of the above isocyanate compound is
less than 1 mass part, the elastic 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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monocar boxylic acid ester, unsaturated dicarboxylic acid ester, saturated
nonocar boxylic acid am de, saturated dicarboxylic acid am de, unsaturated
nonocar boxylic acid am de, unsaturated di carboxylic acid am de, saturated
nonocar boxyl i c acid amoni um salt, saturated di carboxylic acid ammoni um 1-5
salt, unsaturated nonocarboxylic acid amoni um salt, unsaturated

di carboxylic acid ammoni.um salt, saturated hal ogen tt cid ter,
sat ur at etbavs Gipanitydess than 0.0y sqguvalencs mavge Pﬁ%gﬁe ]é'lS?V rﬁ%‘?@“ﬁnﬁoni um

salt, unsaturated hal ogen fatty acid ester, unsaturated hal ogen fatty acid

am de, Uﬂsﬂig{lhrt% hahegandithbtebyfcheqtimg with sl therahdlyheRbatidilé i c: acid
20 ester, allyl EJ?:‘Igaiarrboxlgﬁ’:li c acid a}ﬁ‘i de, al |€| carboxylic acid ammonium salt,

hal ogen allyl carboxylic acid ester, halogen allyl, c oxyl jc acid am de,
67 hal oglke maybreakiingoopt ﬁ,lmaé‘?%ﬁﬁﬁﬁdﬁifi? ré%lr%t?gtdﬁ‘irggﬁ%téfohtﬁ? a@ﬂ?’%
carboxylic acid ester, thio carboxylic add am de, thio carboxylic acid
ammoni umsahfivy oCRALROWNAM & %i@al@_ﬁ&@ﬁl ddérbsetloRGtactirdnidee, | i ke. These

can be used al'one or in conbination of two or nore. 5 The nunber of
carbons of the above carboxyl group . non-containing- conpound is not
speci5 i cehargby dasreagingvhe trpappawsd deR§ e properly sel ected according to
the object, for exanple, 10 to 60 is preferable, and 10 to 38 is nore

preferable. The,abcRhRingcatiRgARAELILA of BRe askyic kil (e ARPNEpEBILDOXY!

group non- contaihing- conpound may be saturated or 10 unsaturated,

ot herw se rrgf/ be substituted wth hal ogen atom_ The above carboxyl group
non- contesinl wed the phevmisopranateaomparnd, caalyslosan havspd: I@&Pmel ting point
of 40'Cto 70'C, for exanple, fatty acid

_catalyst is not specifically limited, and therefore can be properly selected
according to the object, examples thereof including triethyléne diamine,

10  cobalt naphthenate, stannous chloride, tetra-n-butyl tin, dimethyl tin
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 to the
object, for example, 0.1% by mass to 2% by mass relative to resin sohd
content is preferable.

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

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

average molecular weight is preferable, and 150 to 1,000 is more preferable.
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ester, dibasic acid ester, polyvalent alcohol di-fatty acid ester, and the
| i ke. The above fatty acid ester has nelting point |ower than that of the

15 fatty acid having the same nunber of carbons (two nol ecul es associ at ed),
meanwhi | e has the nunber of carbons nore than that of the fatty acid

havi ng the same nelti ng point. Wth the above, the above fatty acid ester

havi ng the fol n at ur es nor e advant ageous,t ha th aci d
havi ng t he sar}&%ﬁﬁ t?’?ﬁg’oﬁﬁlv?ﬁlghéﬁﬁﬁ"’@gs‘?lﬂ%" STk S ﬁa{‘ﬁ@wmge 20
printing- deleting, increasing degree of whiteness, making high contrast,

and i npgHevinBRihE pelrttik @6o thw,abkldfbye, thigroeganictibe Iﬁbbs\t&laiaiompmr&tl on of
the 68 |nage prlntlng deIetlng |s inferred to be caused by change of the
di sper si on te of (gar t e .organi.c, | ow nol ecu@r co nd which

change ,glayd}q eo‘i}‘ﬁféiiﬂ % i 3hoVg eiehh averRgpamp e above

organic low nolecul ar corrpound |n the heating. 5 O the present i nvention,

use of ajghstdifitnPD, 0ooe thahidtiagipdigsiseiooanigh, tHeeeforghtheadrighng: Jooi nt
organi ¢ | ow nol ecul ar corrpound can increase the transparency tenperature

wi dt h and |rrprovethe Ietlng Si rmal, head. As a
resulf, BolaralwesomR R Ay Rt Be St %b&%vgﬁe&e 1Ehbthe thestadAdn que t o
storage a sufficient deleting property is secured, 10 inproving the
repeti tlfgihggq;al%lwﬁﬁeﬁé(pmthe material itself The above fatty acid ester

is not specifically limted, and therefore can be properly sel ected

according to the Ob] ect, . for exanp e one ssed e follow ng
structural forkae abpys weéglﬁrae‘feéaae%ole@amlsét g’?‘ E%P&‘?aagl‘%?é:}%l a (1)

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
preferably 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, -NHg, -S-, -S-S-, -O-, 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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15 In the above structural formula (1), Rl and R2 nmay be the sanme or
different fromeach other, denoting al kyl group having the nunber of
carbons - of 10 or nore. The fatty acid ester nay be used alone or in

conmbi nation of two or nore. The nunber of carbons of the above fatty acid
ester is not specifically 20 limted, and therefore can be properly

sel ected according to the object, for exanmple;..20 or nore is preferable,
25 or rm(préfstzslhﬁ@)itge QF%@PMépolaﬁwlamow%@%ga@qg@é%%ﬂ&Wt Pef er abl e.
The nore the above nunber of carbons is, the higher the degree of

whi t enesgy i so fdy Fﬁhg\/dél&iﬁg.e UaRs! id Mbvdnaltihg p¥int I endiRl thian@gorO)t of the
above fatty acid eSter 1s not specifically limted, and therefore can be
properly selected according to the object, for, 5 exanpple, 40.C or, nore is
pr ef er abthe heyessnsitaviey apgy be high tlh%re]batthy lw@t@ge@tt@rtq’gﬁgaeé@éége%l t he
above structural fornmula (1) include higher fatty acid esters such as

met hyl AUEEYhilBiEas &y cgkadecy!
Iaurate,aﬁ?@#ﬁgggg%%k%g#ﬁ?%%?@%%g%gg%§$ﬂ%%hené?% aﬁ% t he Yike; et hers and
thio ethers 10 such as Ci 6H3a- O Cl6H33, Cl6H33-S-Cl G433, Ci 8H37-S- C18H37,
Cl2HZ5- SiimagefamingoH39- S- G qH39, C12H25-S-S- C12H25, and the like; and the
| i ke. The above dibasic acid ester is not specifically limted, and
therefore Ca“PPe%PJBlQ%E:éiﬁ&ﬁéé SELRA AR L AR To¥ HfeMhLEImpbRAd €Xanpl e,
any one of nonoester an 1ester, and the one expressed by ?he fol |l owi ng

structural 15 forrmula (2) is preferable. R300C- (CH).-COOR4 Structural
formul a {t&fude carboxyl group-containing compound, carboxyl group

non-containing-compound (which does not contain carboxyl group at its
terminal end, hereinafter referred to as “carboxyl group

10 non-containing-compound”) and the like. These can be used alone or in
‘combination of two or more. Among the above, the carboxyl group
non-containing-compound is especially preferable, in the following points: i)
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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In the above structural formula (2), R3 and R4 nay be the sane or

different fromeach other, denoting hydrogen atom or alkyl group having
the nunber of carbons of 10 or nore (not applicable when both R3 and R4
are 20 hydrogen atom. The total nunmber of carbons of the al kyl groups of
R3 and R4 is preferably 20 or nore, 25 or nore is nore preferable, and 30
or nore is 70 espeC|aIIy preferable. n is pref rably 0 .to 4 1to30is
more pr efxamples tharpef inclpding SP§“@§B@@F%‘T°§‘%‘? ’é’r%?b satpgatedn ¢ he nelting
point of the dibasic acid ester is nore preferably 40"C or nore. The above
pol yval eficafldxgiielact, Jrfefa‘izﬁrét@dQn&@éc%&bdngrlﬁoéclapﬁﬁeéﬂu‘iﬂtd&’ 5 1linited, and
therefore can be properly selected according to the obJect for exanple

t he one expressed by the follomnng séauctural formul a r ef er abl e.
CH3( CH2) ficatimaybezy Y B 6ids &Psawrﬁm eﬁ!(faFW the above

structural fornula (3), p |s preferably 2to 40, 3 to 30 Is nore
preferablgqd and crbBxdtc acﬁdeﬁ%%bﬁla{weaeé@mfelaeid MBS cavlpkgliabkid, 2 to 40,

3to 30 1s nore preferable to 22 is espeC|aIIy pref erabl e. The above
- pol yval ent _al cohol fatt aC|d ester has pelting point, |ower than that
of tfe fandyhediks. héﬁhﬁrrgamger ebearbanAwvE Fho abews epIRROURGS Helefuhi | e has t he

nunber of carbons nore than that of the fatty acid having the sanme nelting

20 VARG, L RS0l v 0porsenla shfaiigtouie ot
| 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, saturated or unsaturated monocarboxylic
10 acid, saturated or unsaturated dicarboxylic acid, allyl carboxylic acid,
halogen allyl carboxylic acid, and thio carboxylic acid ere 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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advant ageous than the fatty acid having the sane nelting point:
suppressing deterioration of the image printing- deleting, increasing
degree 20 of whiteness, making high contrast, and inproving repetition
durability. The above organic |ow nol ecul ar conmpound is preferred to be a
71 conbination of i) a low nelting point organic |ow nol ecul ar conpound and
ii) a high nelting point organic |ow nolecular conpound (nanely, having
nel ting PORHEOSH > docosang O%W%@R@théJﬂﬁ%lting-point organi c | ow

nol ecul ar conpound in i)), thus further increasing transparency
tenperature wrﬁﬁ@_abawcmfokgrgfm h 6 ehEtaTRHg- S PO iPgdeen i) and i)
above is not speciftically imted, and theretore can be properly sel ected
according to the object, for exanple, 30'C qr npre s preferable, 40'C or

more is sracafigalls kmitside andidereforecan bagrrepedy selestehascprdmer @ tis e. 10 The

nmel ting. point of the above |ow nelting-point organic |ow nolecular
conmpoundgp;gcf) (f%rl SPfabld, Gaoh¥pdudd EsiftaiBRg ihNed ﬁiogéééﬂ& ap1oRcRnererly

sel ected according to the object, for exanple, to 100" C is preferable,
and 50'Cto 80 Cis nore preferable. Mreover, the nelting point of the
abové hsejactedifromdhe@ranp spysisting dfwxysprcwiteeseso ﬁﬁlcfuh@ndga&l@gen
specifically is Iimted, and therefore can be properly selected according

to the OQ{o‘?ﬁt(forfe%Pléfléaf@i?l%%l;o%gggtwﬁlgﬁ'}% likePicef Qiabite. AgkdfQ’ C o

180'C is nore preferable. above ting-poi nt organic |ow

nol ecul ar conpound is p referred to have the nelting point of 100'C or
nore, exexpnpiestthereeffinclude 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, satﬁrated
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 ilalogen fatty acid
amide? unsaturated halogen fatty acid ammonium salt, allyl carboxylic acid
20  ester, allyl carboxylic acid amide, allyl carboxylic acid ammonium salt,

halogen allyl carboxylic acid ester, halogen allyl carboxylic acid amide,
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20 including aliphatic saturated dicarboxylic acid, ketone having higher

al kyl ~ group, sem -carbazone derived fromthe ketone, a-phosphono fatty
acid, and 72 the like. These can be used al one or in conbination of two or
nore. Exanples of the above aliphatic saturated dicarboxylic acid include
succinic acid, glutaric acid, adipic acid, pinelic acid, suberic

acid,.azelaic acid, .sebacic.acid, undecane, di oate, decane di.oat e,
tetradec%ﬁ@gﬁPéingagxﬁﬁﬁFéﬁ %H%ﬁ%ﬁ%%&égﬂhﬂyadﬁﬁﬁﬁ% 1B 50P9XK86t adecane
di oat e, octadecane dioate, nonadecane di oate, eicosane di oate,

henci cosadi@ateé, t1ecashas/ 1t £38 eumidanthiblarbéstsdic A0i¢ aahayrivatsalt, e
preferably includes ketone group and hi gher alkyl group as necessary

structure groups, noreoves .i.ncludes ar tic ri or 10, arseni ¢ ring having
mons ubst PP RENARCGHSURF o RO BUOPOL AL IIE BReup Hotecat BE APo Al o
carbons of the above ketone is preferably 16 or nore, and 21 or nore is

nor e prefeirpdlBbiddifRl 6F tdd6r alpy¥e seni -carbazone is derived fromthe
ket one. The above a-phosphono fatty acid can be synthesized, for exanple,

in 15 the follow ng manner: According to th thod of J. Ak. G| Chekit's
Soc, %1, 205 Thosambharf cagbens Qf.rt%%a%?‘céﬁecé‘ﬁ CXHSPHRe, the fatty acid is
to be bromnated through Hell -Volhard - Zelinskin reaction, to thereby

obt ai n Haﬂfceﬁtdlﬁixﬁfc@:ﬁﬁéuﬁa eheespadiBally Henivdd, eFidaeeefoR6 can eoni de i s
added by ethanol, to thereby obtain (x-brono fatty acid ester. Then, the
(x-bronmo 20 fatty acid ester is rea tedzgy heating wth triethyl ghosphite,
to ther eByopesbt sglactad aesarshna do the opiesh iar expmple.fi] fo &wa‘i"w lysis
usi ng dense

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 example, 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 durability. Herein, the above deterioration of the
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73 hydrochloric acid, to thereby recrystallize wphosphono fatty acid
(which is a product) fromtoluene. Wth the above, wphosphono fatty acid
can be synthesized. O the present invention, for increasing the
transparency 5 tenperature wi dth, the above organic | ow nol ecul ar conpound
may be properly conbined, or other material (s) having nelting point

different from, that_ qf, .the abpve organic | | ecul cojnpound may be
conbi nedMa§f Pﬁ@t%é@qugﬁgil‘f E rlfeély‘é’rgl?e ?%égeﬁl%ynahas‘lgergtihg PEFE N bhove
organic | ow nol ecul ar conpound to the acrylic resin (resin having

cross- | i gktd Bf fHd paitit@did Srgaaic ERegidléqdht yompouheaviioh ghainge iow nmol ecul ar
conpound acrylic resin), and therefore can be properly sel ected according

to the object, . for example,. 2 ;.. | to |l : 16 i referable, .and 1 : 2 to |
08" 1's pabEablerasrebARISHT AbBhererst A ithe ALSKE PREHEIE above
range, dispersing the above organic |ow nolecular conpound in the above

resin meyoheudhd Edpbind id Bhé Reasipg. maki ng opacity may becone difficult. O
the present invention, when the above fatty acid ester is used as organic

| ow nol ecul ar npound of . the above lqw neltin oipt, it.Js ref.erable to
mx & strai ght5§mﬁ Rrepat b‘é‘éﬁr‘ﬁéﬂ#’d@ﬁtogiwué‘ég’ﬁg]iﬁ%gﬁt% agid e%?gaﬁflc | ow
nol ecul ar conpound having higher nelting point than the 20

| ow el t {inonRA-Melfiak hbiRChiEaast Biw nddécdlas taapbigd tha iab@ese thanspar ency
tenperature wdth. Inthis case, the image del eti ng (maki ng transparency)

74 ) )
transparency temperature width and improve the deleting property when

using the thermal head. As a result, even when the deleting property hasa -
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 properly selected according to the object, for example, the one
expressed by the following structural formula (1) is preferable.

R1-COO-R2? ~ Structural formula (1)

15 In the above structural formula (1), R! and R? 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 preferable, 25 or more is more preferable, and 30 or
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by the short time heating with the thermal head and the |ike can be

i nproved. Mreover in this case, margin of the inmage del eting may be
increased. Wth this, even when the inmage deleting energy is fluctuated
with the el apsed tinme, no practical problem my be caused, which is

advant ageous in that deleting with the thermal head is acconplished. The
above strai ght chain hydrocarbon-contai nj ng, conpound referabl y has the
total nurbes isgspegyblrrefaragle.o Bee morg tbe #oge num rqg caghansiSa i Anong
t he above, those having cyclic structure are preferable such as cyclic

hydr ocarjboRe Hg d@é?é@%ﬁnﬁ%&h&sﬁ@%ﬁﬂﬁroﬁﬂ% kRe PERItAIEn Andakiligy.! o | i ke),
g

aromatic rin or “exanpl e, benzene, naphthal ene and the |ike),
heterocyclic ring (for exanple cyclic ether, furan, p¥ran; hol i ne,
pyrrolidine, prenedting popstreidhe ahoyeifattyacigppteriipaot sp ﬁg};‘ﬁlﬁe,
pyrimdine and the like) , condensed heterocyclic ring (for exanple

benzopyr ol B8d thepdiBkEead 882285 sBRctéiA QR ARE RtheldiFedt] ) ; nmore

preferably those having Is phenylene structure (for exanple phenyl group
and the |ike), cyclohexylene structure (for exanple cyclo hexyl group and
t he IS kedxanapke, HBfEosayete is nrefagableand especial |y preferably those having
nmet hyl group in at |east one of termnal ends of nolecule. Specific

exampl es of t g, abeY ExShb AN hENa 1 ddiE YR debbosscidyoiie Abehai n

hydr ocarb on- contal ni ng- conpoun avi ng urethane bond, (2) straight chain
hydr ocar bon - cont ai ni ng cgnpound.having suLfon§4 bond, (3) .straight 75
chai n hystrocansbforneelat @) mayde bigharfatiaacid gsteramugh asmete bond, (4)

stearate, tetradecyl stearate, octadecyl stearate, octadecyl laurate,

tetradecyl palmitate, dodecyl behenate and the like; ethers and thio ethers
‘10 such as CieHss3-0-CigHss, Ci6Hss-S-Ci6Has, C1sHs7"S-CisHar, C12Has-S-CiaHoes,

C19H39-S-C19Hag, C12Hzs-S-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 ana 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 R? and R* are

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

R# is preferably 20 or more, 25 or more is more preferable, and 30 or more is
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strai ght chain hydrocarbon-containi ng conpound havi ng di acyl hydrazide
bond, (5) straight chain hydrocarbon-containing aliphatic conpound havi ng
car bam de bond and uret hane bond, (6) straight chain 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- containing aliphatic conpound

.having a plurality of carbam de bands, (8) cyclic¢c conpoun qﬁéing

car bam despesily predsrable | 8 iz Brefatatly ihin 4@ la?% He1meue prpfaraine. ande.
Preferably, the straight chain hydrocarb on- containing conpound of 10 the

above (1% th Qo(iglesﬁ&%ﬁléy?wawe@ aRGUM, t9E WPLIRSbiRAST thd\diFAR At @

t hereof, urethane bon -NHCOO- ), sulfonyl bond (-S02-), am de bond
(CONH-), diam de oxal ate bond (-NHCOCONH ), diacyl hydrazide bond
( - CONHNHexbey 1s grorp prafergblyid) Suenmesecar bani de bond (- HNCONH ). The above
strai ght chain hydrocarbon-contai ni ng conpound 15 preferably has the

mel ting poi nt PRYLBEvVE balyvalst dibdd] difat90&d @EtaFRE Bot sﬁ@éiﬁp:ﬂ'lff erably
110"C or nore, noreover preferably 120'C or nore, and especially

preferably 1300C or nore; its upper limt of 180CC or |ess, nore
pr ef & ablijniteh'agdothereioze cas hedirappilypetsctediBreprdsm © Be olyeet, fuhen t he

above nelting point is too |low, the transparency tenperature w dth cannot

20 be inﬁgﬁg@fé&m& *&‘fn@%&%ré’&%ﬂﬁsﬂmﬁmﬁ%ﬁ?Eﬁ‘ﬂdcﬂﬁra‘lrfeﬂﬁﬁlay(3)"i§'i le, when too

hi gh, t nsitivity in formng the e I nmage may be decreased. 76
Exanpl es of the above straight chain hydrocarbon- containing conpound
i ncl ude prefeealdrpressed by the following structural formula (4) to (9).

