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DESCRI PTI ON NEW PHENOL COVPOUND, REVERSI BLE

THERMOSENSI Tl VE RECORDI NG MEDI UM REVERSI BLE
wO DoldRIVBSENS| T| VE RECORDI NG LABEL, REVERSI BLE PCT/JP2006/305767

THERMOSENSI Tl VE RECORDI NG MEMBER, | MAGE- PROCESSI NG

APPARATUSAND | MAGE- Pﬁ%&g{l?&ﬁ[@—m Technical Field
The present inventio : a new phenol conpound
useful as_a col or devel oper reversi bl e

f
t hor mos RETY IREENGS; GOMBRUNE, BRENGBAIALE

t hernosensitive recording nedi umin which color inmages

THERMOSENSIMY R RECORPING MBDbEMJIREVERSIBLE
col or-devel opi hg reacti ons between el ectron-donati ng

NS PRI e e IR
r ever sTHTERY O SN S R BRI CM B RS, ©
i mage- processi ng apparatus and an inage-processin
IMA G P RIS SAPIGIA PR RATATS iAND TMAREHENCESSING
recordi ng nmedi um respectively. Background Art
METHOD

Technical Field

The present invention relates to a new phenol compound
useful as a color developer of a reversible thermosensitive
recording medium, a reversible thermosensitive recording
medium in which color images may be formed and erased
revex;sibly based on color-developing reactions between
electron-donating .coloring compounds and electron-accepting
compounds by controlling applied thermal energies, and also
relates to a reversible thermosensitive recording label, a
reversible thermosensitive recording member, an
image-processing apparatus and an image-processing method
which employ the reversiblAe. thermosensitive recording medium
respectively.
Background Art

Thermosensitive recording media which utilize reactions

between electron-donating coloring compounds (hereinafter,
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Thernosensi tive recording media which utilize
reactions between el ectron-donating col oring conmpounds
W@ tws/edsief t er, someti mes referred as "col ori ng EUBIR20060805767

"l euco dye") and el ectron-accepting conpounds
dev

herei nafter, sonetinges referred ag "color | oper™)

So’glre IREE -rp?ﬁsminashgggloaéaﬁ -B‘r&%&ﬂgy Ot | I??E%%I §ep) and

out put papers of facsimles, word processors and
elegirentagoeptingt commuundor(hegeanafiegessomietiman referred

advance of office automation, and nowadays in magnetic
ast heolows devieloyerands siell-lasownP dndahdveabdeantbroadly

poi nt card. From an environnental issue, these

ntd o o . c

utHRANENL) DR P TREpLED IF Helel BiRA MY ﬁo&gﬁ%ﬁresd ¥

be recycled, and to be used in fewer_ anounis; however,
ol SR R AR e age, YAk Am s ARFRoPT Bitice

used repeatedly. In addition, new information is
aufpmatien.omnd t mowadafysc dndaua goe ticohhe ame semesi Bver eards

the total areas capable of being recorded are Iimted.

sudius, a préepaideaedra8dtpsintuaiidn, the anmount of _
information to be recorded is reduced or a new card is

[ d i.s f occupj.ed...
b Lot Sl Pnb M RERT (88eU3, Hphds O Ui tiopal
def.orest atj.on, devel o reversible

t of )
reqOTdinEmRdit] B PERGHERh 'St AeENPFEs TR itoaspBiew

many tinmes had been desired. _
their use and are required to be recycled, and to be used in fewer

amounts; however, recorded images cannot be erased, and thus
cannot be used repeatedly. In addition, new information is
written only to non-recorded portion, and therefore the total
areas capable of being recorded are limited. Thus, under the
current situation,b the amount of information to be recorded is
reduced or a 'new card is issued when area to be recorded is fully
occupied. Because of the backdrop of waste problem or problem
of deforestation, development of reversible thermosensitive
recording medium which is rewritable many times had been
desired.