CH3(CHg)m-2CO0(CH2),00C(CH2)m-2CH3
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 number of carbons,

15 meanwhile has the number of carbons more than that of the fatty acid
Ihaving the same melting point. With the above, the above polyvalent
aleohol 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 prin’;ing-deleting, increasing degree

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

The above organic low molecular compound is preferred to be a
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R5- X-R6-Y-R7 Structural formula (4) In the above structural formula (4), at
| east one of X and Y denotes one of urethane bond, sul fonyl bond, and

car bam de bond, and the other of X and Y denotes one of urethane bond,

sul fonyl bond, carbam de bond and am de bond. R5 and R7 denote one of
CH3(CH2).- and é]—lg((:l—lﬁ)mo- (CH2)n-, R6 denotes any of -(CH2),,,-, the
groups expressed by the follow ng structural 10 foryjula (4-1), and..

st r uct uregmpimegignpfiia i9v.v'mel(tntaagm@h,orswqét)wrlaple%%ﬂoa}l{%n)df}ngHb ~n
Structural fornmula (4-2) In the structural formula (4- 1) and the

struct ur@pﬁglemrﬁg(@n%r- 186y I G186 a2 [ BrifoRindl RRkie]P Havigl 15 R8-X-R9
Structura ormula™(b In%he above structural fornula (5), X denotes one
of di am de_oxal ate bond and di acyl hydrazide bond. R8 and RO denote one of
CH3( CH2) melting pomvdiighey thar tlorbyf the lpfvamelangpomiguiganic % i nt eger of 0 to
30. 77 i 11 - ARIO - X- R11- Y- R12 Structural forrmula (6) In the above

struct urﬁfoléc%é@‘&fg?f)gﬁnd [1?‘5 %)g,dtthlSdﬁﬂ%& @dlerd £38¢ tRARpas&iQct ed fromthe

group consisting ur et ond, sulfonyl bond, carbam de bond, am de
bond, di am de oxal ate _bond, and di acyl hydrazide 5 bond. Rl and R12 denote
one & -t{erpematupgwidlcH2)m O (CH2)n-. R |

The difference in the melting point between i) and ii) above is not specifically

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

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 is preferable, and
50°C to 80°C is more preferable. Morcover, 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 1s more
preferable.

The above high-melting-point organic low molecular compound 1s
pfeferred 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

72




denotes one of CH3(CH2)m and CH3(CH2) m O (CH2)n-. m and n each denote an
Integer of O to 30. A denotes phenyl group, cyclo hexyl group, and the
groups expressed by the followi ng structural forrmula (6-1) to structural
formula (6-2). 10 R10-X- R12 Structural formula (7) In the above structural
formula (7), X denotes any of urethane bond, sulfonyl bond, carbam de

bond, anj,de,.bond,, di am de oxal ate bond, angd. i ac hydr azi de bond. R10 and
5 oot BRE" oThésddas fe URA ASheShm e BB mab R s A e onot e an
integer of 0 to 30. A denotes 15 any of phenyl group, cyclo hexyl group,

and the groupsEgxppbssefttheyaliove alfphdtiatgrstedutitarbalkylioaoid melwdel) to
structural fornmula (6-2). 78 0 Structural forrmula (6-1) Structural formula

(2] Ve AR . o S S
CH3(CH2),, and CH3(CH2)m OG- (CH2)n'. mand n each denote an integer of 0 to
30. St I ugdbdicad adid] Gllecdr?) di6Qte, Aodued s dloat@riatiadlete dioate,
5 pentadecane diocate, hexadecane dioate, heptadecane dioate, octadecane
dioate, nonadecane dioate, eicosane dioate, heneicosadioate, docosane dioate,
and the like.
The above keton.e preferably includes ketone group and higher alkyl
group as necessary structure groups, moreover 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 i1s added
by ethanol, to thereby obtain o-bromo fatty acid ester. Then, the c-bromo

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

obtain a-phosphono fatty acid ester, followed by hydrolysis using dense
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XIRl4 v - R1\x\ R15--- R15 In the above structural formula (8) and
structural fornmula (9), X denotes at |east one selected fromthe group
consi sting of urethane bond, sulfonyl bond, carbam de bond, am de bond,
di am de oxal ate bond and diacyl 5 hydrazi de bond. R14 denotes one of
-(CH2)m and -(CH2)n,-O0(CH2)n-. R15 denotes one of CHB(CHZ)m and

CH3( CH2) 2 a each de n i . Specific
exanpl esﬂ}ﬁﬁoéﬁg’i‘b%@@n‘ls‘{a’frrgbﬁ r‘é‘ﬁéf?ﬁ*ﬁ P‘d@?ﬂs@ giﬁ Ch‘#l ity und
preferably include those expressed by the fol |l owi ng structural 10 formul a
(10) to sgawetiufram fodasnd.a Wah) theRilfoveOeNhdshhobbi®a¥yRbdd G4k bet ural fornmul a
(10) R16-NHCOO R17-OOCNH R18 Structural fornula (11) R 6-S02-R17-SO2-R18
Structural fornula (12) R 6-NHCOCONH R18 Structural formula (13) 15

R16- CON #7845t ructural formul a (14) R16- NHCO R17- NHCONH R18
Structural fornmula (15) 80 R16- CONH R17- NHCONH R18
R16- NHCOO R17- dBe8t it NI EHridrda dil Rlisparency

R16- NHCOO R17- OOCNH- R18 Structural formula (16)

5 temperature width, the above organic low molecular compound may be
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 sensitive 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 within the above range, dispersing the
above organic low molecular compound in the above resin may be difficult,

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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- Structural formula (17) Structural fornula (18) Structural fornmula (19) 5
In the above structural fornmula (10) to structural fornmula (19), R16 and
R18 denote al kyl group. R17 denotes any of nethyl ene group, and the groups
expressed by the follow ng structural formula (10-1) to structural fornula
(10-2). CH2t Structural fornula (10-1) Structural forrrula(lO 2) 10 In the

denot e 2 Fht BGert (Gnechepgmmzgvitd Ghe (orite) BaBcRiE LR B oo™y 1 | i
H R18 15 R 7--- NHCONH Rts R17 NHGONH - Ris 81 Structural forrrul a (20)
St r uct ur ghp#dved! Mdrddyer in this case, margin of the image deleting may be
increased. With this, even when the image deleting energy is fluctuated
with the elapsed time, no practical problem may be caused, which is
‘5 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 1s more
preferable. Among the above, those having cyclic structure are preferable
such as cyclic hydrocarbon (for example cyclo hexane, cyclo pentane and the
10 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
15  phenylene structure (for example phenyl group and the like), cyclo hexylene
sfructure (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

20  chain hydrocarbon-containing compound having urethane bond, (2) straight

chain hydrocarbon-containing compound having sulfonyl bond, (38) straight

75




Structural forrmula (22) NHCO R17 NHCONH R16 Structural formula (23) 0 11
NCN HHCH2 0 11 OCN (CH2 )n CH3 OH3 Structural fornmula (24) 0 0 11 CH3
(CH2 ),NCOOCN( CH2 }11 CH3 I | HH Structural forrmula (25 Rirs NHCON
H R15 Structural fornula (26) 5 Specific exanples of the conpound expressed
by the above structural formula (10) preferably include the follow ng.

%E gggéﬂﬁ% gﬁ%‘%gggﬁlwz %&F%ugg llffijri]gg H%ng}d.e olx%t:?e%:e bond, (4)
straight chain hydrocarbon-containing compound having diacyl hydrazide
bond, (5) straight chain hydrocarbon-containing aliphatic compound having
carbamide bond and urethane bond, (6) straight chain

5  hydrocarbon-containing aliphatic compound having carbamide bond and
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 hydrocarbon-containing compound of
10  the above (1) to (9) does not have carboxyl group, and has, in molecule
thereof, urethane bond (-NHCOO-), sulfonyl bond (-SOs-), amide bond
(-CONH-), diamide oxalate bond (- NHCOCONH-), diacyl hydrazide bond
(-CONHNHCO-), or polar group such as carbamide bond CHNCONH-).
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. 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.

76




melting point: 119C CH3(CH2)2100CNH( CH2) 6NHCOO (CH2) 21CH3 nel ting poi nt:
121C 82 CH3 5 10 2 )17 0 OC NH -<]~- CH2 NHC OO ( CH2 )17 CH3 Ml ting
poi nt: 1330C Specific exanples of the conpound expressed by the above
structural forrmula (11) preferably include the foll ow ng.

CH3( CH2) 17NHCOQ( CH2) 200CNH( CH2) 17CH3 nel ting point: 115C

CH3( CH2) 17NHCQY( CH2) 4 H( CH2) 17Ck | t.i int: 119C. .
CH3( CH2) 17NH Wi%%%%ﬁ% f%ﬂ&%mﬁg"%ﬁ% H Pnicffga’al%% CH2) 17 NHCOO-
CH2-- & CH2- OOCNH (CH2} 17 CH3 Melting point: 121C Specific exanples of the

conpoundeeexps s Retlhle thes essidrie thy Rlllowing muhwet (d)fopnelefAttoy i ncl ude
the fol l owi ng. CH3(CH2)11S02( CH2) 4S2( CH2) 11CH3 15

OHB( OFR) L7'SCR2( CHR) 2SCR( OFR) 17CH3 CH3( OHR2) 17S02( OH2) 4S02( OHR2) 170H3

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

5 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. RS5 and R7 denote one of CH3(CH2)m® and CH3(CH2)m-O- (CHo)x-,
RS denotes any of -(CHa)m-, the groups expressed by the following structural

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

.,_( CH, 9m__® ( CH 2) - Structural formula (4-1)
@O

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

CH2> n Structural formula (4-2)

T

" and n each are preferably 0 to 30.

15

R8-X-R? Structural formula (5)
In the above structural formula (5), X denotes one of diamide oxalate
bond and diacyl hydrazide bond. R8 and R denote one of CH3(CHa)m" and

CH3(CH2)m-O-(CH2)y-. m and n each denote an integer of 0 to 30.
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melting point: 149C nelting point: 150C nelting point: 148C Specific _
exanpl es of the conpound expressed by the above structural 83 formula (13)
preferably include the foll owi ng. CH3(CH2) 11NHCO CO NH(CH2) 11 CH3

CH3( CH2) 17NHCOOONH( CH2) 17CH3 nel ting point: 124C 5 nelting point: 121C
Speci fic exanpl es of the conpound expressed by the above structural

formula (14) preferably include the follow ng. CH3(CH2)

10CONHNHCO( CHJ) TOCH3 10 CH3( CH2) 16 CONHNHCO( CH2) | OCHa

CH3( CH2) 16 CONHMHCOHEHRY 46 BH3- RIS—CHBCCRIZ) 2 BEehttriI fothidyh $6H3
CH3( CH2) 20CONHINHGO( CH2) 20CH3 nel ting point: 151C nelting point: 134C
nel ting point: 147C nelting point: 136C nelting point: 143C

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!2denote one of -(CHom- and -(CHe)m-O-(CHz),~. RU
denotes one of CH3(CHg)m™ and CH3(CH2)m-O-(CH2)n-. m and n each denote
. an integer of 0 to 30. A denotes phenyl group, cyclo-hexyl group, and the
groups expressed by the following structural formula (6-1) to structural

formula (6-2).

________

' A — R0 — X-— R'? Structural formula (7)
10 S

In the above structural formula (7), X denotes any of urethane bond,
sulfonyl bond, carbamide bond, amide bond, diamide oxalate bond, and
diacyl hydrazide bond. R1? and R!2 denote one of -(CHg)m- and
-(CHg)n"O-(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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Speci fic 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 nelting point: 144C

CH3Q( CH2) 3NHCO( CH2) 11NHCONH( CH2) 17CH3 nel ting point: 140C

CH3CH2(Q( CH2) 3NHCO( CH2) 11NHCONH( CH2) 17CH3 5 nelting point: 135C Specific
exanpl es of the conpound expressed by the above structural fornmula (16)
preferably include the fol | qu ng. CH3(CH2) 16CONH ( CH2) 6NHCONH( CH2) 17CH3
melting point: 149C 10 Specific exanples of the conpound expressed by the
above structural fonnuly (1¥) preferably include the follow ng. CH3(CH2)
- 17NHCOQ( CH2) 2NHCONH( ( ' —mel ting getturdlZéEmapseds-iih c exanpl es of the
conpound expressed b e above structural .15 formula (18) preferably

( CH2) 17NHCONH( CH2) 6NHCONH ( CH2) 17CH3  nel ting
fipl es of the conmpound expressed by the above
preferably include the follow ng.

point: 177C Specifi &
structural fornula

\Q__ Structural formula (6-2)

In the above structural formula (6-2), 1 denotes an integer of 1 to 3.
5 7 denotes any of R130CO-, R130- and R13-, R13 denotes one of CHy(CHg)m"

‘and CH3(CH2)m-O-(CHo)n. m and n each denote an integer of 0 to 30.

R15
|
X
}lv 4

/@ Structural formula (8

R14 R14
X7 X
R15 R
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CH3 (CH2), 7 NHCOO- CH2- <)- CH2--OOC NH (CH 17 CH3 Melting point=
20 121C 85 Specific exanples of the conpound expressed by the above
structural formula (20) preferably include the following. CH2 NH C 0 NH
(CH2 )17 CH3 0 0O ON C(CH2 )5 NOGN (CH2 )17CH3 V--/ i | Melting point:
115C Melting point: 120C HH 5 Specific exanples of the conpound expressed
by the above structural fornula (22) preferably include the followng. O

11 -~~ CH3(CH2 )17 N C N CH2 OCH3 | 1 HH

R15
|

X

|:|314

/@\ Structural formula (9)
X/RM RM\X
R1s” ™ Ri5

In the above structural formula (8) and structural formula (9), X
denotes at least one selected from the gfoup consisting of urethane bond,
sulfonyl bond, carbamide bond, amide bond, diamide oxalate bond and diacyl

5 hydrazide bond. R4 denotes one of -(CH2)m- and -(CHg)n-O-(CHg),-. R15
denotes one of CH3(CHg)m- and CH3(CH2)y-O-(CHg)n". 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-QOCNH-R17-NHCOO-R18 Structural formula (10)
R16-NHCOO-R17-O0CNH-R18 Structural formula (11)
R16-502-R17-S09-R18 Structural formula (12)
R16-NHCOCONH-R8 Structural formula (13)
15 R16-CONHNHCO-R!8 Structural formula (14)
R16-NHCO-R'"-NHCONH-R18 | Structural formula (15)
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Melting point: 124C Specific exanples of the conpound expressed by the
above structural fornula (23) preferably include the followng. 0 0 H 11
CH3(CH2) 17NCN(CH2)5CN -0 | 1| 10 HH H Melting point: 146C Specific
exanpl es of the conmpound expressed by the above structural formula (24)
preferably include the following. 86 0 0 11 11 NN ( CH2 )17 CH3 ( CH2) 5

expressed by (he QORUERFNROGRI R T ¢ AP SR urkl oriRIR U8

R16-NHCOO-R'"-NHCONH-R18 Structural formula (17)

R16-NHCONH-R'"-NHCONH-R18 Structural formula (18)

R16-NHCOO-R17-OOCNH-R18 Structural formula (19)
5 In the above structural formula (10) to structural formula (19), R16

and R18 denote alkyl group. R17 denotes any of methylene group, and the

groups expressed by the following structural formula (10-1) to structural

formula (10-2).

—(cH { CHA Structural formula (10-1)
2 /m \ 2} n
—( CH, )ﬁ——<:>—€ CH z}n— Structural formula (10-2)

10
In the above structural formula (10-1) to structural formula (10-2), m
and n each denote an integer of 0 to 20.
—~
0, N— (CH2 )m |}IC[?I (CHZ')n CH, Structural formula (20)
H H
@— R'7— NHCONH — R'® Structural formula (21)
Rm——@— R".— NHCONH — R'Y™  Structural formula (22)
15
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formula (25) preferably include the followwng. 0 0 CN ( CH2 )17 CH3 H
Melting point: 0O O 115C CH3(CH2)17NCO OCN (CH2)17 CH3 1 1 HH 5 Specific
exanpl es of the conmpound expressed by the above structural formula (26)
preferably include the followwng. 0 1 11 rr CH3CH2 O-( CH2)3 H C H -\CH2)
70H3 Melting point'. 98C The mx mass ratio of the above straight chain
hydr ocar bon- cont ai ni ng conpound to the above | ow el ting-point organic 10

| ow nol ecul a gnpound (| ow el ting-point organic | ow nol ecul ar conpound :
strai ght ch 0Q@chOR-— qPNtal NNACONHORPOWRIE) Beruevtraldpemiuia (28) y
limted, and efore can be properly sel ected according to the 87

obj ect, exanp es thereof including preferably 95 : 5to 5 : 95 90 : 10 to
10 : 90 is nore preferable, and 80 : 20 to 20 : 80 is especially
preferable. In,case0 0

—\
NC (CHZ )m I?l C Ii.] (GHZ )n CH, Structural formula (24)
H

i
OCN ((CH, )n CHy
H
ﬁ ﬂ Structural formula (25)
cH, (GH, )nI}ICO OCI}I(CHZ ) CH
H H
RENHCON H—R" Structural formula (26)
5 Specific examples of the compound expressed by the above structural

formula (10) preferably include the following.
CH3(CH2)1:O0CNH(CH2)¢NHCOO(CHz)1:CHs
melting point: 113°C
CH5(CH32)17O0CNH(CH2)sNHCOO(CH2)17CH3
10 melting point: 119°C
CH3(CH2)2100CNH{(CH2)sNHCOO (CH2)21CHs

melting point: 121°C
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that the above mix mass ratio is not within the above range, the follow ng
may be caused: i) when the above | ow nelting-point organic | ow nolecular 5
. conpound is too nmuch, the transparency tenperature wi dth nay get narrow,
maki ng the deleting property insufficient; and ii) when the above straight
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- el tin nt oran nol g t

hi gh- nel té %G&'@ Mﬁ Sk mﬂ%jl}mﬁ@%g &lac%qn%?fh%zéﬁt he above

ot her organic | ow nol ecutdr conpou IS not speci f| cally | ed, and
therefore can be properly selected according to the object, exanples

t hereof including, highe y acid, higher fatty acid ester her
fatty acid et e"lﬁ‘iSX%HB{eLSH%t Pieem %ﬁge%‘?eaat@% the,g %V%?’@H‘é‘iurﬁgtty aci d
include lauric acid, dodecanoic acid, nyristic acid, pentadecanoic acid,

pal mti Cfogﬁhqa (ﬂ)qﬁref@a@@ ﬂmlu@@ﬁl@é\fcﬂloaﬁh@ nonadecanoi c acid, arachic
acid, oleic acid, and the like. Exanples of the above higher fatty acid

ester include rate, octadecyl stearate,
oct adecyl Iauraﬁépgffléﬂm@ﬁﬁwég?m@g%%ééﬁ behenate, and the |ike.
88 Exanpl es of ether of the above higher fatty acid include

C16H33- O- C16H33, and the |ike. Exanples of #mblienebbait: @i5tthe above hi gher
‘fatty acid include C16H33-S-Cl16H33, C18H37-S-Cl 7, Cl2H25-S- C12H25,

CLOMBS- S Gl AN A O S0 SN H(CHY 1oHs

melting point: 119°C
CH3(CH2)17NHCOO{(CH2)sOOCNH(CH2)17CHs

melting point: 111°C

c#,(CH, ),, NHCOO — CHZ'Q GH,—OOCNH{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)1:802(CH2)4802(CH211CH3
melting point: 149°C
15 CH3(CH217S02(CH2)2S02(CHz)17CH3

melting point: 150°C
CH3(CH2)17S02(CH2)4S02(CHzH7CHs-
melting point: 148°C

Specific examples of the compound expressed by the above structural
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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 palmtic acid, pentadecanoic acid,
nonadecanoi ¢ acid, arachic acid, stearic acid, behenic acid, lignoceric
racid - and the like; nore preferably the higher fatty acid having the nunber

of 10 carbons 16 to,24. Th her.. component in the heat sensitive |ayer
is not sPEEY ?c‘gh 9ref?lr3rh%¥é’a‘3ﬁu§ﬁ3h?ﬁ%%¥% can be properly selected

according to the object, .exanples thereof including the surfactant,

pl astici zer, agi;{tH)LINHCOCONREHY LW\ nt of easy formng of the inmage.
15 The surfactant is not specifically Iimted, and therefore can be

properly selected according to the object, ex | es. t hereof including anion
surfactant, cation surfactant, nonion the sHF$ggg§ﬁFﬁ'iégﬂéteric

surfactant, and the |like. The above plasticizer is not specifically

limted, and tgeLaHLENECOEONA(OHIRATHY sel ected according to the
obj ect, exanpl es thereof including phosphoric acid ester, fatty acid

ester, phthalic acid ester, dibasic acid esteﬁh 89 glyggl6 pol yest er

pl ast? ci zer, epoxy plasticizer, and the |ikBelHREORHESd28iCt he heat
sensitive layer is not specifically limted, and .therefore can be
properly selected according to the object, preferable exanples thereof
including 1 mto 30 gm and nore preferably 2 mto 20 5 gm Wen the

thickness of 1 Qe 82t xamples of the compownd exprossed by the above structural
formula (14) preferably include the following.
CH3(CH2)10CONHNHCO(CHg2)10CHs
10 melting point: 151°C
CH3(CH2)16CONHNHCO(CH2)10CH3
melting point: 134°C
CH3(CH2)16CONHNHCO(CHz)16CH3
melting point: 147°C
15 CH3(CH2)20CONHNHCO(CH2)16CHs
melting point: 136°C
CH3(CH2)20CONHNHCO(CHz2)20CHj
melting point: 143°C
Specific examples of the compound expressed by the above structural
20 formula (15) preferably include the following.