From theses demands, various kinds of reversible
thermosensitive recording media have been disclosed. For
example, Patent Literatures 1 and 2 disclose a re\;ersible

thermosensitive recording medium which is a kind of those using
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From t heses demands, vari ous ki nds of reversible
t hernosensitive recordi ng nedi a have been di scl osed.
Patent Literatures 1 and 2 di sclpe3eiPa006/305767

reversi bl e thernosensitive recording mediumwhich is a

ind of. th ' ,_in which physical change,
pafy - p HB3Eh AVERA) KRriscatrad RaBRFFPRS aid witce

Al ternatively, there has been a proposed reversible

oppdtenisBhdIz¢de Adtermatiyehedterevhiashbéen a kroposdd

t hose using a dye, in which chem cal change is newy

revéidibledhevpesidridisive) reédxdievea i) Hundav hich aiadkisd of
used in conbination wth phloroglucinol as a col or

r e ' r L as
R AT BR PEF AR Rl Ghdtgo ML ERPRASARST
devgl oper (see Patent Ljterature 4). Honogeneous m xe
SreGiHERDN. EOfsaeaap . ebllis PR agaticd Holom Buvineparsin
and carboxylic acid ester are contained in a recording
phiereglucinel pstaegplot devalapes (se Batant iteraseos B)c
acid derivatives are used as a col or devel oper (see

Sulht €drh poiutral b 8 fpth efol phahiase i abidst Ky pRYRIEAYAde used |
acetic acid or gallic acid and higher aliphatic am ne

asy @ogﬁigse?@r_(ﬂare%ots%re gﬁwheﬂgﬂc?ﬂea;a 35 eny Lk, 5%%%;3

9 and ther, Patent ature’ 117 di sCFoses
iR HOSHE OPED P B P SO R QP RPnCE NG Severmg) and

t her nosensi ti ve col oring
carboxylic acid ester are contained in a recording layer (see
Patent Literatures 5, 6, and 7). Ascorbic acid derivatives are
used as a color developer (see Patent Literature 8). Salts of bis
(hydroxyphenyl) acetic acid or gallic acid and higher aliph‘atic
amine are used as a color developer (see Patent Literatures 9 and
10).

Furthér, Patent Literature 11 discloses a reversible
thermosensitive coloring composition and thermosensitive
recording medium. In the reversible thermosensitive coloring
composition, an organic phosphorus compound, fatty carbonyl
acid compound, or phenol coinpound each containing a long-chain
aliphatic hydrocarbon group as a developing agent is cbmbined
with a leuco dye as a coloring agent, thereby allowing coloring

and erasing easily depending on the heating and cooling

condition. The developed condition and erased condition can be
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conposition, an organi c phosphorus conpound, fatty
carbonyl acid conpound, or phenol conpound each

wocotsi@sinrng a | ong-chai n aliphatic hydrocar boRCEIBL06/3E5767
a devel oping agent is conbined with a | euco dye as a

r t, thereb |l owi ng col oring and. .erasin
e8P A AART ol SRR Remdtiiurs AORT AR | o
The devel oped condition and erased condition can
ded’@ﬁ?ﬁb‘ll% frasigican borspeatedperdndtheamdPatent

addi tion, devel oping and erasing can be repeated. And
Litpeatures ¢Atand tl disulese ikeanfl alghdhstogfpdisedof a
phenol conpound containing a |ong-chain fatty

coRt8i OGRS R nY-EHRI MFL By ?19@}955gb@ﬁ%xgr\.é)otaﬁleiégccompound

structure. In the record ng nmed um

i al: e. enpl oyed, however, there were such
héﬁ%gﬁrﬂgﬁéﬁtc%{ufﬂgr%r asing rate is slow and taking nuch
tine ﬁo ewite, erasing is inadequate, or thernm

st abiin P{?ed’lecesdmg imedusm; whegg t ufatesialRaa ent
Literature 14 discloses a recording nediumin which a