CH3(CH2)17NHCO(CH2)sNHCONH(CH>),7CHjs
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“may be decreased thereby decreasing the contrast. \Wen the thickness of

the heat sensitive layer is too |large, a heat distribution nay be caused in
the layer, 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 |ayer, the heat reversible recording. nedjunlgfo he present

i nvention can have other |ayers properly sé@@ﬂ%%%Poﬁﬁek fhecessary, exanpl es
thereof including supporter, coloring layer, air 15 layer, light reflecting
| ayer, adhesi VEHLOYEH,);NHCAECHBYENHCONHICHS¢IGNg | ayer, adhesive |ayer,
viscosity layer and the |ike. Each of the above |layers may be of a single
| ayer structure or of a lam nated structure. The | ayer ihﬁgcture of the
heat reversible recording mediumis not sp®eitingapinf: it ed, and
therefore can be properly selected according to the 20 object. For

exanpl e, JapangERCH,O(TIHL) MHEIO @R | S CONIEEHREH JP- U) No. 2-3876
descri bes a nagnetic heat sensitive layer (having, as its nmain 90
conponent, a heat sensitive |layer and a nagne&Lc nate(iglg which is

di spdsed on a supporter. In this structure, P&itingpemtoddsd? i) a directly

| ower part of the heat sensitive layer and ii) the supporter's part
correspondi Nng &Gocifibex qesS@ﬂmetdoy@pdlﬁi@éxﬂr_%sgéﬂgm@%o{?@étr@eﬂ_imr
exanple, JP-A No. 5 3-130188 describes a | am nated structure having a
supporter, a netic heat sensitive |ayer on the supporter, a light
refIectiﬁgﬁﬂégggﬁbhmﬁhﬁﬂﬂﬁ@ﬂ@Pﬂét£ﬁé€ﬂ°%@ﬁ%itive | ayer, and a heat
sensitive layer on the light reflecting layer. Herein, the above magnetic

heat sensitivecHayGH.,),SCONT €CE)NHUENORCCHIN  C1R
melting point: 149°C
10 Specific examples of the compound expressed by the above structural
formula (17) preferably include the following.
CHs(CH2)17NHCOO(CH2)sNHCONH(CH2)17CH3
melting point: 127°C
Specific examples of the compound expressed by the above structural
15  formula (18) preferably include the following.
CH; (CH2)17NHCONH(CH2)¢NHCONH (CH2),7CHs
| melting point: 177°C
Specific examples of the compound expressed by the above structural

formula (19) preferably include the following.

CH,(CH, ),;NHCOO — cHZO CH,—O0O0CNH( CH,),,CH,  Melting point:
121°C
20
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supporter's backface, or between the supporter and the heat sensitive

| ayer. 10 In terns of configuration, structure, size and the |like, the
supporter is not specifically limted, and therefore can be properly

sel ected according to the object. Exanples of the above configuration
include flat plate, and the |ike. Exanples of the above structure include
single layer structure an Iaﬁi nat ed structure., . The above size can be
properly sel ecYRegIiceREPlg of§ ﬁﬁopﬁ@u?fizeé‘pﬂﬁ?ssteﬂé)yh@}ﬁa BFeTS ‘gtluﬁafecordi ng
medi um Exanples of the material for the supporter include inorganic

mat er i al forBRUARE) pREEabE) incade thefdlidsangExanpl es of the above inorganic
mat erial include glass, quartz, silicon, silicon oxide, alum num oxide,

Si02, netal and the like. Exanples of the above organic material include

paper, 20 pofyeghyl ene terephthal ate, pol ycarbonat ol ystyrene,
pol ynet hyl IGMQ@]HCé]W?OHg?IH @ These can bé\iﬁg%b%é?’dﬁé or in
conbi nation of=81 two or nore. Thickness of the suppo i's not
specifically limted, and therefore can be properly selected according to
the object, 100 gmto 2,000 gmis preferable, and 100 [tmto 1,000 Vmis
nore preferable. 5 For .protectiing the heat sensitive |ayer, the heat
reversi bl e recording dium cgn be provided with a protective |ayer.

Exanpl es of thg/ mayeri for rat agti ve | ayekMeltiag pdentsi | i cone rubber,
silicone resi n8 foQ Isieex KSH@?S I}l QWNQH%E%- 221087), popy%si | oxane graft

pol ymer (for exanple, JP-A Noy H63-317385), ultraviolet ray curing resin or
el ectron beamcuring resin (for

5 Specific examples of the compound expressed by the above structural

formula (22) preferably include the following.

0

I Melting point:
GH3(0H2 )17 ||“ C[?l CH, O 0CH, 124°C
H

H

Specific examples of the compound expressed by the above structural

formula (23) preferably include the following.

0

0

I | Melting point:

g point:

CH Gt ) M Oy )s O @ 146C
H H H

10

Specific examples of the compound expressed by the above structural

formula (24) preferably include the following.
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10 exanple, JP-A No. 2-566), and the |ike. For applying the above
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 solvent
~include al cohol solvents such as n-hexane, nethyl 15 al cohol, ethyl

al cohol , isopropyl alcohol, and the like. These may be used alone, or in
“conbination or two Qr nore. Jn ternms of cost, alcohol solvent is

pr ef er abl e. SlnultaBeously J1th the curing of the acrylic resin of the heat
sensitive |ayer| t ﬁh er gan be cu&&glrt In this case, after the
heat 20 sensit veNG Oj %IQ‘TEE ﬂ? e suppo Ing PGy ot ect i ve | ayer
is to be applieg—gnd dr|ed ereafter, heating, ul 136 ol et ray

i rradiation, ‘@~ 92 béartirradiation and the like are to be carried
out, to therebywcuyre each of the layers. Thickness of the protective |ayer
is not specifically limted, and therefore can be properly selected
according to the object, for exanple, 0.1 .5 gmto 10.0 pmis preferable.
When the thickness of the protective layer is le than 0.1 |i effect of
protecting t heSheafic sxamiples/ef theycompayik exﬁ%ﬁ?‘ff’&tbﬁt& boypeHucHEalhi ckness
of the protective layer is nore than 10.0 gm the heat sensitivity may be
decr easegy ol REPHRALEIY ifiguiEdhe SoMSIhgre | ayer fromthe sol vent, the
nmononmer 10 conponent and the a protective |ayer formng solutlon
the heat reversible recordlng nedlun1can be provided with a mddle |ayer
bet ween - '

iy
OGN ((CH, )y, CH,
H Melting point:
0 ﬂ 115°C
Il
CH3(CH2)17I}ICO OCN (CHZ)”CH
H H
5 Specific examples of the compound expressed by the above structural

formula (26) preferably include the following.

0 |
Il : -
GH,CH,— 0_( GHz)s_ EI G ﬁ _(CHz)ﬂCHa Melting point

98°C
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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the protective |ayer and the heat sensitive |layer (for exanple, JP-A No.
1-133781). Exanples of the nmaterial for the above m ddle | ayer include the
one used for the resin in the heat sensitive |ayer, and other than that, 15
i ncl ude resin conponents such as heat plastic resin, thernosetting resin
and the like. Specific exanples of the resin conponents include

pol yet hyl ene, pol ypraqpyl ene, . pal ystyrenge ol yvinyl al cohal , pol yvinyl
but yr al |, obipefl, gER idherg W&@Hg%Péﬁéﬁb@r,f’u 420U & ;}EMQ e d epoxy

resin, phenol resin, polycarbonate, polyam de, and the li ke. 20 Thi ckness

of the aﬁ%srappatﬁam@yﬁ{d BS : POtoSRECHH i§@éﬂeﬁdﬂ@f&@baba@.d I bgeef Ore can
be properly selected according to the object, 0.5 gmto 10 gmis 93

preferable. _For inproving visibility, the_ heat reversiDble recording nedium
i s pref ebhati thephove daix wessratie of 8pt Wathinybe apsvasansge. esfaﬁgm%r and t he
heat sensitive |layer. The above coloring | ayer can be forned by O applying
to a 5 ta{46le EAGRAADSPhN kRE aBbveldt SRALBIsHShiht BREAhic W dhdleddlakhe
coloring agent and the resin binder, followed by drying, otherwi se, ii) by
merely attaching the coloring sheet. As |long as being recognizable, as a
ref| éct | evmpeane is tapemyhnihe fransparensyipBmeyating Widith anay, gebnariew, heat

sensitive layer (nanely, an upper i- o layer), the above coloring agent is
not  specifiiGak ke WelBthffprdptefiPifuhitiehind 1iN6Hedi thg (e stidght gment s
havi ng cg{dgﬁsksu%h as redl: yeﬁf)ow, l%l ue, inror%p bl ue, purpl eS, bFack, br own,

gray, orange, green, and the like. Herein, the _above resin bi nd%r may be
any of vehdlsueydresarhemsentainiagicamporpmeyifdee mriy the image may not be

formed.
When 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 behenate, and the like.
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resin, ultraviolet ray setting resin, and the like. 15 The heat reversible
recordi ng medium nmay be provided with a color print |ayer. Exanples of a
coloring agent in the color print |ayer include various dyes, pignments and
the Iike contained in color inks used for the conventional full color
print. Exanples of the above resin binder include various heat plastic

resins, ther ettipg resjns, . yltraviaglet r setiing,20 resins and
el ectron beamﬁﬁmpﬁ‘cj’ Orfé’gl?l"s?f l?‘ﬁ’@qh’g gr %%Y@R‘r@le’é"gl'ﬂfe the color print
I'ayer nmay be properly varied according to the print color density, and 94

t her ef or g, 485 (b€ ;gL Lahddhadgayr.ding to the desired print color density.
Bet ween tf’ue supporter and the heat sensitive |layer, the heat reversible

recordi ng medi um may have on- adhesion part hy.a ir, layeg. The above
or gani ¢ HREMDIeH %fgfg!l‘é?a&?rﬁaf&gﬁ@bﬁg% ighgr fatly %‘éétm@@a%iqliﬁﬁé""éé‘;’ﬂém“"S has a
refractive index of about 1.4 to 1.6, having a large difference fromthe

refracti @eHAMRE Y, Oh,HRES-T1tHs GR5BRYS- G HH:RIC1,Hay8rS-Castal haw a | i ght
to be reflected In an interface between the heat sensitive |ayer and the

above non-adhesign part,. thus_amplifying the degree of whiteness when the
heat 5 sethd like:e Thgsercansbg HW%SMWM@%’PB’J&MWPW&WP§}' myE. viNPEREi ty can
-be 10 i nproved, allow ng the non-adhesion part by the air |ayer to be

pref er abjp, al!rt%?lkﬁe Asolferdh iy £1d PAking Thenahihee oXichrbRest er Aoge function

as an insulator layer thus “inproving the heat sensitivity, noreover,

functions as a cushion layer thus dispersing the pressure fromthe thernal
head. Thareespecidiopraierabie.grachys palmitic acid, pentadecanoic acid,

nonadecanoic acid, arachic acid, stearic acid, behenic acid, lignoceric acid
and the like; more preferably the higher fatty acid having the number of

10 carbons of 16 to 24.

The other component in the 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, fatty acid ester, phthalic acid ester, dibasic acid ester,
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15 heat sensitive layer, diffusion of the particul ate organic | ow nol ecul ar
conpounds, - and the |ike can be prevented, and the repetition durability can
be i nmproved. Moreover, the heat reversible recordi ng nedium can be provided
wi.th a head matching | ayer. Exanples of the material for the head matching
20 layer include heat resistance resin, inorganic pignent, and the |iKke.
Preferably, the above heat, resistance resin i he _sane as a heat

resi st an® 09]5PPB@QSFPTL%]@&UFW%Wé’oﬁmﬁ%@lql@% F&aéi“??%@anpl es of the above

i norgani c pignment include cal ciumcarbonate, kaolin, silica, alum num
hydroxi de, al uphfegnes@bfHWERtSHehsfiElaydRe 861 SpBAREHIRXlidRtedIBGAESI UM
carbonate, nmagnesi um oxide, titanium oxide, zinc oxide, bariumsulfate,
talc, and the 5 like. These can be used_ al one or_in conbination of two or
more. ExEpeiare cgp hegproperly selegted accayding ko tpoerh srgtesablep gnent
preferably include 0.01 gmto 10.0 gm and 0.05 gmto 8.0 gmis nore

pr ef er abbgampHldl thePEofaiBltding Afurh 6 30N8hI3H Enfkd ﬁ?@fermypz gietpby 0.001
mass part- relative to 2 mass part, relative to the abové heat resistance
resin 1 mass part, and nore 10 preferably 0.005 nmass part to 1 mass part.
Hereim, BB curing the resin in the protective layer, the color print

| ayer, the head matching | ayer by using heat, ultraviolet ray, electron
beam and the yipes RAKIGLRRS OF thd Bebt O5ilivB NG 18960 bmall) & Hibdiiss

pol ynmeri zation starter, and the [i1ght polyneri’zation pronoter are
preferable which are used 15 for cross-|inking (Q% ultraviolet ray) the
resi n of mayebdegreasesthereby (dggraasingrile eantiast. ofWhen thathigkngss phe heat

reversi bl e recordi ng nmedi um
the heat sensitive layer is too large, a heat distribution may be caused in the

layer, making it difficult to evenly form the transparency. Herein,
10 increasing content of the above organic low molecular compound in the heat
sensitive 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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is not specifically imted, and therefore can be properly selected
according to the object, preferable exanples thereof including: (1)
applying on to the supporter a conposition for the heat reversible
recordi ng medi um which 20 conposition is nmade by dissol ving and di spersing
t he above resin and the above organic | ow nol ecul ar conpound in the

sol vent, then carr |n% out. the 96 crgss-1inking S|nulta e usly with or
after ev%%?@%ﬁilﬁgat%% §8psitive layenay as’l’?éé%le‘aﬁan‘%‘ﬁélal REIC ) " appl yi ng on
to the supporter the conposition for the heat reverS|bIe recordi ng nmedi um

whi ch cogResidd O a JuppdREe. b¥n ¢hixntFsitnge, 411Ra3PONE of) Bdir6ctlPYowd ecul ar
compound in the solvent in which only the 5 above resin is dissolved, then

carrying out the cross-I|inking si nulléaneousl with or after evaporating
t he sol veaxt afithe heag Iﬁ@@*ﬁlt’é{ﬁdai’%allﬁi the syppaster wiperbearresrondingdat | ni xi ng

t he above resin and the above organic | ow nolecul ar conpound by heating

and el ttl@heéﬂk’f‘éﬁsméjldﬁrwﬁolbﬂiédmb‘b?ﬁnﬂ%ﬁ@r%&nh;ﬂg%? -Shpet and the

| i ke, then cooling, foll'owed by cross-1linking rein, anong the above,
t he heat reverS|bIe recordlng medi um can_be. nolded into a sheet, wthout
usi ng t hd 15303 B8 despribeer Agmanateds sractire havigmea SUPPPHET,HBVAENCES n and t he

above organic | ow nol ecul ar conpound and the |ike, the solvent used in the

above (1)o@ sdridhtive ?d}%?tongﬁféesﬁﬁ]ﬂdtéieasl%?&'r%ﬂg&mgw| dstidehgabtichowever,

include 1's tetrahydrd furan, nethyl eth ket one, ~ et hyI i sobutyl ket one,
chl oroform carbon_tetrachl oride, thanol t ol uene, benzene, and the |iKke.
In the hheat sensikve japer| ap@ p haatsenpie hygaﬁnéheéwWBﬂeenllag F¥pound i s.
present in such a manner as to be dispersed in a formof particle.

Herein, the above magnetic heat sensitive layer is preferably disposed on the

supporter’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, SiOs,
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
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For ‘acconpl i shing high performance as a coating material, the 20
conposition for the heat reversible recording nmedium nmay be added by

vari ous pignment, defoam ng agent, pignent, dispersing agent, slipping
agent, 97 antiseptic, cross-linking agent, plasticizer, and the |like. The
met hod of applying the conposition for the heat reversible recording
mediumis not specifically limted, and therefore can be properly selected
from t ho5%®0 RABCi n the art, exanples thereof including spray 5 coating

met hod, roller coating nethod, bar coating nethod, air knife coating

met hod, brush pRRkLEE GPﬂﬁ%pfﬁhﬁHi‘ i@%o‘ﬁ%@abé&ﬁcaﬂ?ﬁhrﬁﬂ@d,' ANE thehifordr Yi ng
condition of the conposition for the heal reversible Trecording nediumis
not specifically Iimted, and therefore can be properly selected according
to the otjrbe pr@wﬂm@bctm@mdmﬂépmr@w%ow@m EhpOP/tMmdst o 140' C, 10
m nutes to one hour, and the like. The above resin in the heat sensitive

| ayer c kg, riavy nd radi ati on, electron beam
i rradiat %%&%S%’gﬁ?gg??? E?%éooqﬂ)%\}g%%%ﬁrg%bg%r ried out by reacting the
acrylic copolynmer (acrylic resin) wth_the polyisocyanate conpound. The
abovéb ul t r avi of et pratgeting se henbpersitive daxety Ehﬁa odfuxevarsihlesraeating
.ultraviolet ray irradi ati ng apparatus, exanples thereof including those
provi ded, Wit h | d : : b ARG, r , | par at us,
Conveyi 5ot &iihe DRNTAR ST prolactil, 1o TR RHp RS of e kBB R DY

source include nercury |anp, . . i
for the protective layer include silicone rubber, silicone resin (for example,

 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. Thereafter, heating, ultraviolet ray irradiation, electron

92




20 netal halide | anp, potassiumlanp, nercury xenon |anp, flash | anp, and
the like. The wavel ength of the |ight source can be properly selected 98
according to the ultraviolet ray-absorbing wavel ength of the |ight

pol ynmeri zation starter and the |ight polynerization pronoter which are
added to the conposition for the heat reversible recording nmedium The

condltlonfor irradiati above ul trayi ol et is not 5 specgifically
i mi t ed, Peara ixnadiaien é“gghegﬁ‘epﬁ%@b%lc%%}%?% t‘égﬁ%‘%yﬂr? Safﬁé’% obj ect .
For exanple the |l anp output, the conveying speed and the |ike can be

det erm ngg 1agesPrding to the irradiating energy necessary for
cross-1linking the above resi n. The above el ectron beam irradiation can be
carried out by using a "known el ectron beam] ati ng appar at us,

whi ch is cat egbiickeess Qﬁf@et%tethé@yremﬁ nefi srpcicad 1 g]:‘ﬁnﬁ‘i‘j #B8 (scan beam

and a non-scanning type (area bean). The condition for the above el ectron

beam i rragdi-gihOBafide S eﬂ9| s%@é&Qd A6ERANN D L SWjett, Tadeaimple, @ Ea, an
i rradi ati on dosage and P ke. Moreover, fromthe fol | ow ng equati on,

the el ectron beamirradiati on is_condition can be determ ned according to
the dosalge teet@8gum s penferatiless Whenthgythigknessitheinfotactivedayel et r on
flow, irradiation width and conveying speed. D= (AEFAR) x -g x 1/ (Wx V)

R e
“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
reversible 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,
i)olyurethane, 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 pm to 10 pm is
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- heat sensitiv

~electron flow (m). Wdenotes an irradiation width (cm. V denotes a 99
conveying speed (cn). Hereinabove, froman industrial point of view,
preferably, the above equation is to be sinplified and the foll ow ng
equation. is to be used. Dx V = K x IfW5 Herei nabove, an apparatus rating
is denoted by Mad.mmn, an electron flowrating of 20 mA to 500 mMAis to
be selecte ring the above resin of the heat sensitive |ayer can inprove
hardnessp%ﬁ exahleneat sensitive | ayer. Herein, when the pressing is carried
out sinultaneously with heating by using the thermal head and the |ike, the

10 repeat ed i NpgeithpFdHAS vidiBilRY, thashd@\redel-abiarebérdih@veediasi i around the
particul ate organic |ow nol ecul ar conpound, and thereby the above organic

| ow nol ecul ar d finely dispersed. may gradually
| ar ge- di BFRlP b(itsaw Yided wigh g .1%@5%% hetfgen tg? SppRpRter eeﬁttﬁeit%
(namely, degree of whiteness is decreased), resulting in decreased inmage

cont r ast gerlsdtivt TARRY ZTHG dHaee 2OR¢Eheg RRedR8ADeforinke HieRappBinktitbwe | ayer is
i nportant for the durabl lity of the heat sensitive layer. The stronger the

g r's hardness is, the better th du ability is.
Mor edver tanggt fage &h ptieg or(a dispersng Jigmyid contadain g Agtat F%‘}er is
better. Specifically, the hardness of the heat sensitive |ayer is

neasur edihd %s1ﬁb%¥dl%zefolmw&§bﬁarﬁn% Qtﬁé}btﬁsé Jibpyhaedaiossta@tiap thEA- 400 nade

by NEC. Moreover, an air gap having a dif ferent refractive index present in

100 i
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, purple, 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 properly varied according to the print color density, and
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the interface between the above resin and the above organic | ow nol ecul ar
conpound's particle in the heat sensitive |ayer or present in the

particul ate organic |ow nolecul ar conmpound nmay i nprove inmage density in
the white state, thus inproving the contrast. In this case, size of the
air gap is 5 preferably 1/10 or nore the wavel ength of the |light used for

detecting th opaque st at i mag rmed. i n the heat reversible
recordi né"er’?ﬁgﬁr Ct@‘&@P‘Fﬂr l%t%ﬁie‘rg ARG CPlr%g@nS -may be visible
as a reflection imge. Wen the inage fornmed in the heat reversible

recordi ng nedi Baivwcenlthekffhorfer 116l AROUBaT &l B6ité DiydrMBdChedtt 15 preferable
to provide a light -reflecting |ayer on a backface of the heat sensitive

|l ayer. In this_case,  the heat sensitive |ay e{‘ can havg a decreased
t hi cknesEeversibig r@prmgo@ednw&araéwgasm%a@ gsinBArt By an piFdayeger ' s
t hi ckness can increase the contrast, which is advantageous. The reflecting

layer i STH@fab%@@tgaxﬁahhgh Idieadr c&ﬁﬂo&ﬁdﬁi&@&%ﬁﬂ% Bédt d29isRi PRIveY
sel ected according to the object, exanples t ereof including layers to

whi ch vacuum evaporation is treated such as Sn and the |Jike (for
exan e, hapagefyactizg inderrof abagy) bdttp\lef, yh%ﬁiﬂgﬁ h@gg@ Hiference fxom fRe heat

reversi ble recording nediumcan selectively heat the heat sensitive |ayer,

to thereflys Q548 iR x200 WLEE air R d%cR8by, 1Re WiARSRR AR IRAS & 1AM thYem t he
transparent i1 nage on the white base, With the variation thereof being

repeatable. In addition, 101
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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| ocating a coloring sheet on the backface of the heat sensitive |ayer can
form an image (having a color of the coloring sheet) on a blank, or an

i mge (blank) on a base having a color of the coloring sheet. Moreover,
projecting the heat reversible recording nediumw th an OHP (over head
projector) 5 may darken the white part, while brighten the transparent part
on the screen with the |ight transEitte ) thg the heat reversiblge

r ecor di igsHeHsemn threpratagidve bvern glixamndes ‘i\%t APIE 1pgrgauG PRIy using a
known i mage processor, and use of an after described i nage processor of
the presgpiyddWafiun® Batbonhle HERNET, i@, ah@hixaTydoxids aheaingensi tive

| ayer contains the above resin and the organic | ow nol ecul ar conpound

di spersed in the resin, and i;s in the "white" state éo aque) at a nornal

t enper atduaninyam silicafe Jeagpesiugy hg d¢,gnagpesipanearb PEFE’e "To." Wth

heati ng, the heat sensitive |layer may gradually becone transparent from
the tenpeLghiiitim Skide, SRanitrk Bxidy, Rl of1g8! hAxGuat sdlfatehtalt cameiad ure ' 72"
to the tenperature ' 73", the heat sensitive |ayer may be in the
"transparent" state. Even when being returned ain fromttelés
"trafspahibet "These ean be uged almesor incsasabinafion gitworey mgre.| cLgamples 1oyt

sensitive layer nmay be kept in the "transparent” state. That is, the above

resin maye st @ide G8ihéa9 oFehs aBBV@P(Q%'tgah iR RtRably ihcluddgmaaf ter,

with 20 the tenperature iIncrease, though the resin and the above organic

| ow nol ecul ar conpound in conbi nati on may expand,  the _gani c |low

mol ecul apm1gpl G0 ard AP Winded0inm demagdueferable. *Atﬁ;{i PR aR@URth¢t er f ace
between the resin and the organic | ow nol ecul ar conpound, due to the

organi ¢ [ f¥e inorganic pigment is preferably 0.001 mass part relative to 2 mass

part, relative to the above 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 ar_e 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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nol ecul ar conpound havi ng | arger expansion than the above resin. As a
result, the transparency nay be gradually increased. Fromthe 5 tenperature
"T2" to the tenperature '73", the above organic |ow nol ecul ar conpound may
be in a sem-nelted state, then the organic | ow nol ecular conpound may
enbed the renaining air gap, thereby bringing about the "transparent”
state. Wien the heat sensitive layer is cooled in tgls state t he above

organi c $UORS IR SHPULSRBOUHY WA g aftereveporating the salvent &ledar at i vel y

hi gh tenperature, causing a volunme change. In this case, the above resin

bei ng i NgRectAdEARAIRE @Eaﬁﬁmﬁgbhqw the%ubgbw@@ tEB3BEDosRBHSRY the t he

crystallization of the above organic |ow nol ecul ar conpound,  thereby
keeping the "transparent” state w thout causing an air in the

i nt er f achedferapessibimeccordiang I@edwmh@b@pmpoegmmaéﬁ%ﬂqliép?@énsa 15

Mor eover, being heated to the tenperature "T4" or nore, the heat sensitive

| ayer MRy DR SR ni SRR mldl8ARRAESRboufAl 3h Th¥hbRRnk $n WIS cHIOHY eh@f the

maxi mum transpar ency and the maxi num opacity. Then, decreasing the
tenperature nmay cause the heat sensitive |l ayer in the 'white" state
(opadue) aboeskrasin iy disselved; thespearaming @‘tl‘h‘thé” crvﬁ%thnksng shpaltapeewyy

conpletely nelted at 20 the tenperature '74" or nore, the above organic | ow

mol ecul ag,; ﬁPHPQHBPev ratﬁlg ﬂleagbt%lﬂln%ealﬁfte%ﬁa%eqmt fattar@by may be

crystalllzed at a tenperature slightly higher than the tenperature

"To". In this case, the above resin can follow the vol une change

attribut mt@qtdhsmlwvsmaxmgzﬂﬁ ahevegesimand bbe abeyeyerganit &W nol ecul ar
conpound, thereby causing the air gap in the interface between the organic

I 'ow mol egui8t19PERRBAnaT AdRiNEThE 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 tetrahjrdro furan, 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, defoaming agent, pigment, dispersing agent, slipping agent,
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5 resul ti ng in the "white" state. Exanples of the above inmage processor

preferably include those -having an image formng unit configured to form
the image on the heat reversible recording nmedium and an inmage deleting
unit configured to delete the imge. Anong the above, in view of a short
treatnment tinme, the one 10 having the above image formng unit in
conbination with the above i mage . del eting it..]s preferable. Specific
exanpl es2BsqIEE, CResink :H]raétm’t?@&ﬁqd;g& ]éke'f ol lows: 1) an image
processor using a thermal head and capable of processing the imge by

changi ng the @Eé%tﬁ@&bfﬁﬂﬂy‘?a%!ﬂﬁe tbRpOBItidieRE the HeadRevdtBilfle pr ocessor
havi ng: an inmage form ng unit ichis athermal :L 5 head, and an i nmage

del eting unit which is _one of the E){_I QW ng: a. contact-pressing unit for
adher i ngresardingimedivmm i%8al srehically linupesaandathgreiore Fanbe HereEy
(exotherm c body with exotherm c resistor screen-printed on an alum na

base pl afQ)etedTtonltRERe kBBHN i'ilodrllieea[nt, SeahpRlsabkrasTdntin@ing kgrayand a

noncont act-pressing unit using hot air, infrared ray and the lI'ike. 20 The
heat reversible recording nediumof the present in e‘iti'oqféli'%r convenient in
t hat i spradingyethed, modler cpating srethedsbay wtwa@metkze RS | Knitsy copgipg

reversi bl e -displaying) and the information nenorizing part on the sane

card such dihad, wiuah @%LNG BBHIE dSRheSABMIdd, ¥ad ¥aiker part of the menory
information of the information nenorizing part allows the card owner and

the like to verify the information nerely by viewng the card w thout any
5 specific apphhaguging 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.;alture to 140°C, 10 minutes to one hour, and the like.

The above resin in the heat sensitive layer can be cured by heating,
ultraviolet ray irradiation, electron beam irradiation. Specifically, the
above curing is carried out by reacting the acrylic copolymer (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 wavelength of the light source can be properly selected
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Herein, the information nmenorizing part is not specifically limted,

pr ef erabl e exanpl es thereof including magnetic record, IC, non-contact |C,
and light nenory. The heat sensitive layer is made of iron oxide, barium
ferrite and the like, vinyl chloride resin, urethane resin, nylon resin and
the lo like mhich are usual ly used, and is coated on the supporter.

O herw se, t e ensi.tjve |ayer |sfor ng the resin, by
“evapor at f‘?&?r ﬂrs».lgr%aler KAy gogerb n?ﬁé?"%r %M%@éjréﬁ:tr ve |layer may be
di sposed on a face opposite to the heat sensitive |ayer of the supporter.

QG her W sgelykd-iAleWEstietdr HeDshd 11Fﬁt bayaherimti®e pebnpasodhiebtaveen the 15
supporter and the heat sensitive [ayer, in a part on the heat sensitive

| ayer. Mpreover, the reversjble heat sensjtive terial, used for the
di spl ay addedéo theeempeyitio 0%?‘9%5‘?‘{9%@ gqoedpe Wedit®de 2 di nensi on
code and the |ike. Anobng the above, the magnetic record and the IC are

noreover  pref®hrakbbgdit#h M&tlﬂatdm@uﬁg@he aBYes altRheicl&ciytisptmedi um of the
present invention, even the minimumtime (m|l I i -seconds) heati ng by using

the thermal head 105 can s iently del et nd the del eting
ener y nipeciealbnbimyeed, mdh%xerref%ér S8 G RLORRY iﬁctgﬁecr 38 tothfat i on,

thereby keeping a sufficient deleting property In addition, an inage that

s excel bpkt.i P&t afalﬁglepm@%ﬁays,outﬁﬁfrtthescbnvyyﬁrgmﬂebmaxﬂnﬂlet1&1Ee takke after
being | eft” at rest at high tenperature 5 for a long time can be formed. The

heat reversible recordi ng medi ym can_be preferably use? for various point
cards anBetdetenminedyAreon argetq@mrr%rhﬁeng energy necéssary 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 irradiation area, an irradiation dosage and the like.
Moredver, 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 1 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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and can be especially preferably used for the follow ng heat reversible
recordi ng | abel, heat reversible nenber, inage processor and inage
processi ng nethod of the present invention. 10 (Heat reversible recording
| abel and heat reversible recording nenber) The heat reversible recording
| abel of the present invention at |east has any one of the adhesive |ayer
and the viscosity agent |ayer an second face Si.t o.a first face
whi ch i sCHYEHRE ?61% @FHEAI nﬁ@@lﬁﬂg‘?‘ﬁ‘e @an ‘P@F@?’ggﬁ%‘ngé’tgmmg medi um of
the present invention (when the heat is sensitive |ayer is disposed on the

suppor t, pidferalg the dboee 2¢asiovas kayersimplifiecdmd tiechiliotingequhatibayer is
formed on the supporter's second face opposite to the supporter's first

face forped with fhe heat sensitive layer), and has other |ayer properly
sel ect ed!S#9he W ssary. Configuration, structure, size and the like of the
adhesive layer and 2 O the viscosity agent |ayer are not specifically
limted, and tphervyf-oKe<¢adW be properly selected according to the object,
exanpl es of the configuration 106 including sheet, fidin and the I|ike,
exanpl es of the structure including single_ |ayer sirugture and |am nated
struct ure, exalpresabeve, i@ WRAATUE rEdnads dpee gl?ya 8 IB};m:B’ei% smal | er
than the heat sensitive layer. The material for the adhesive |ayer and the

Vi SCOsi t ¥eRERA fldAY¥8EinkDf 20 MAl toSHEEHA ol Be sd18dtk@d, and therefore can be
properly selected according to the object, exanples thereof including urea

resin, nelamne resin, phenol  resin, epoxy resin, vinyl acetate resin,
vi nyl acet at e- §gp1yrqgi the, ByIREL O the heat sensitive layer can improve

hardness of the heat sensitive layer. Herein, when the pressing is carried
out simultaneously with heating 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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et hyl ene-vinyl acetate copolynmer, acrylic resin, polyvinyl ether resin,
vinyl chloride-vinyl acetate copol yner, polystyrene resin, polyester
resin, 10 pol yurethane resin, polyanm de resin, chlorinated polyolefin
resin, polyvinyl butyral resin, acrylic acid ester copolynmer, metbacrylic
acid ester copolyner, natural rubber, cyano acrylate resin, silicone
resin, and the |ike. These may be used aLon or in co inatioq_of two or
more. Mothedpserfagehelavenn theaabsve 1egin and the phave grganie dow gaplepulazng pe of
non- peel paper type. 15 Wen the above heat reversible recording | abel has

at | east ;Yo MEs paftitlBenatBaRiaY QehSYRE 1896k bMBradent S khy pagaahlakayer,
attachnent to a partly face or an entire face of a thick base plate of a

magnetic stripe-vinyl chloride card and the like._is _accoggl i shed (herein,
appl i cat9xganaF lovh mmdiemtlar epmpprnd map epreve Ipase AeRity iy the ke | s
difficult), thereby allow ng display of part of 20 the information

Menori zegqkd) e i%ﬁ'ﬁ@in% tHecRPYE. heathicurbskibb of tRe aidif0id abel can

repl ace the 'di splay 107 1abel on the disk cartridge incorporating therein a
di-sk in which the record, information is rewitable, exanples_of the disk
i ncl &di npreferably 161 Gp mopeyhe “Welﬁmhmﬂf@eé@tt%dlfpké?tqg?@g thej s g
schemati ¢ showi ng an exanple of a state where the heat 5 reversible

recor di n%%{%lkbe%ta%& of the present invention is attached to a disk

cartridg of an MD. In this case, according to the change of the nmenory
content to the MD, display can be automatically changed. Herein, for a disk
cartridge- f r eeThi¢ imagedormed optimhankravessiblesecordmemeduundnay bever si bl e
recordi ng | abel of the present invention can be directly attached to the

di sk. 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 this 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 limited, 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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10 FIG 6.is a schematic show ng an exanple of a state where the heat
reversi ble recording | abel 10 of the present invention is attached to a
CD-RW 71. In this case, the above heat reversible recording | abel 10 can
be attached to a witing-type disk such as CR-R and the like (in place of
the CD-RW, and a part of the nenory information thus witten in the CD-R
can 15 be displayed in place. FIG, 7 is_a schematic¢ crpss sectjon show ng
an exanplogaignga eolening shpel en the baddace @f/Eh%h%ﬁ‘teSWéféY?ij&rlcéﬂ PTPf t he
present invention is attached to an optical information recordi ng nedi um

(CD- RW é'ﬁ'i@%?ﬁ%gﬁ*ﬁ%% PA185 Bf t1'@GAnkE YRR RIS bl o¥Bhffhake The basic
structure o e CD I's 20 described as foll ows. a base body 111
having a_guide groove, a primary dielectric |ayer_110, an opti cal

i nf or mat ﬁbg@nkﬁembﬁ)bﬂsamvnlﬂ)9,‘301131‘51556131%&910}1%@1%%I darepyey, pygiecting, a
reflection heat radiation |ayer 107, and a mddle |ayer 106 are disposed

in the Y : ; Raigd) coat | ayer
R i e e o b R e e

reversible recording | abel 10 of the present invention is attached. The 5
heat & eveayi darkendherwihiig plaabévhli@bwggt%n thg transparentpatt ansthene of an

adhesi ve | ayer and a viscosity agent |ayer), a supporter 104, a |ight

refleCtiMe?ﬁ%@ﬁflégﬁgh@tﬁﬁ%%%%ﬂ.e heat sensitive layer 102, and a
I the

protective l[ayer above order. Herein, the above dielectric
| ayers are not necessarily |l ocated on_both sides of the heat sensitive
| ayer. Wen t hWidbthehpatseeveotiple nagordinggredismm gthegiedgeal havi ng | ow heat
resi stance such as pol ycarbonate resin, however, the primary dielectric

layer 118,4§.B &A&GHE ah DetBrtiR Y& by using a known image processor, and

use of an after 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 “To.” With heating, the heat sensitive layer may gradually
become transparent from the temperature “T1”, and with further heating at

15  the temperature “Ts” to the temperature “Ts”, 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 “T1.” Thereafter, with

20 the temperature increase, though the resin and the above organic low

molecular compound in combination may expand, the organic low molecular
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FIG 8 is a schematic showi ng an exanple of a state where the heat
reversible recording | abel 10 of the present invention is attached on to a
vi deo cassette 72. In this case, according to the change of the nmenory 15
content to the video tape cassette 72, the display content can be
automatical ly changed. The heat reversible recording function can be set up
on card, disk, _disk cartridge, and_tape casseb%e by .t he foll owi ng net hods,
ot her t reemponnd pepreradypllyidestensefhermr gagan éPE%I]S?C@ebE‘éP@@PBi | abel : i)
a nmethod of 20 applying the heat sensitive |layer directly on to the card,

the di SkieshfiEndith orfAhilbH%R0leRMM! PSR, CRESW! th orpinhicl It NG I N
advance the heat senSitive 109 | ayer on another supporter, and then
transferring the heat sensitive layer on, to the card, the disk, the disk
cart ri dgeolastlameompgind having largehernansion khan the abgye pesinogA§r
transferring the heat sensitive |ayer, the adhesive |ayer or the viscosity

| ayer Or%eté,‘[&%térﬂﬁéttr& %r@ﬁtqzﬁﬁ%é{xgadm tasRlied Fepmt fie heat 5 sensitive

| ayer. case of attaching t heat reversible recording |abel on to
the card, the disk, the disk cartridge and the tape cassett ich are
rigi & aveperatire e tothe tempesaipge loe thapbpve PTEHHEC APHIROICGUAES| | | ent
‘cushion layer or a resilient cushion sheet is to be preferably |located in

the foll %dé%lﬁ&%n e ir? gys%?aitxﬂeitgﬂ ISPYR, EREW 864 bAght MRehole¥ilal t he

t her mal o lo"there orm an even inmage: i) between the above rigid
base body and the heat reversibLe_reqordin%héabel,.and i) be%meen t he
above ri gimpoasé nasigmbad the rempdningsaisgap;, heredydiringing ahost thever si bl e
recordi ng nmedi um of the present invention has

“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 above 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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the follow ng enbodi nents. As is seen in FIG 9A there is provided a film
15 having a reversible heat sensitive layer 13 and a protective |ayer 14

| ocated on a supporter 11. As is seen in FIG 9 B, there is provided a film
having an alum numreflecting |ayer 12, the reversible heat sensitive

| ayer 13, and the protective |layer 14 |ocated on the supporter 11. As is
seen in FIG 9C there is provided a film havipg, th um num.refl ecting

| ayer 12terppergtuyesldghtly @@h%ﬁ%a%awﬁetmwarca%ﬁgm gﬁﬁgi”tsﬁﬁsﬁ’r%’ceect i ve

| ayer 14 | ocated on the supporter 11, and having a magnetic heat sensitive
layer 16,},062t&8n @3nFolew thas8lhehelchankd At&ipRabIEto fHe criBtallizhfivh heat
reversi bl e recordi ng nedium of each of the above enbodinents can be

machi ned into a heat reversible recording card 21 having,a print display
part 23, ohthq abesecrgapiHom mpdeculay cemppung, fél,er@wé%u%as%ha@ér gARI& of t he
card is formed with a magnetic record part 24. Moreover, the heat

reversi bige [,Repfdb B tWBAP Ehe bERIHR 14w nidlceuthiAonfiRandngd Md Auing _
structure: a filmprovided with an alumnumreflecting |ayer, a reversible
heat sensitive |ayer, and a protective layer |ocated on a supporter is
machi hedresilbing indhg, “wdyte” $tant part 25 housing therein an IC 1o chip is
formed. In FIG 11A a rewitable recording part 26 is machined to the
card-shaped heft..LEVEL S | ' leluddthdsbe dent  part
25 for enbeddiﬁg i é?%?%H#%gq¥§§#ﬁ%g?gﬁg%#%ggéFﬁagﬁgﬁgheterﬁ%ned posi tion
on a backface side of the card, As is seen_in FIG 11 B, a wafer 231 is

i ncor por aEingan image foymingunitaenfigured psformntheinage opthpdead wafer 15
base plate 232 on which an integrated circuit 233 is |ocated, and the wafer

reversible recording medium, and an image deleting unit configured to delete

-

the image. Among the above, 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.
92) an image processor having: an image forming 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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~base plate 232 is provided with a plurality of contact termnals 234
electrically connected to the integrated circuit 233. Each of the contact
term nals 234 is exposed on a backface side of the wafer base plate 232,
and a special printer (reader witer) electrically contacts to the contact
termnals 20 234, thereby reading out and rewiting the predeterm ned
information. . pgrei?atteg d&sgrlbgg referring ta FIG 12 is a function of
the abovkeversiblpsdisplaxingsapfl dhe dRiOrmaipicmediongiag PAFRONING S8t i c

structural block diagramof the integrated circuit 233. Mreover, FIG 12B

is a stragiduhah tHalt WépldbBEY GBI BBANSeraiitioy didren Phrt e the)meniogy of a RAM
The integrated circuit 233 1s constituted, for exanple, of LSI,

incorporating 5 thereiin,a CPU 235 capabl e of j.npl epenti cont ral
oper at i olfoFipAtign Ogltéﬁé'cl@if?ﬁaﬁw PeRAWIPE ,Paéhahge’ﬁéggf%ggﬁ’ﬁ@?ﬁé‘ her ei n
operation programdata of the CPU 235, and a RAM 237 capable of witing

and reaghd gk vBAGL SIS MofAbfionYRERDY & vibWeng the e without anyt 233
. includes an input-output interface 238 inparting input data to the CPU 235

after 3-0 receiving an input signal and outputting an output data to an
out erS paskecifi¢ pBPa¥aLYS; vi ng an out put signal fromthe CPU 235. Though not
shown, the integrated circuit 233 also includes a power ON reset circuit,

a clock genergbidig, chd EifotmaBioRUhsmodihEpast I HdtWpecificall§iimiedng pul se
generating circuitj, and an address decoder circuit. According to an
interrupting pulse is periodically given frogmthe pulse dividing.circuit,

t he CPU puHeralie eﬁﬁﬁl@%mer&ﬁfb}%?@ﬁgdﬁa%etéﬁr?‘iﬁ’ﬁ'@r f(trﬁiqrﬁﬁo%t@ﬁf ?gi routine.

Moreover, the address decode circuit may decode the address data fromthe
CPU 235, gpnd 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 ﬁleans 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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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 term nals 234 are connected, thereby
inputting the predeterm ned data fromthe above special printer (reader
witer) fromthe 112 contact termnals 234 via the input-output interface

238 to the 235, sponding to t i nput. signal and according to the
progr am € au%ﬁ@é@y fi;i%t@ﬁ he HORES I l?lh%ﬁépt}ngs@l%y maypnehekanghch of the
operations and output the predeterm ned data and the signal to the sheet

reader Wghiflethe/dlapsed tih€e ARBHEhOHhREE fdrtl &idRQBedel; ke%inh? aSRffficient Fl G
1213, the RAM 237 includes a plurality of nenory zones hat is, a nenory

zone 239a to a nmenory zone 239g. For exanple, the nenory zone 239a
menor i zedelgtngRIopatidheln additicn.Ariraace Haaat Inewes entdnestorog IFeReHtYzes | D
data such as sheet adm nistrator's name, :L O section, telephone nunber and

the |ikeeoki@hst©%adIBIRY aiﬂaet}{éﬁl'i@é MftéP'Bﬁmgz}%?@aﬂFé@raﬂﬁ%’h kehPeiRiuren about
remai ni ng al |l owmance uSabl e by the user about handl'i ng. For exanple, the

menory zone 239d, the nenpry zone_  239e, the nenory zone 239f and_the
menory zEne bmedimerton helorared: n&h%hﬁ%bf@wrsabhcrﬁmdleam IHghtHR Berator, a
former user and the like. 15 At |east any one of the above heat reversi bI e

recor di ngrdballvanddithe vaabay ﬁoﬁﬁ%r&@&ﬁﬁ%@lﬁs& REUHA RO RITRAe O the
present Tnvention is not specifically limted, can be subjected to an image

processi ng by vari ous |nage processi ng nethods and vari ous_i mage
proc essofBd candecegpepial Ysﬁlﬂﬂf@@ﬁ)&d uperl fWetherfﬁB@Wi@g #ﬁﬁbre‘@éﬁ@ﬁ‘? ng by means

of an after described
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 according to the object, examples of the configuration
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20 i mage processor of the present invention. (Inmage processing nethod and
i mage processor) 113 The i mage processor of the present invention has at

| east any one of an inage formng unit and an inage deleting unit,
noreover, other unit properly selected when necessary, exanples thereof

i ncluding conveying unit, controlling unit and the |like. The inmage

processi ng. net hod of the present inventjon carries out, at .]east any one of
an i magerchrdingshapl fHm apddhe @iﬂee%*ﬁgﬂﬁﬁ %ég?iSﬁﬂlqtu%lﬂfi‘éﬂlngr%vgfesi bl e

recordi ng nedi um of the present invention, noreover, has other steps

proper| y@@k @f&%ﬁ@%{u NEAABIAA YtrR¥ard ekanig16s 60fhd £k Biladingonveyi ng
step, controlling step and the I|ike. 10 The i mage processing nethod of the

present invention can be preferably carried out with the image processor
of the pheinglargencarheing smallerdhandheihegt spesitivalayeXersibl e recording
medi um of the present invention, the image form ng and the inmage deleting

can be carri edrpdii, f¥rid$ Fi%he! KERRKH MSLY ahltbeBERsit9 dBend 1adtisand t he
i mge deleting unit. The above other Steps can be carried out,

respectively, with the above other units, - Irra%e form ng unit and i mage
del etd ngnefnspecifitdlydbmited; aaddheminraean ke Prepsrly selectadedcridi@edy neating
the heat reversible recording nmediumof the present invention. Meanwhil e,

the abo?’rf‘eé 8€ oIRhAh HBbL ineAMiAEAEE rbbi, niBEmiRY rBgal 'Bﬁgnélhe heat 20
er cofg

reversib I'ng medi um of the present invention. The above i nmage
formng unit is not specifically limted, and )
resin, epoxy resin, vinyl acetate resin, vinyl acetate-acrylic copolymer,

ethylene-vinyl acetate copolymer, acrylic resin, polyvinyl ether resin, vinyl
chloride-vinyl acetate copolymer, polystyrene resin, polyester resin,

10 polyurethane resin, polyamide resin, chiorinated 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, use 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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. 114 therefore can be properly selected according to the object, exanples
thereof including thernmal head, |aser and the |ike. These can be used
alone or in conbination of two or nore. The above inmage deleting unit can
delete the inmage by heating the 5 heat reversible recordi ng medi um of the
present invention, exanples thereof including hot stanp, ceram c heater,

heat rol t heral., head, |.ase and i ke, . Anbng t he above,
the cera J{ﬁ%@H ilgﬁlaﬂs0%@@&?&59@90&@15@%% aa@légé e@l&hﬁg‘éﬁga@r& can make
“the unit smaller, and can obtain a stable deleting state, bringing about a

good- Conir{iaﬁhahﬁﬁ% rewsitabRIMBRA R Loltheldlsk hfclalnvefiegihdikh@)er is not
specifically limted, and t herefore can be properly selected according to

t he obj ect nﬁref erabl e examfl es thereof including 110C or nore, 112'C or
mor e bei “BdYleang the ik8d 115'C or nore bei ng especially preferable.
Use of the ther rral head can acconplish still smaller size, decreasing 15

the power conspnEts a sél@&nﬁhb%%ﬂrgn% 28 Sfankleld@TYstatd Waiard 3R hehy Pe
apparatus. Moreover, the thermal he can conbi ne the above i nmage

recording and_ the image del etlng in this case, further smaller size is
accorfpl i %QV@&SlbWWOH@m@glabﬁbl@ REFRQPIeRERY m&@nw ihattaghasl toa ditkcti on  of

the recording-deleting, at first a fornmer image is to be deleted entirely,

and 20 theniyRsBEN HIMBORIIGANTDEhiREE6, dé‘&':or(ﬂ g%vvhé%h%ge\bﬁhwﬁﬂémaﬂ; met hod
is availablein which the energy is change er imge and the former inage

is 115
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 is 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. 1In this case, the above heat reversible recording label 10 can be

attached to a writing-type disk such as CR-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 ﬁemorizing 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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to be deleted at once to thereby record the new i mage. The over witing
nmet hod can decrease the tinme for the above image recording conbined with
the tinme for the image deleting, leading to increase in recordi ng speed.
When the heat reversible recording nenber (card) having the heat 5
sensitive |layer and the information nenorizing part is used, the above
appar at us, include a unit of reading.the nory of the information
menory p%\eigi%ﬁﬂ qﬁy Il 98, g r ?Pih?@‘ttrﬁglmgeﬁfl 7nand ggiddleilgvethenor y
~part. As long as having a function of sequentially conveying the heat i O

rever si bi @ he€ aishoBed e thd Hbotd16rRROV O 1L BUENARE of thd base P&y $PEGI fical |y
limted, and therefore can be properly selected according to the object,

exanpl es_ t hereof including a conveying belt, a conveigi n% rolcl%er _a
conbi nat had epatilazer dhe wdisgosps. + G do the migalelpvgy 1069t the CIEWr 1 ke.
As | ong as having a function of controlling each of the above steps, 1is

t he abovResORvessibldebcliding 18bEICI0 8PEE pidstht Yn'drfidifld at@x@BaAl. eTHer eof
i ncl udi ng apparatuses such as a sequencer, a conputer and the |ike.

Herei nafter described referri ng]eto FIG, 13 is ? first enmbadi nent (node)
for carrhesigrayersiblerqcaadiagdabeleld hag adayen d0%{which \saneaHian nvention by

nmeans of the image processor of the present invention. The inage 20

processosqhékifd fayel3idda Riceulidedahi RiyRrk 'aesr@br&%%z@% 1{dHiseBBEMRg heat i ng
unit), a ceramc "heater 38, a nagneti ¢ head , a conveying roller 31, a

116 conveying roller 40 and a conveying roller 47. As is seen in FIG 13A
the nagheerdOBeadeversible hoah genpitiedazer 103tand pprotactiyadayerelQhinr mat i on

the above order. Herein, the above dielectric layers are not necessarily
located on both sides of the heat sensitive layer. When the above base body
10 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 changg of the memory

15 content 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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menori zed in the magnetic heat sensitive |ayer of the recording nedium
Then, the ceram c heater may del ete, by heating, the imge recorded in the
5 reversi bl e heat sensitive |ayer. Mreover, new information processed
based on the information read by the nagnetic head is recorded in the
reversi ble heat sensitive |layer with the thermal head. Thereafter, the
~information about_ the magnetic heat sensjtive |ayer may be also rewitten

i nt o newayenpsranathensunponter, epd theadaapsiseangdheiheatsensitivg laypponeat
reversible recording nedium 1l provided with the nmagnetic heat sensitive

| ayer onyd hie OREOPH RiskS tHE dtk &d1%rid8Y Andl tHeGtaD8¥hsSR RS drld/thd RKEr MYy Dbe

conveyed. al ong a conveying passage I'n such a manner as to nake a round
trip indicated bé arrows. The nmagnetic heat sensitive_|ayer_ of the heat
p

rever si bl theamtipdof tratisierring the Beafgreitivel lassrt the adhaseye layes ©8r di ng-
del eti ng between the magnetic head 34 and the conveying roller 31, and

then is a&@bﬁe&ﬁfyl Iea?ye%:%?%l;(/) S ?ﬁ&;&%ﬁghe g%%sy b6 803 thegaler 38 and

t he conveying ro n subjected to the I mge
form ng between the thermal head 53 and the conveying roller 47.

Ther eaf t sensitive laneert Lo dbe shse of adachigigiderhaituerarsibleagcershingfabelout of
the i nmage processor. As described above, the ceramc heater 38 preferably

has a SeprethS Thé rc%(gggegﬁsﬂ;]t@lg cgék ERHrid S (]:-%gc} ??t;i/e E‘%}i&césé%*ftg%i&ﬂ dar eover

preferab and I ‘nmore being es ef era Herei n,
rewiting of the magnetic record nmay be carried out before or after the
i mge detigid,Apdsetting wetherheaheensitive Myesratghegihoyet dresiianbensiven

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 body 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. 9A, 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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the ceram c heater 38 and the conveying roller 40, or after passing through
5 between the thermal head 53 and the conveying roller 47, the heat
reversible recording nedium| nmay be conveyed in the opposite direction in
the conveying passage, when so desired. Reheating with the ceram c heater
38 and reprinting with the thermal head 53 can thus be carried out. In the
i mge processor in FIG 13 B, the heat reversible recording 10 nmedium1

i nsert edS¥RBEFh1En entrance-exit 30 may proceed along a conveying passage
50 indicated by one-point broken line, or may proceed in the opposite

direction al onmghé FemC@BYEYENG IS sedRdRt: ddihne) bfBich of fikesisife.  The heat
reversible recording nedium 1 inserted through the entrance-exit 30 nay be

conveyed by neans of a conveying, roller 31 and guide roller. 32 15 in the
recor di nwiaéwa@wammcw@ H%té@eh%ﬁftrﬁeﬁéﬁﬂbg‘sﬁcp ngreaph@l conveyi ng
passage 50, the heat reversible recording nmedium1l nmay be sensed wth a

sensor 3Ravi ptiiR GRS ast R8s SRRt invEIG aM®A. Ofn FiG. he &, theeversi bl e
recording medium 1l may be subjected to the magnetic recording or the

record deleting, via a controlling unit 34c, between the nmagnetic head 34
20 arfid abprldaen sidsiqfdhe gard infametewidaa magneticseerd sedret-ng nedi um 1 may
pass through between a guide roller 36 and a conveying roller 37, then may

pass 118 . throughyRe! REReA &%Pﬁbk%de@i‘diﬁ% ABfbar QP FIGT Qi Aer 40,
then may be subjected to the heating for the inmage deleting between a

ceram c heater 38 (which operates via a ceramc heater controlling unit
38c whenhapthe llowingsdrugtivre a Bbpmyoridedeuithan alumyuns agllapting a sensor
43) and a platen roller

layer, a reversible heat sensitive layer, and a protective layer located on a
supporter is machined into a card, and a dent part 25 housing therein an IC
10 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. 11 B, a wafer 231
is incorporated and fixed in the dent part 25. The wafer 231 has a wafer
15 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
special printer (reader writer) electrically contacts to the contact terminals
20 234, thereby reading out and rewriting the predetermined information.

Hereinafter described referring to FIG. 12 is a function of the above
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5 44, and then may be conveyed in the conveyi ng passage 50 by neans of a
conveying roller 45, a conveying roller 46 and a conveying roller 47. The
image formng is carried out in a predeterm ned position between the

t hermal head 53 (which operates via a thermal head controlling unit 53C
when the heat reversible recording nedium1l is sensed wwth a sensor 51) and
10 a platen roller 52. Then, the heat reversible recording nedium1l is
conveyedherloravarsibls srordingaatdge Figa 124 184 sohemagic giyupagakblocka conveyi ng
roller 59 and a guide roller 60 to be ousted fromthe inmage processor.

Herei n, - apferh SIPEARL SN ted BECGRIZIY. C NMBAIREr,IBIA STl £BAMHLGA! | Y

limted, and therefore can be properly selected according to the object,

as above 15 described, 110'C or nore is preferable, 112'C or nore is nore
pr ef er abblckgliagram sbowirs aprexameplesiaeempry dpteeks BAM. When desired, the
foll ow ng operations are allowed: i) swtching a conveying passage

Ui t chi ik tcAScdl DI SR RAL 16r BEALPIEVTSIDLRorpSEOLE N0 Todi um 1

to a conveying passage 56 I'1) conveying the heat 20 reversible recording
medium 1 to between the thermal head 53 and the  platen roller 52 by nmeans
of a TontksteiyadePV 285apehly of ispplemeadingearteoliopprafipa syith adi rection with

alimt switch 57a turned on by pressing of the heat reversible recording

medi um 1, 14d ' ' 38y RbaLiRbShet QA YRG0 RdI UM 1

bet ween Pﬁ‘éed%t lér %&ﬁ%ﬁ&%&gﬂ Etl ep a"f%e/nBr%lP?er e52, p:év?ﬁgwi tching a

conveyi ng passaae SW t chi ngj unit 55b to thereby activate a 5 conveying
2}

passage Rotgram Apta of tha €PN 5289, ande RANM R sangbbe pf wading aBdveyi ng t he
heat reversible recording medium1l in the forward direction,
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 not shown, the
integrated circuit 233 also includes a power ON reset circuit, a clock
generating circuit, a pulse dividing circuit (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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and v) conveying the heat reversible recording nedium1 fromthe conveying
passage 56a by neans of the conveying roller 59 and the guide roller 60 to
the -exit 61, to be ousted fromthe image processor. Mreover, the above 10
branched conveyi ng passages and the conveying switching unit can be

| ocated on both sides of the ceramic heater 38. In this case, the sensor

43a is desirably to be put hetween the platen raller 44 conveyi ng
rol | er 4eomiapletarpipalsddtpias 1MHtWPF€H&8r%P%g§§§PﬁBe r@%ﬂoéggf t he
present 15 invention can carry out the treatnment for a short tine at high

speed, tR@éﬁmﬁing he thd enpwd si?ﬁﬁﬂaﬁd‘ dctdidihg kS tlkapropthid GhRNhbysedainy y out

the formng and del eting of e image for a short tine. In addition, the

thus fornmed_imge has an _excellent deleting gr?pgrty and a hi gh contrast
even af t&e BQM%@@ the{CPd{ of 3y mavimplemantsach ot §he PPHHEPDS ¢ xanpl es of

the present invention. The present invention is, however, not limted to

t he exan&hgﬁxt the PredPhNIRSd Aatx aNA the BignalthBabkst fladewiiter vigsin (Al)
Styrene 132 nass part, nethacrylic acid nethyl 297 nass part, acrylic acid

2-ethyl hexyl 54 mass part, acrylic acid 4-hydroxy butyl 108 mass 5 part,
and riet hthe jnpw-adpat miggtace 288 are nixed, to thereby prepare a nonomer
m xture. Into a 2-liter flask having four openings, acetic acid butyl 360

mass part and Ahe, 3BOy &n FRAOARR, the RN FHO0ERRRsRAP furWBEP of memory

zones, that is, a memory zone 239a to a memory zone 239g. For example,
the memory zone 239a memorizes a sheet number. For example, the
memory zone 239b memorizes ID data such as sheet administrator’s name,

10  section, telephone number and the like. For example, the memory zone
239c memorizes information about remaining allowance usable by the user
or about handling. For example, the memory zone 239d, the memory zone
239e, 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 mc.amber_ 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 image processor of the present invention.

(Image processing method and image processor)
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i ntroduced as a solvent. To the remaini ng nonomer m xture, Kayaester O
(made by Kayaku Akzo Corporation) 6.6 mass part was added as a starting 10
agent, to thereby prepare a droplet nononer mxture for droplet. After
keeping the in-flask tenperature at 120'C, the above dropl et nononer

m xture was dropped for 4 hours, then after the droplet conpletion, acetic
acid butyl 30 mass part was introduced. Wth the in-flask tenperature kept
at 120' C for ohie HBage PEowsaen elhideayereninventionharcatoleaghgnEoneofo as an
15 additional starting agent 1 .2 nmass part and acetic acid butyl 30 nass
part  wagy added fbRalini SRS 1RUEE elign D anis, nib60Mebthe gk t he
in-flask tenperature kept at 120" C for one hour, the in-flask tenperature
was cooled to 80'C or less, at this point in time, nethyl ethyl ketone NEW
360 nassProparly seectedvlrnipeepssari esanipdes thayeehimctidingywaniesingainissr y| i ¢
resin (Al) of 20 the synthesis exanple 1. Herein, the thus obtained acrylic
resin (Algnt¥@%ingSLBE 8dd thedjlean- The thus obtained acrylic resin (Al) has
properties 121 “including viscosity (bubble viscosineter) -J, heating

- bal ance 42. 1% by nmass, acid value 4.1 ngKOH g, hydroxyl value 70, and

wei ghit aver ageThelimage arocagsinghmeggdobthepresent invemtionaemyissoWeadi n has a
cal cul ated glass transition tenperature (Tg) 45"C, and cal cul ated

refracti i . T el 13fd Iy irbl e
Fecor i rseet Bigent grirmase HREAIR A, HhEDAURLaly B 1ARAhg RN TR )
Dai ni ppon I nk and Chem cals, Incorporated (branded as MEMORY DI C,

DS- 1711- ney#@sibde recording medium of the present invention, moreover, has other

steps properly selected when necessary, examples thereof including
conveying step, controlling step and the like.

10 The image processing 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 inv'ention,
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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magneti c heat sensitive |ayer and a self cleaning |ayer are coated on to a
10 transparent PET fil m having thickness 188 gm, al um num (AD was

vacuum evaporated in such a manner as to formthickness about 400
angstrom to thereby provide a light reflecting |ayer. Then, on to the
light reflecting layer, an application solution for an adhesive | ayer

I e SR A Al R R R ¢

Kabushi ki Kai sha) 10 nmass part, nethyl ethyl ketone 45 mass part, and

tol uene #zluding tharial haad Appei afdd thellilkewe T Hage kadthengsedralong ortif t her eby
provi de an adhesive |ayer having thickness about 0.5 pn. Then, on to the
adhesi ve Iager,.an application solution for the heat sensitive |ayer which
sol ut i on®9%8 Hﬁﬁﬂnk?%ﬁﬁékrg¥%%ry| stearate (MP676 made by NOF CORPORATION) 5
mass part, elcosane diacid (SL-20-90 made by OGkamura Gl MII Ltd.) 5 mass

part, 122 acryhé aboesimagdtidleingmsis chardelede thedntat hehestingahpl e 1,
i socyanate conpound (CORONATE 2298-90T nade by N ppon Pol yur et hane

I ndustry, Co., Lt, 3 ss part, xylene 40 mass part, and tetrabydro furan
160 s hedbiaveribldustoraang Beiiimel Uiy Dreatrt navel o AEblSO S 3
m nutes, to 5 thereby provide a heat sensitive |ayer having thickness about

10 gm t fifdudibgdidtttainp)QekarhRrhebie!) tdas rollor, Ha€aeh Yherih gl héwl Nasdr
sensitive layer. Then, on to the heat sensitive |layer, an application

TR R T NN R
I nk and Chem cal s, |Incorporated) 75%
the above ceramic heater can make the unit smaller, and can obtain a stable
deleting state, bringing about 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 more, 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 tq be deleted entirely, and

20 then a new image can be recorded; otherwise an over writing method is

available in which the energy is changed per image and the former image is
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10 by mass acetic acid butyl solution 10 nmass part, and isopropyl alcohol
10 mass part was applied wwth a wire-bar, followed by heating-drying,
followed by curing with ultraviolet ray lanp of 80 Wcm to thereby
provide a protective |ayer having thickness about 2 gm The above w aps up
the preparation of the heat reversible recording nediumof the exanple 1.

ovam o HedeRHETR Gatdin bR aR o d Hhe o Hafet o Ra bes R RRer m xt ur o

was substituted with a nononmer m xture 600 mass part nade from styrene 132
mass parineth®d bag detteaisathé titeé iyl thd0dhovasisn e feroidingeouibigedetith 2- et hyl
hexyl 42 mass part, acrylic acid 4-hydroxy butyl 108 nass part

met hacry .aci Z mass }l tolth reb%/]_) I%nt hesi ze t acr c 123 resin
(A2) of E%%ﬁ L‘?ém@fé 138, lepding {oJnGFRase Tades $8P in (A2) had
sol uti on pr operties including viscosity (bubble viscosineter) -G heating

bal ance 42. 1% Whemade, hadirdvasdible récdrdipad@bei(dirdXthvirgl the Héat and
wei ght average nol ecul ar wei ght 40, 000. I\/breover acryli c resi n (A2) had 5

cal cuI ated Ias transjtion tenmperature . and c | ated refractive
 ndew e Bl AR AP R GHe ot ke Dotk ienben; B Ehie: g med um

The exarrpl e 1 vvas i kew se carrl ed out, except that the acrylic resin 10
(Al) of afgasitas hesi tndudephmil ofBsadiifshe hudraerybf thedimfaahytioe copol ymer

(A2) of the synthesis exanple 2, to thereby prepare a heat reversible
memory 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 thereof 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. 13 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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recordi ng medi um of the exanple 2. (Synthesis exanple 3) - Synthesis of
acrylic resin (A3) 15 The synthesis exanple 1 was |ikew se carried out,
except that the above nononmer m xture was substituted with a nonomner

m xture 600 mass part nmade from styrene 150 nmass part, nethacrylic acid
met hyl 123 mass part, nmethacrylic acid benzil 132 mass part, acrylic acid

2- et hyl hexyl ss part, acrylic |d 4- h ss part,
met hacry‘FqIE’eé(E,‘F%lr exA(hard agonveying x F'e‘lgy Fﬁ? Pi@ﬁﬁ%ﬁ’%&ﬁ?c resin
(A3) of the synthesis exanple 3. The thus obtained acrylic resin (A3) had

sol uti onmREPREEHAS dl"%ﬂehﬂﬁg’é%rﬁ@eéébﬁ%&lﬁsy Kcdbbhe infosagiomet er) - D,
heating balance 41.5% by mass, acid val ue 4 5 ngKOR/ g, hydroxyl val ue 70,

and wei ght average nol ecul ar ght .38, over,.the a ic resin
had cal cmeawelzegﬂg sthe magaetic éwat ?%‘H?}E»W& m’%‘f ¢ 1*3!)9 @ee@ln&ﬁ&e@&hm at ed

refractive index 1.5308. 5 (Exanple 3) Preparation of heat reversible

recor di ngheRMiNEReralific @%ATHY Baf dédste! b PohGiRC tHd iREg®Ydcor@d épthé hat the
acrylic resin (A) was substl uted wWith an acryllc resin (A3), and that

t he above isocyanate conpo substituted w th CORONATE de by 10
Ni ppdn Pervpasibi haat $6ﬁeﬁa§w§a qrgoyer, pgw; mprangtign QS%?E@S%‘EE fg@

reversible recording mediumof the exanple 3. (Synthesis exanple 4) -
Synt hesi g @he 3fo¥hdatidreERiad Ky e magnetic head is recorded in the reversible

heat sensitive layer with the thermal head. Thereafter, 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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The synthesis exanple 1 was |i kew se carried out, except that the 1 E
above nononer m xture was substituted with a nononer m xture 600 mass part
made from styrene 120 nass part, nethacrylic acid nethyl 153 nass part,
met hacrylic acid benzil 180 mass part, acrylic acid 2-ethyl hexyl 30 nass
part, acrylic acid 4- hydroxy butyl 108 mass part, and nmet hacrylic acid 9

mass par to thereby esi ze the acryllc resin (A4), of ynt hesi s 20
i ey Boer t
exanpl e c erties

| emgﬁéofffﬂ}@@ﬁ? e ilpcC g ahore heing pgpedsllyimre rﬁP t
i ncl udi ng viscosity (bubble V|sc03|neter) -R, heating bal ance 50. 9% by

mass, 12Peréiel dow i 6 tiheniﬁﬁﬁhléﬁc rdébraQRSy bRYdrA% lout Peffre B afpdrd Wei ght

aver age m)l ecul ar wel ght 4.1,000. Mreover, the acrylic resin had

cal cul at refr ive index 1.532. (Exanmple 4) 5. Prepa i.on of heat
fevers: biie P:@%? apf? arﬁcemaéalé}m%% ﬁf&\%‘épﬁﬁskwg@@b?%e@ut except
that the acrylic resin W was substituted with an acrylic resin (A4) to

thereby pHeaahenitRaB8288 an8UBeTohY8yingGelldt a9, HPthHFbQEah@Q:h%@@IP' e 4
(Synt hesi s exanpl e 5) 10 Synt hesi s exanpl e of acrylic resin (A5)

synthesis exanple 1 was.likew se carried out, exce hat the above
monorfer h?‘%W‘%ﬂ*bt}Wa@eé’mﬂtheﬁdt wﬁ the gonysvdRS Folies x%r edatyaversiblart made

fromstyrene 125 nmass part, nethacrylic. acid methyl 291 mass part,
a.cryl i ¢ AcdotldBreeihnBrtum ey K RS e@3h the BpHYLite diektoft iRXAEOXY butyl 108

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. 13 B, the heat reversible recording
10 medium 1 inserted through an entrance-exit 30 may proceed along a
conveying passage 50 indicated by one-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 1n 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 1 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 mass part, and nethacrylic. acid 9 mass part, to thereby synthesize the
acrylic resin (A5) of the synthesis exanple 5. The thus obtained acrylic
copol ymer (A5) had solution properties including viscosity (bubble

vi scosi nmeter) -C, heating bal ance 40.4% by nmass, acid value 4.2 ngKOH g,

Tg 40' C, hydroxyl value 70, and wei ght average nol ecul ar wei ght 37, 800. 20

Mor eover,, the, acrylic resi,n had | cul ated refractive. i nd 1.5113.
(Exanpl etBPUEbPasIess AR oo adands erayaas FOleH H-dbeRdarE e The

exanple 1 was |ikew se carried out, except that the acrylic resin (A) was

subst i t uggisievticBtoahe dayingCfor €k imAke deletiM@betivedi £Rarfmidigedtens
reversi bl e recordi ng nmedi um of the exanple 5. 5 (Synthesis exanple 6)

Synt hesi f.acrylic resin (A6 The synthesis e le 1 | i kew se
Shrried DERIChIREEporTaR SREMIGBEY T T et p ot phe IRt L e wi th a
nmononmer m xture 600 nmass part nade from styrene 100 nass part,

net hacr yhdversidld edieding meQumBasis sblsd@iith a@enkorc43G il Bplatenddligdss part,
acrylic acid 4-hydroxy butyl 108 mass part, and nethacrylic acid 9 mass

part, to thereby synthesize the acrylic resin (A6 t he synjhesis
exanpt e 6% At %E“%E}P%\F%‘Gyﬁgrlwti‘é CPBESHDE AR a%%éﬁ)éﬂla?%%og%pert i es
I ncl udi ng viscosity (bubble viscosineter) -D, heating balance 40.2% by

mass, aci:&}wégh rdller 23 KQHrey T Adllde 4086 WelotiRbyiky wilkRragre MHeecul ar
wei ght 42, 00 .ﬁ%breov‘g?, t he g-cE?gyl ic resin had cg%%ul ated refractive index

1.5116.
image forming is carried out in a predetermined position between the

thermal head 53 (which operates via a thermal head controlling unit 53c
when the heat reversible recording medium 1 is sensed with a sensor 51) and
10 aplaten roller 52. Then, the heat reversible recording medium 1 is
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 specifically 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, i) conveying the heat

20 refrersible 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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(Exanpl e 6) - Preparation of heat reversible recording nedium The exanple

1 was |ikewi se carried out, except that the acrylic resin 20 (A) was
substituted with an acrylic resin (A6), and that the above isocyanate

conpound was substituted with CORONATE HL (nade by 127 Ni ppon Pol yur et hane

| ndustry Co., Ltd.), to thereby prepare the heat reversible recording

medi um of the exanpl e 6. thesi s exanple- 7) Synthesis of acrylic resin

W The e@nﬁsm@sme@w@l & e swikewpéa terrad @ bymressarg @ the bttt he

above nononer m xture was substituted with a nononmer m xture made from

styrene ?@v%ré%?ér&%iﬂmgrﬁbﬁﬁﬁﬁﬂ i) B&ét‘i‘n ggyd tielRest MRRSBE L, acrylic
acid 2-ethyl hexyl 90 mass part, acrylic a 4- hydr oxy butyl 58.8 mass

part, and net hacr%/il ic acid 12 nass part, to thereb i;aét hesj ze the acrylic

resin 10ragpréingime evntlhl@@weemwhermaliﬁedt&%ﬁmb aplpdgnaeHer B3, resin

(A7) had solution properties including viscosity (bubble viscosineter)

heating ix}?%bﬂlélﬁﬂsléqy@ome as%a Qsmm@nguﬁlg@skgﬂﬂaaw@bg lﬁge@g' tion

tenperature 50' C, and 'wel ght averag rwel
Moreover, the acrylic resin had calculated refractive index 1.5257. is
( Exarfpl ecomveying ppagasgei 4b, oflimetaswiteh &76i bnd ar cawesingpelbdBum At first,
a PET filmside of a magneti c made by Dai ni ppon | nk and

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 conveying 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 case, 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, however, not limited to the examples.
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Chem cal s, Incorporated (branded as MEMORY DI C, DS-1711-1040: a magnetic
heat sensitive layer and a self cleaning | ayer are coated on to a 20
transparent PET film having thickness 188 gn), alum num (Al) was vacuum
-evaporated in such a manner as to formthickness about 400 128 angstrom
to thereby provide a light reflecting layer. Then, on to the |ight

reflecti | ayer, appl.ication solution for an adhesive | ayer which solution
made froﬂg?gm pisexagBlad)vi nyl acetate -phosphoric acid ester copol yner
(DENKA vinyl # 1000P made by Denki Kagaku Kogyo Kabushi ki Kaisha) 5 10 nass

part, met Byhtleddhy bf Reedid PRs part, and toluene 45 nass part was
applied, followed by heating-drying, to thereby provide an adhesive |ayer

havi ng thi ckness about 0.5 gm Then, to_the acrylic resin W 502 mass part
of the synt hesP&reRaddanzss partapiathacadicacd pushyl dddanass patyoshi Q| &
Fat Co., Ltd.) 63 nmass part was added, then isocyanate :L O conpound 8 nass

part exppesiRtdy 2tdiByf RbxAVB NG ask PHFE, WeAHid &idul By drdky butfPEOSRAS
conmpound 9 mass part expressed by the follow ng structural™ fornula (B),

and net hyl- et hyl ketone 220 mass part were dispersed for 35 hours by using
Pai nt5 shBrdhr apfagathperylie asidid mass nart are sxizpdctoddeacby prepared di anet er
about 2 mm put in a glass bottle, to thereby prepare a :L 5 dispersing
l'i quid Am&oqﬂer Gitfre H1iRo(d2 b7 sk Hﬂ‘vﬁﬂ‘g f@)ﬂ(ﬂ%ﬁﬁgé’,‘ ddetic 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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Structural formula (A) CH3 (CH2)17 00 GNHOHZ2-(\\ ~/ NHCOO WH
2)17 CH3 Structural forrmula (B) 129 Then, a disperse solution nmade from
t he above dispersing liquid A 400 mass part, nmethyl ethyl ketone 209 nass
part, isocyanate conpound (E-402-90T nade by Asahi Kagaku Kogyo Co., Ltd.)
35 mass part, o-xylene 115 mass part, and |leveling agent (ST102PA MEK 1%

by mass solution) 4 .5 part was, applied on o, the ab adhesi ve
| ayer, f’(ﬂCL&A@H VB‘;'FOﬁEtXt(EEEg]@rVP‘FF{?“é‘Pt%SS% hesting W@’,‘&t%t e&6% provi de

~a heat sensitive |ayer having thickness about 11 gm followed by heating

at 50C fad4R10heUI SmgIDH/S, HydRuRe ¥ius T, REd Wéight afeRigel@6ldcutad ayer was
formed on the heat sensitive layer, like the exanple 1. The above waps up

the preparation of 10 the heat reversible recordjn dium of the exanple
7 CExapiEntah?, 0%; Maranies, ther saiglic rpepch s S PRIPERGHAIAT (TaaFtAn Th
exanple 7 was |ikew se carried out, except that the application solution

for the h8sbers@ldd (TPeudory ahdWaledlfte@rdpsLte ndexilsPryanat e 15 conpound
expressed by the above structural forrmula (A) and the above structural

formul a éEB)’ to thereby prepare a heat reversible recording nediumof the
exanpl e B¥X rative exanple 1) - Preparation of heat reversible
recordi ng nmedi um

- 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
ﬁaagnetic heat sensitive layer and a self cleaning layer are coated on to a
10 transparent P.ET film having thickness 188 pum), aluminum (Al 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 um. Then,lon to the adhesive layer, an
~ application solution for the heat sensitive layer which solution is made from
éo 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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20 At first, to a PET filmside of a magnetic made by Dai ni ppon | nk and
Chem cal s, Incorporated (branded as MEMORY DI C, DS-1711-1040: 130 nmgnetic
heat sensitive |ayer and self cleaning |ayer are coated on to a

transparent PET film having thickness 188 pni), alumnum (A) was vacuum
evaporated in such a manner as to formthickness about 400 angstrom to

t her eby pr 1 de aéﬁrﬁ reflecting. layer, Then, on to,the light 5

reflecti %}' 1&}'8?1“ ZIPnASAPAENO @elﬁynéhe?flérexéﬁlpéﬁHekﬁ%@al{l%‘iﬁ’er made from
vi nyl chloride-vinyl acetate-phosphoric acid ester copol yner (DENKA vinyl

# 1000P gmgohd BEOROKATRk g2 9nY ﬂﬁﬁ&é‘%@'ﬂﬁpp%ﬁ' hretPafBIndashy, et hyl

et hyl ketone 45 nass part, and tol uene 45 mass par was applied, followed
by heatlng dryi.n to thereby provide an adhesive | ayer having 10 thickness
about . 0. §0gAitd )ﬁmssmrt Fyidne dAmassRartayd tetaphupdin fueani 1Y ™88 uti on for
t he heat sensitive |layer which solution is made fromvinyl chloride-vinyl

acetate gRRAkY I\Ppﬁwﬁlwﬁe@bwhémhng:akﬁh%gﬁ/ mmﬁ foﬁ@.%@ﬁ@tes% 13 (ol e

rati o) made by sshi'n Chem cal |ndustry O .) 120 mass part,
hexadecyl stearate 40 nass part, dodecane di_aci d 10 mass part, 15 stearone

(18- gent tharehy paevderd had semstiymlayer hayingthicknessalaror] dmahen 945 nass
part was applied, followed by heating-drying at 120'C for 2 mnutes, to

t her eby o AR Sknesse %}y{[ in,
foll omdﬂébiyg/%ﬁg‘gﬁt@nge%% 60’ l%oy(ﬁz}g&ﬁgﬁf Q?é”tﬂ({)tg%lé%ﬂr eby cﬁre t he %@3?’9

sensitive layer. Then, on to the heat sensitjve Iayer an appl i cation
sol uti onoRgo 1tbe hgap pepsibive Jaydrage epmhications splitiomiorsaiprateeiiyalayest hane
acryl ate

which solution is made from a urethane acrylate ultravioclet ray s'etting 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 ultraviolet ray lamp of 80 W/cm, to thereby provide a
protective layer having thickness about 2 pm. 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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ultraviolet ray setting resin (UNID C C7-157 nmade by Dai ni ppon I nk and 131
Chem cal s, Incorporated) 75% by mass acetic acid butyl solution 10 nass
part, and isopropyl alcohol 10 nass part was applied with a wire. bar,

fol | oned by heating-drying, followed by curing with ultraviolet ray |anp of
80 Wcm to thereby provide a protective Iayer havi ng thi ckness about 2 Rm
5 The above wr t he, preparation of t revers le rec |ng

medi um Bl ﬁ%aﬁeﬂ%%ﬁtb@%%ﬁﬁnﬂe ﬁ}i’&r&t taine Fé'e?)n par ati on
of heat reversible recording medium The conparative exarrpl e 1 was |ikew se

carried pyy soﬁ%ﬁﬁ%rdﬂ%@ﬁmé DecludfhePPREIGERE (RIDHIOY IS AMdter) ) hdatiig

sensi tive layer was de fromvinyl chloride-vinyl acetate copol yner
(SOLBI NE C, vinyl chI oride/vi nyI acetate 87/1 tloé mage by

Ni sshi n bnlamice 42.1% dysnass,asid value 4. 1gpekid/e, gladtoxygfﬁi <39t hi o et her
28 mass part, dodecane diacid 12 rrass part, and THF (tetrahydrofuran) 630

mass partvelét& atxté%ag@yndléaﬂaf S digier £8abor ewxeb@éxe aé®y11caeei (A wedi um of

the conparative exanple 2. (Conpar ative exanpl e 3) Preparation of heat
reversible recording nedl um The conparati ve exanple. 1 was |ikew se carried

ol i t ,5 exedlpulatpdilans trangitiphdeanpaineare; 539«39; apf capplatedinedinctiyeut i on for

t he heat sensitive layer 20 which solution including VMCH (copol yner of
vinyl chlQid<0£58p50 by mass to 87% by mass, MA (maleic acid) 0.7% by nass
to 1% by nmass, and vinyl 132

(Example 2)
- Preparation of heat reversible recording medium -
The example 1 was likewise carried out, except that the acrylic resin
10 (A1) of the synthesis example 1 was substituted with an acrylic copolymer
(A2) of the synthesis example 2, to thereby prepare a heat rettersible
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 (A8) of the synthesis

example 3. The thus obtained acrylic resin (A3) had solution properties
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acetate bal ance % made by UCC) 50 nass part, dodecane diacid 25 nmass

part, stearyl behenate 60 mass part, 1-9 nonanedi ol acrylate 20 nass part,
|l ow Tg acrylic resin (S2040, solid content 30% by mass, made by rlbagosei
Co., Ltd.) 120 nmass part, | RGACURE 184 (curing agent made by C ba- Cei gy)
10 5 mass part, dinethyl polysiloxane pol yoxy aIkerne copol ynmer |eveling

agent PA made, by, Caorni n il co Co. , 10 mass art,
and THPWf‘EﬁP&WW&Wr@% blogascis e&% ) By RatipgPalancei4; $%d P

heating-drying at 130"C for 1 mnutes, followed by 80 Wcm X 2- Iarrp LTV

irradi atAQ@aval@e E*Eeﬁn%mowg)\ﬂy@%@lh%éﬁe genghil wghfyesrapavhsi@ctiirckness
about 10 10 gm foIIovved by heating at 60°C for 48 time for curing, to

t her eby prepare the eat reversiblg recordi f the conparative
exanpl e Weight Eeash e@quﬁw%arlgﬁ*f feﬁnlg@@ sl gl draraiiighe
recordi ng rredl um The conparative exanple 1 was |ikew se carried out,

except tRaip@Rturd-(1B)amel! gallicaluistdd iefmdtive ihtiex hesBossensi tive | ayer
whi ch solution including VYHH (copol ynmer of vinyl chloride 85%by mass to

87% by rT‘Ess and inyl acetate balance % made by UCC) 120 nass part,
beherfyl e3)50 mass part, dodecane diacid 10 nmass part, |ow Tg
~acrylic resin (82040 solid content 30% by mass, nmade by Tbagosei Co.,

Ltd.) 240ppg@ssabRhlof He%@%@él%ﬂﬁe%@ccﬁﬂﬁpg)mlﬁmTE L nmade by N ppon
Pol yur et hane I ndustry Co., Ltd.) 10 mass part, dinethyl

ol ysi | oxane- pal yoxy al k Iene copol ynmer, |.eveling 133
oty p g ex:}l’mple X was 11kew1seycarr1ed out, except that the acrylic resin

(A1) was substituted with an acrylic resin (A3), and that the above
isocyanate compound was substituted with CORONATE HL (made by
10 Nippon Polyurethane Industry Co., Ltd.), 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 methacrylic 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 (bubble viscosimeter) -R, heating balance 50.9% by mass,
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agent (ST102PA made by Dow Corning Toray Silicone Co., Ltd.) 10 mass part,
and THF (tetrahydrofuran) 1183 nass part was used, to thereby prepare the
heat reversible recordi ng nedium of the conparative exanple 4. (Conparative
exanple 5) E; - Preparation of heat reversible recording nedium At first,
to a solution 500 nmass part having solid content 15% by mass which
solution is made by dissol ving vinyl chloride copolynmer (ZEON CORPORATI ON
made by, aqifwedye dpk meHPH g b 40\ arksdrezr) value 70, and weight average

HOOC( CH2) 5N- HCO( CH2) CONH( CH2) , 5CO0HI 5 was added, then ceram c 10 beads

havi ng dindieddar #RasHt 21,000 WeRloREvdr ik 8h3%R Sl had cAlefhibhe resul tant

was di spersed using a Paint shaker (nhade by Asada Tekko) for 48 hours, to
t hereby prepare a dispersing liquid A Then, behenic acid (behenic acid 95
made by Mijaghive gdexd.#32. Co., Ltd.) 110 mass part, eicosane diacid
(SL-20-90 made by Ckainura G| MIIl Ltd.) 25 mass part, vinyl chloride
copol yrre(E,(E{\lﬁlgl’bO@nade by ZEON CORPORAT I ON) 300 mass part, THF
(tetrahydrofuran) 170 nmass part, and o-xylene 60 nass part was m xed by an
ordinary nethod, to thereby prepare a dispersing liquid B. Then, the above
di spér si nfrenaratienmidientseversihle reperdimgmedingpersing 1iquid B 270 nass
part, and isocyanate conpound (2298-90T made by Ni ppon Pol yur et hane

1GUSLLY, 20 T bl B2 RSB ARORTIS P PRI G,

application ol ut eat sensitive lay e conparative
exanpl e {’L was 134 |ikew se carried out, except that the above prepared

- appl i cat {6k was substituted with anraaylic serint(Add, todjrerehsapransad the dieaher eby

prepare the heat reversible

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 éolution properties including viscosity (bubble
viscosimeter) -C, heating balance 40.4% by mass, acid value 4.2 mgKOH/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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recordi ng nmedi um of the conparative exanple 5. (Conparative exanple 6) 5
Preparation of heat reversible recording nmedium The conparative exanple 1
was |ikew se carried out, except that on to the above adhesive |ayer, an
application solution for the heat sensitive |ayer which solution made from
1, 18- oct adeca di carboxylic acid dodecyl (made by Myoshi Ol & Fat Co.,

Ltd.) mass part, eicosane .di aci % 20-99 made by Ckarmura QI M|
[1d.) 5 2Broraathaat hept AgTorsaHP SPuGing MATIReT at e copol yner (NROLS, Vi nyl

chloride 80% by mass, vinyl acetate 20% by mass, average polynerization =

1800; made by 'Kn@ekaﬁnp@l mﬁk@aﬁfs%,caﬁcﬁ@dtdu‘t,eembylﬁﬁﬁt {N<a@glieresinB - 3015H
made by Shin-nakanura Chem cal Corporati on) 4.7 mass part, THF

tetrah fu 215. 24 , d
én but 3 | y&*ﬁ Vag Q%‘P%Ifé{ta%wﬁi ap waéﬁ ﬁeﬂéé&? fOﬁgaﬁekﬁyP%ﬁﬁ%&l@aﬂ N

Chenicals Co., Ltd.) 0.8 mass part was applied, followed by

heat i ng- ﬁ@"a@r@ﬁ,le }&ogaﬁ{ge@ydﬁﬁﬁwf(ﬂne@xgg@qe sensitive layer (reversible heat
sensitive layer) havi ng t hi ckness about 8 [tm Then, an el ectron beam

i rradi at % KES carrl ut on the heat sensitive Iayer, by 20 using, as an
el ectd on' e Flrsrea‘&F%Ft apparatus, an area beamtype el ectron beam
irradi ati ng apparatus EBC- 200- AA2 nade by NHV 135 Corporation, with an

i rradi at genflesaoef AdiyUs kesnt(@6}0 Mad, to thereby prepare the heat
reversi ble recordi ng nmedium of the conparative exanple 6. (Conparative

exanple 7
P ) The Synthe51s example 1 was likewise 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 (Al) was substituted with an acrylic resin (A6), and that the above

isocyanate compound was substituted with CORONATE HL (made by
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Preparati on of heat reversible recording medium The conparative exanple 1
was |ikew se carried out, except that on tothe above adhesive | ayer, an
application solution for the heat sensitive |ayer which solution made from
acrylic resin (LR 269 made by M tsubishi Rayon Co., Ltd.) 100 mass part,
tetraethyl ene glycol diacrylate 50 mass part, |ight polynerization starter

(P29 mouphg BREwthan B g 100 o0 enfltby pRBaeRChelt ™ Cosane

diacid 8 rrass part, and tetrahydro furan 180 nmass part was applied,

f ol | owedrdyerbibdé re@rding mgdaimlcfGhe ekampde®. nut es, foll owed by LTV
irradiation at 120 Wcm 10mmn, to thereby provide a heat sensitive |ayer
havi ng tggsﬁﬁ; ess about gm In this manner, the heat reversible 15
recordin onparative exanple 7 was prepared. (Exanple 9) -
Preparati on of heat reversi ble recording | abel On a side (backface) of a

suppor t er Sghtlidigs bPaéryliewesisi D -recordi ng nedi um prepared by the exanple
4, which side is free fromthe heat 20 sensitive layer, an acrylic

V|sc05|ty agen haV| kne about vi ded. The above
wraps® up the pfrg 963.1\3 81“%31}7@9 ﬁ }Sglogt[rg%g'!g)@t excegt %hat 1?h

recordi ng | abel of the exanpl e 9. (Exarrpl e 10) Preparation and evaI uation
of heat abyes fiddomeraaditdird gvamiiatitutdd with Aensnohecmigfurehftadieat

reversi bl e recordi ng nmedi um prepared

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 mass 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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5 by the exanple 9, printing was carried out with LTV i nk (HAKURI OP (over
- print) varnish UP2 made by T & KToka). The resultant was cut into a form
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 recordi ng ener gy adj usted to the change of

10 the heat reversible rec i ng,.nedi r cordl erg omed by
vi sual i ZAREHHROy &P Ph&rﬁewrey?iﬁf ght 1 Phg- BB t theohi
rewitings of the displaying- recording mere repeated 50 tinmes, shomnng

pr ef er abldetie@r 1686 apPicatibA Goltho i £h ddhedite 1a3%’r®ﬁﬂichtéohﬁt1@ﬂi\d
eval uation of heat reversible recording nenber The heat reversible

recording |label prep y t.he exanpl e 9 ached on to a cartridge
of a minfaage ROIPI\}BPYf‘qIﬁ@HI% epapyl 1 ggotpby Bhosahcic a‘(lbfé’éFer GoRRlMCHat e, nusic
title and the like) nenorized in the MD was displayed- recorded to the

heat sen@ENICA hawdr #0000F Made bycDenki Razakh datydKAudhaki Raishd)ecor di ng-
del eting unit (thernal head) with the thernmal head's recording energy

adj usted to the change, of heat reversi bl e recordi ng 137 nmedium s
r ecordi n§0 ewassgRArts methvied 5 kotoneda mass partand tlrensy 4o AP RAE  the

recordl ng- del eting. Moreover, rewitings of the displaying recording
_Were repaata1ea, iRk BPRUhARCRI9NS, 30t Re RSV afekabing. (Exanpl e

12) 5 Preparation and evaluation of “heat rever$ible recording menber
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 Oil & 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
[
CH3CH;—0- ©C H2)3—N CN—(GH,);;CHj Structural formula (A)
H H

Structural formula (B)
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The heat reversible recording | abel prepared by the exanple 9 was attached
on to a COORW to thereby prepare an optical information recording nedium
having function of heat reversible display. Wth the above opti cal

i nformation recording nedium the following was carried out. Part of 10
information (year, nonth, date, tinme and the like) nenorized in a CD-RW
drive (MP6200S_made hy Ri coh_Canpan td.), was di gpl ayed-recorded to the
heat sensiti vgmll%}}bélf 8’6‘?9’6&‘% %uﬁopé’é%ﬁkﬂhﬁ&l E ‘é‘f‘%é{%ﬁﬁ /g heilmﬁlgbordi ng-
deleting unit (thermal head), with the thernmal head's recording energy

adj ust ed40@ i FeieNaetfl dthel Rfoneal09 Mhes PB, @sbdyasatdlidigporad unt s 15

recordi ng tenperature, followed by visualization. reover, the CD-RW
drive was_ used for rewiting the informatjon o menory | ayer, of the
opti cal (9'493?995[{ e\ﬁ%c%?&m%as@w%gm#&ﬁ#} %5tnl’1%gsr r P‘Hbenéappar at us
and using the deleting unit, the fornmer recording was del eted, and then

the thet®nQ3hr1asndEA1Hhe ade@W(S T OZPA MERNLS Byeiaisk kelutici)or mation to
the 20 heat sensitive layer, to thereby carry out the displaying recording.

Moreover, the rewitings of the displayjng- recordjng re repeated 50
times 1D8ss PASHIRG amigwér%tceﬁree@'aﬁ‘fcﬁ #thesyea kves Pﬂotvvéﬁ&w e 13) - Heat

reversi bl e recordi ng nenber and eval uation thereof The heat reversible

recor di NHeh@RE!ArPLEPA 959y fdrhenfNatPt6 tReMBY provald AHRAE sensitivet he tape
cassette. Thenh, part of information (year, nonth, date, nmusic title and

the Ii ke} menorized in the tape cassette was .
ayer 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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di spl ayed-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 changes of the respective
medi unms’ 10 recording energy, followed by visualization, to thereby carry
out the recording- deleting. Mdreover, rewitings of the displaying-

recordi ng were. repeated. 50 .tines, , S i n ref erabl e recordi ng-del eting.
Then, - BRETRECHIRE SoBPRdaYToand sE e LB 1RESLAm rthRaPdntor 15 cach of
the exanple | to the exanple 9 and the conparative exanple 1 to the

conpar at tn@mspresitl BET, fildehevintothiclonasst JRS jumansdpadieney (ADrpes at ure width,
glass transition tenperature change, ammoni a resi stance, and repetition

durability were neasured in the follow n nner... Results are shown in
Table 1. FEcHupieyapopated i isha manner AsdOdoTRG Hiskness APOURA0P; nting t est er
made by Hachijo Denki was used as a heat sensitive 139 recordi ng apparatus,

and KBE- 40g8ian] toeBerdby pryorkr flight pofledtimnlayets TEEH, @st@thdHghRnl head,
to thereby carry out white inmage formation, wth pulse width 2.0 nsec and

an applied,voltage 11.0 V...Soon after that, ondition for printing by the
Fher il | PRI RS oF it aBali G o o ap,adieaieylaren made oM e i df h
2.94 s, and printing speed 29.76 mi s. ~Then, an applied energy was
proper | yviiidRbsiddrvinyl et tbphvsPho8S atid 6tkr cbpolPmee (MENKA vingl t her eby

carry out the transparency operation. Deleting density of each energy was
measur ed ﬂé&ﬂv%lca%%tbgr Bgn]?% ﬁaggﬂalﬁgg%tﬁ;bushiki 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

1.0 thickness about 0.5 um. Then, on to the adhesive layer, an application
solution for the heat sensitive layer which sclution is made from vinyl
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
pm, 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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(made by Macbeth), to thereby obtain the deleting property. Like FIG 4, 10

the deleting density relative to the deleting energy was graphed, to

t hereby obtain the del etable energy range. Morreover, density of a part
havi ng the maxi num transparency was defined as the maxi num transparent
density. The difference between the maxi rrumtransparent density and the

texture'
the di f f bhemdealssinsernate
sanme as that of the i nitial deleting property was defined as an el apsed

time del ﬁ&i‘tnﬁnﬂrlgc&ﬁ‘bbyl achﬁWi@ $n:s g

respectlvely showmn in FIG 14 to FIG 19. Result of the exanple 7 is shown

s density was defined as an initial | eti ng property. Moreover,
‘b 133’ h‘guﬁ’é’ﬁs]rdyla@fs the part

he>"0 AV RS 3Coféhas

1eedlwitd 4 Rer@xanpl e 6 are

in FIG 20. Results of the arative exanp| to .the conparat)ve
exanpl e ﬁ)lwdr@éb%ﬁmﬁéiryl%éﬁovz@d DX carme wit eﬁéltm‘@ %aym er,

results are sumred up in Table 1-A and Table 1-B. 140

E ﬁ reme][ §|t go W@hﬁitte%hmw %MW&%S%&&EH&%@E H5@nY t«ﬂﬁékﬂe@ér%owg yygasured in

<Tr anspar ency

oW ng nmanner. heat reversible record |ng medi um was

sufficiently_ whi tened in advance. Then, each whi tlg heat reversible

recordi nd mhnommwsrapﬁa@ ke Rrepanatian ohbhe heatrevpas
to nmeasure the
(HG 100
reversib
bl ocks,
bei ng ca

10

15

20

BurecpEdipEr e dEg
t enperature causi ng transparency. A heat sI ope tester

?}3 Opd AR eEldthpBYO CO., LTD.) was used for each heat

recordlng medi um The above heat sl ope tester has five heat
gach bl ock beln? capabl e of setting tenperature individually, and
e

papgtive examp
- Preparation of heat reversible recording medium -

The comparative example 1 was likewise carried out, except that the
application solution for the heat sensitive layer was made from vinyl
chloride-vinyl acetate copolymer (SOLBINE C, viny! 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
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

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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10 controlling heating tinme and pressure. In the thus set condition, the
heat reversible recording nediuns can be heated at five different
tenperatures at one tine. Specifically, heating time is to be set at 1.0
sec., and pressure at heating is to be set at about 1.0 kg/Cv2. At an
equal step of 10Cto 50C, the heating tenperature was set froma | ow

tenperature causjn . change i whiteness .tq a tenper re causing
suf fici eﬂ‘feWﬁaB%iﬁ‘irﬂ%ﬁ%’AP?a? %ﬂ’ﬁgaﬁi i 1§SS Pefe dﬂ@‘é‘fanreéﬁgfnﬁa%#@qsécor di ng
medi uns were cooled to a nornmal tenperature. Then, Macbeth RD-914

reflecti partdensiryPRBhGiate MBI aBY pieK; 1ed Abnwasdies adrylhty 20meRsHHarg t he
density of the part heated at respective tenperatures, developing a graph

havi ng ap aphsci ssa denotj et _tenper at of the heat,k 20 sl ope tester and
an or di nieve TSy 1%59%1@#452‘345,&911&&9&’6%? 345y mpes, mads ke Topgg: pg‘tg’r’ency
tenperature width was obtained. Result of the exanple 7 is 141 shown in

FI'G 27-LR§§QQD&nQ§s 15&‘1&, L‘RG@KB@R'EVFB@MgEa #tomblde byoliharGbigy® 1Qexarrp| e 6
are shown in FIG 28 to FIG 33. Mreover, the results are shown in Table

1-A and Table 1-B,, <@ ass transition tenperature change> 5 DSC measur enent
was darr n@eﬁsmrt,\@lmﬁ%wfp@aféﬁfwre'ta PR ATkpEp co ¥R igvelae AeoRE er 6200
(made by SIl) for nmeasuring a differential thermal analysis |ayer scanning

heat. Sa(@whesePA nheRi by DS ComeinkalRe§ Kficodd€ol, 1RO ms@gaﬁ, l@er si bl e
recordi ng nmedi uns were neasured by the follow ng manner: the sanple was

applied to on an _al um numevaporation 10 | ayer, then el ed by using dilute
hydr of | udtHE ?t&&mhyd@fq«r@% §68 masspaktiyeas applied, foﬁoweg%y

heating-drying at 130°C for 1 minutes, followed by 80 W/cm X 2-lamp UV
irradiation, to thereby provide a heat sensitive layer having thickness about
10 10 pm, followed by heating at 60°C for 48 time for curing, to thereby prepare
the heat reversible recording medium of the comparative example 3.
(Comparative 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., Litd.)

10 mass part, dimethyl polysiloxane-polyoxy alkylene copolymer leveling
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sanple was put in an alumnumcell for the DSC neasurenent. Al um num oxi de
was used as a standard substance. Tenperature increase rate was set at 15 C
/mn. The initial glass transition tenperature (Tgl) was neasured after
the sanple put in the alumnumcell for the DSC 15 nmeasurenment was heated
for 5 mnutes in a honoiothermal bath to 130'C and thereafter was left at
rest at 'roomterrperaturg i)23' C) for 30 mnutes. DSC curve shown fromthe

33

above weagenif(STd@2RA npde dyDew Garpe Towavpailicpne Lo e Ik masspasti t i on

tenperature obtained through the follow ng steps was defined as an el apsed

time glaggq W%ﬁ&i%&ﬁﬁﬁ%@tﬂes_n@st(ga%)waéﬂﬁééd, e thBgeyAepar@thd 30' C for

5 mnutes, then sufficiently cooling he sanple at roomtenperature, then
storing the sanple at an_atnospheric 142 tenperature 35C for 1 week.

<Anmoni aheaisreyensiblesrerprdingane péhrcompreativggrampla 4 | n the exanpl e 5,
the exanple 8 and the conparative exanple 2, and 5 the conparative exanple

5, the t(@dﬁg?ﬁ%@%ﬁgﬁﬁﬁ@@t“re range of the respective heat reversible

recordi ng ne ore test, and the transparency tenperature range of
the respective heat reversible recording nediuns after being dipped in 8%
by neéss aBnepfratiossofdwesreversibieirepordong nuslinBur s were neasured in the
above neasurenent nethods. Then, the 10 eval uation was carried out based on

the followi ng gf KL& k&4 solution 500 mass part having solid content 15% by mass

which solution is made by dissolving vinyl chloride copolymer (ZEON
CORPORATION made by, MR110) into THF (tetrahydrofuran),
HOOC(CH2)sNHCO(CH2) CONH(CH2)sCOOH15 was added, then ceramic

10 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
(SI.-20-90 made by Okamura Oil Mill Ltd.) 25 mass part, vinyl chloride

15  copolymer (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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[ Evaluation criteria] Acceptable: No change Not acceptable: G eat change

- Image density change test 15 In the exanple 5 and the exanple 7, an

i mage density obtained by whitening the respective heat reversible
recordi ng nmedi uns which are not dipped in base substance was defined as an
initial image. Wth the initial inmage, the neasurenent was carried out in
the foll gowi ng manner. The heat_ reversjble recordi ng _nmedi umwas dipped in 8%
by nmass Hkpwiesarsedirtpekcepé that the ahovewrepaged gpRgcatipp solirtiaytor, om 10

m nutes, 30 m nutes, one hour, 6 hours. After the above dipping, the heat

rever si bijg hesOsd]siGvd T TR LIRS0 WhEF DRSSP bd thd Be SEPER BHBIQY. 1O
t hereby neasure the image density. <Repefition durability> In the exanple

7 and the exanple 8, the respective heat reversible recording nmediuns were
subj ect eteopdingragtuymof the cogpargidveexa@pledth a thermal head. The nunber
of changes of the inmage density evaluation by 0.5 or nore was conpared.

Herein, (GemPyAitied bemphserarried out on up to the maxi mum 500
repetitions of printings deletings. 144 d)

5 - Preparation of heat reversible recording medium -

The comparative example 1 was likewise carried out, except that on
to the above adhesive layer, an application solution for the heat sensitive
layer which solution made from 1, 18-octadeca dicarboxylic acid dodecyl
(made by Miyoshi Oil & Fat Co., Ltd.) 4.75 mass part, eicosane diacid

10  (SL-20-99 made by Okamura Oil Mill Litd.) 5.25 mass part, vinyl
chloride-vinyl acetate copolymer (M2018, vinyl chloride 80% by mass, vinyl
acetate 20% by mass, average polymerization = 1800; made by 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 um. 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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Corporation, with an irradiation dosage adjusted to 10 Mrad, to thereby
prepare the heat reversible recording medium of the comparative example 6.
(Comparative example 7)

- Preparation of heat reversible recording medium -

The comparative example 1 was likewise carried out, except that on
to the above adhesive layer, an application solution for the heat sensitive

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
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 aﬁ 120 W/em-10m/min, to thereby provide a heat sensitive
layer having thickness about 10 ym. In this manner, the heat reversible
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
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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recording label of the example 9.
(Example 10)
- Preparation and evaluation of heat reversible recording member -

On to the surface of the heat reversible recording medium prepared
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 card. 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
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)
- 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
having a recording-deleting unit (thermal head), with the thermal head’s

recording energy adjusted to the change of the heat reversible recording
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1_n_edium’s recording energy, followed by visualization, to thereby carry out
fhe 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 medium, 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 xecording apparatus having a
recording-deleting unit {thermal head), with the thermal head’s recording
energy adjusted to the change of the optical information 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
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 the changes of the respective mediums’
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
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.
<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 GK1 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 applied voltage 11.0 V. Soon after that,
condition for printing by the thermal head was so set as to have line
5 frequency 4.2 ms, pulse width 2.94 ms, and printing speed 29.76 mm/s.
| Then, an applied energy was properly changed in a range from 0.085 mj/dot

to 0.30 my/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 properfy. Like FIG. 4,

10 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. Moreover, the difference

15 between the texture’s density and a density of the part same as that 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. Results of the
comparative example 1 to the comparative example 6 are respectively shown

20 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
5  thus whitened was heated at various temperatures, so as to measure the
temperature causing transparency. A heat slope tester (HG-100 made by
TOYQ SEIKI KOGYO CO., LTD.) 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
10 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 step of 1°C to 5°C, the
heating temperature was set from a low temperature causing no change in
15 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 (Ma.de 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
20 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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temperature 35°C for 1 week.

<Ammonia resistance>
- Transparency temperature range test -

7 In the example 5, the example 8 and the comparative example 2, and
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 récording
mediums after being dipped in 8% by mass ammonium carbonate solution for
48 hours were measured in the above measurement methods. Then, the
evaluation was carried out based on the following criteria.

[Evaluation criterial

Acceptable: No change

Not acceptable: Great change
- Image density change test -

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
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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medium was whitened with the same energy, to thereby measure the image
density.
<Repetition durability>

In the example 7 and the example 8, the respective heat reversible
recording mediums were subjected to repeated printings-deletings with a

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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present invention can solve the conventional problens and acconplish the
foll owing. The present invention provides a heat reversible recording
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provi des an image processor and an i.nage processi ng nethod which have a 15
hi gh processing speed and is capable of form ng an image excellent in
contrast, visibility and the like. 148 CLAIMS A heat reversible recording
medi um conprising: a heat sensitive |ayer which conprises a resin and an
organic low nolecular conpound, and has a transparency which is reversibly
vari abl e depending on a tenperature, wherein the heat sensitive |ayer has
a glass transition tenperature change of -10C to 5C, and a transparency
tenmperature width of 30C or nore. 10 2. A heat reversible recording nmedi um
conprising: a heat sensitive layer which conprises a resin and an organic

| ow nol ecul ar conpound, and has a transparency which is reversibly
vari-abl e depending on a tenperature, wherein 15 the resin conprises an
acrylic polyol resin, and the heat sensitive |ayer has a glass transition
tenperature change of -10C to 5C. 3. A heat reversible recordi ng nmedi um
conprising: 20 a heat sensitive |ayer which conprises a resin and an
organi c low nolecular conpound, and has a transparency which is reversibly
vari abl e depending on a tenperature,

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
0.3

0.51
Not available
Not available

temp. width

Transparency
Not acceptable
Acceptable
Not acceptable
Not acceptable

Table 2
Example 5
Example 7

Comp.
example 2
Comp
example 5




wherein the resin conprises an acrylic resin, and 25 the heat sensitive

| ayer has a transparency tenperature width of 40C or nore. 4. A heat
reversibl e recording medium conprising: a heat sensitive |ayer which
conprises a resin and an organic | ow 30 nol ecul ar conmpound, and has a
transparency which is revdNDUSTRIA £ RLIGABIBEEYdi ng on a tenperature,
wherein the resin conprises_ an acrylic_polyol resin, and the heat
sensitive | ayeFhthngesgnt F%Y@H&?réﬁ%lys@]é(ﬁﬂbﬁéﬁ}?%nwm]kpl@b leype-and or nore. 5.

The h bl.e di di dj wh

R )
t

SERE A ghb i e e

accorgdi Ngnj G E¥& Whbn %ﬁﬁé ﬁbﬁtéd’ﬁuﬂ{ s%h@mﬁamasmf& @ﬁnﬁﬁhﬁkﬂ ginobpol resin.
15 8. The heat reversible recording medium according to claim1, wherein

the residvesalpiillsesontsaivkésp pouffidieniedélotint wiopestycwithoard e]mlpedd by an
i socyanate conpound. 20 9. The heat reversible recording medi um accordi ng
to cl ai ntigye afier Bhagaformation without changing a deleting energy, , and can form
the image that is excellent in storing property, contrast, visibility and the like
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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-addition of the isocyanate conpound is 1 mass part to 50 nmass part relative
to 100 nass part of the acrylic polyol resin. 10. The heat reversible
recordi ng medi um according to any one of claim2 25 and claim4, wherein
the acrylic polyol resin has a glass transition tenperature Tg in a range
of 30C to 60C obtained by the foll oil.AJMEpression: |/Tg = E (W/Tgi)
wherein W denotes a nass ratio of a nononer i, Tgi denotes a gl ass
transition tenperature (K) of a honopol yner of the nmononmer i. 30 150 11.

The heat reve;{g' bl e recordi n‘g%)ggdi um accor ding to any one of claim2 and
cl ai m 4, lwher &t Reat FRMEE r RSN PP eS| yol resin is 20 ngKOH g

0,130 MOKCH 4, 4 oG 0 By YRR PR 50 Flia JInClumhagaeiel o to any

one of claim wherein e acry as a

refracti fﬁ%léc%%xcc%gé% 4(§,Czafrﬂi has QQ{aﬁgparghg,( RAALL LSVl kP vaRGRIAI ng medi um

according to any on alm 2 0 ‘an aim4, wherein the acrylic

pol yol rgsidhdias on sRiipéradues,age nol ecul ar  wei ght of 20,000 to 100, 000.
15 20 25 14. The heat reversible recording mediumaccording to claim1,
wherein the 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.

10 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

15 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, comprising:
20 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 resin, and

25 the heat sensitive layer has a transparency temperature width of 40°C
or more.
4. A heat reversible recording medium, comprising:

a heat sensitive layer which comprises a resin and an organic low

30 molecular compound, and has a transparency which is reversibly variable
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organi ¢ | ow nol ecul ar conmpound is a carboxyl group non-contai ni ng- conpound.
15. The heat reversible recording nmedium according to claim 14, wherein

t he carboxyl group non-containing- conpound is selected fromthe group
consisting of a fatty acid ester, a dibasic acid ester and a pol yval ent

al cohol defienilaing ynacietnpatieure,16. The heat reversible recording medi um
according to claim1, wherein a deleting energy width for deleting an

i mage soon af tveheneli@ i mage is forned is 20%to 80% which is obtained by
the follow ng equatjon: deletin V\idth (A9,=[(E2 - E1)/Ee] X 100
wherein E1 derf8€&8si $o3pRiises ‘?‘ﬁlgcf b ’EﬁSl%e eting energy, E2 denotes

an upper limt / f thedletln ener nter
val ue of the gﬁrﬂqaﬁgeéwg}vggam atrgg% t‘gﬁgf % ué%?@@h?%f?g%;

The Reat reversible recording nedl um accor d| ng to claim1, 30 wherein 151 5
a del etlng energy width for deleting an image with an el apsed time after
the inage is fornmed is 20%to 80% which is obtained by the follow ng
equation: deleting energy width (%9 = [(E2 - E1)/E1 X 100 wherein E1

denot es & | oweThé hoit rdvarsithid Fecokdmgimediimgcemsling to Evindémwhereinm upper
limt (nmldot) of the deleting ener and E, denotes a center val ue of

t he del eghaagtmggnm@hra@repétbegeat byngitive E2ygras3Q todt°C- and a

del eting energy width change ratio with elapsed tinme is 12% or |ess.

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 transition temperature
Tg in a range of 30°C to 60°C obtained by the following expression:
1/Tg == (Wi/Tgi)
wherein Wi denotes a mass ratio of a monomer i, Tgi denotes a glass
transition temperature (K) of a homopolymer of the monomer i.

30
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10 18. The heat reversible recording medium according to claim1, wherein
the heat reversible recording medium conprises a supporter. 19. A heat
reversible recording |abel, conprising: a heat reversible recording nmedium
having a first face which is formed 15 with an image and a second face

opposi tq1t 0 t g, %tre‘tr@t%?ole@'@ébrﬁ teBamAsesdirg loaysr o df daithstosi t
| ayer on the seco él face of the %t rever si bl ewrgecordl ng medi um Wnergl n

t he heatyndeNgis ublderemos Hiyagxyddalun efiprdcrpkic palyokatsinan 20tngBORger

whi ch conprises a resin and an organic 20 | ow nol ecul ar conpound, and has
a tra_nsmarlsﬂaygmﬁﬁg.i s reversibly variable depending on a tenperature,
wherein the heat sensitive |ayer has a glass transition tenperature change
of -10C to 5C, and a transparency terrperature wi dth of 30C or nore. 25 20.

A h i
parts arga r B arShledp PG pE AL R R L A AR BRBRITT 1O
recordi %daﬂe ;ﬁg]mvfger%g(bﬁ? 51'%%3101 1188 5ES JEfr‘é%tﬂfé*yﬁdleM thsqgnpri ses a

resin a _ ar compoun has a transparency
whi ch lsLégyerS|bly vari abl e 152 dependi ng on a tenperature, wherein the
heat sensitive layer has a glass transition tenperature change of -10Cto
5C, and a transparency tenperature width of 30C or nore. 5 21. The heat
reversi bl e recordi ng menber according to claim 20, wherein
13. The heat reversible recording medium according to any one of claim 2
10 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
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. |
20
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 (%) = [(Ez - ED/Ed X 100
25 wherein E1 denotes a lower limit (mj/dot) of a deleting energy, Ez
denotes an upper limit (mj/dot) of the deleting energy, and E. denotes a cenfer

value of the deleting energy which is expressed by (E1+Esg)/2 (mj/dot).

17. The heat reversible recording medium according to claim 1,

30 wherein
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the information nmenorizing part and the reversible displaying part are
22. The heat reversible recordi ng nenber according to claim 20,

uni t ed.
wher ei n

t he heat reversible recording nenmber is selected fromthe gr

oup

consisting of a 10 card, a disk, a disk cartridge and a tape cassette. 23.

An i mage procgsifésing @RBf¢Swidth fodldel@tnsd anritmagfe withiaragapbed timg uni t
configured to forman i nage on a heat reversible 15 recordi ng nedium by

configured to delete the image forned on the heat reversible recordi
medi um eoypakeat i ng the heat reversible recording nedium wherein the heat

Compr 1 505 a. T Eelain nerRYoT IR @ T BBl & Mfpound, “and has a
o i¢? r ound, and has a

transparency which ig re: Mo] i abl e. '

wher & n the heat seﬁvgielr?]\\;’e ?Ig?llé%/te\éagkg’%él%arggq%g&n&gfgﬁ%Eetﬁg%eratrgg’gg £

of ~10C 936 o R body 1fARSAAIERFUE (WAL AhOH 0L, dOKotos aTRbEer 2

The i mage process

accor g to claim 23, "wherein the i mage form ng

~ heat i ng dffe thedindgevieforhbed is BOYr i 8076 whiamis chidired hnthpfadlemeneng uni t

ng
h
éhange

5 24.
unit

is a thef ek oPeRE deRPingThiRoreyaetichrio eepidNse @ bydifHrig) 20(mj/dothy 28] wher ei n

the image deleting 30 unit 1s one of a thernmal head and a ceram c he

153 26.
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An i meg@elptiogaarirgy width ohlangongiié siithyelapsed time is 12% or less.

18. The heat reversible recording medium according to claim 1, wherein the

heat reversible recording medium comprises a supporter.

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 first 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

Jow 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
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

152
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at least one of formng an image on a heat reversible recording nedium by
heating 5 the heat reversible recording nmedium and deleting the imge
formed on the heat reversible recording medium by heating the heat
reversi ble recording nmedium wherein the heat reversible recording nedium
conpri sedépeadi®@bnetsmnpéraeutegyer whi ch conprises a resin and an organic
10 | ow nol ecul ar conpound, and has a transparency which is reversibly

vari abl e depenbéregn dhe &eaéﬁwwadeyelvm 2iglhssHzahsifionsiempearatiard ayer has

a gl ass tranS|t|on temperature change of -10C to 5C, .an ans rency
t enper at¢hanagi ot A &t@étcoan%rtéanw@%cywpﬁﬁ%@@e a\ué?]é §§9£gf5

according to claim26, wherein the formng of the image is carried out
with a thermal head. 28. The inmage processing nethod according to claim 26,

wher el n dﬁ L Ce?g}llg igiaggﬁ&feréitlﬂ?e H@g&ir}.ﬁﬁm%ﬁfﬂelrea%c%nggtg h1:2Re2@ wheddigr Mal

head "an m mage processing nmethod according to

' flmilg? IZSﬂ%eV%?ﬁ&%QmBH néABAiCing Padtehfl ftk i‘\é\ieli'sﬁlé BRpIRinBRGt whd Liaitedot her
or med
22. The heat reversible recording member according to claim 20, wherein
the heat reversible recording member is selected from the group consisting of a

10 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

15 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:

20 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.

25
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

30 unit is one of a thermal head and a ceramic 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

Jow 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.

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

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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