e nsplegield, chgevet, tiegowretei sucls gtobll SprsehiyaftheirGing
hi gh contrast between. devel oped condition and erased

ra€&Rsislb@Nanl @kisRerth & ‘i‘ﬁh@gbol ﬁ@?ﬁ%@%’lja%@%gsﬁabi lity

of coloring of an’inage part. I'S recordfng nmedi um
SE RS N S

st anpfhgfeaft()r(re,oll’la%{eht ()Izitgsgt%rli'ec 14 discloses a recording
medium in which a specific phenol compound is used, thereby
allowing high contrast between developed condition and erased
condition, high-speed erasing, and excellent stability of coloring
of an image part. In this recording medium in which the phenol
compound is used, éolor images can be erased by means of a
heating membér such as a hot stamp, heat roller, or ceramic
heater. Therefore, the reversible thermosensitive recording
medium is suitable for practical use.

However, many of the compounds exemplified in the

above-mentioned Patent Litei‘ature 14 have high melting point,
which requires heating to high temperature during color

developing and erasing and thus requires application of high

energy.
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heater. Therefore, the reversible thernosensitive
recording nediumis suitable for practical use.

WOHowi9e307 many of the conpounds exenplified i RCTHB2006/305767

above-nentioned Patent Literature 14 have high nelting

poi nt [ uires heating to high tenperature
dur | n%s\(l:}%Fgguicfg\cjs&%%i%é’%iﬁﬁlsg?’é]sﬁeng ?ﬂac’{{ﬁ‘&ﬁ}"eﬁ’gﬁlc{%s
l.ication of hjgh energy. As a result, some problens
P‘gggs}é.f@g}b‘eﬁ i‘i?ai’PﬁPE]ilﬁ dopua dengdimedurseg recpeding,
applied for a long tinme during recording, witing
wripuegl spsedl iowsloamdafid rfulrehe hilgight templeah i fe causes large
| arge damage to the recording medium inviting

daee& e rtentite b chHF PN hddidGH; ihPitdl iJécQﬁ'reFlQS dWfo'wing
supply of the recordi ng apparatus becones | arge,

ul t] pn:larger rewiting,appan,atus. Further, as
e 35 LR R BRG ni bBRIT IR SRovedipnepandacus
Patent Literature 12, those having relatively |ow
begames lates, e snltin iy dapgen rgmopbigaiappewetss, t he
recording media in which these conpounds were enpl oyed
exhi dlustleat,isf the grhve ol @snpe usrhdektyibley idghet he
preservability of the images is not satisfactory and

abblbsmeh®is REQ Y G t"EMc3 R Ade | OV AL hﬁ@}ing%iﬁtively |
Moreover, a phenol conpound containing a ['oAg-chain
n nunber 22 . s disclosed in

Lo BRI D B3VeReh BabarRg: hatv e e ng
recsourC 1n%h§1rgﬂia in which these compounds were employed
exhibits satisfactory coloring sensitivity, but the preservability of
the images is not satisfactory and thus the recording media had
low practical use. Moreover, a phenol compound containing a
long-chain alkyl urea having carbon number 22 is disclosed in
Patent Literature 12. The recordi'ng media utilizing such phenol
compound ex.éel 1n coloring sensitivity, color optical density and
erasing optical density, however, storage stability in image parts
1s not satisfactory and image density is significantly lowered at a
60°C storage test normally required for these recording media
therefore they are not practibal for use.

Moreover, a specific phenol compound having a long-chain
alkyl group of carbon number 23 or more is disclosed in Patent

Literatures 15 and 16. However, there are problems in the

recording media using these compounds such as low coloring
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conpound excel in coloring sensitivity, color optical
density and erasing optical density, however, storage
wambnessey in inmage parts is not satisfactory BEIWIR20WBEO5767
density is significantly |lowered at a 60 C storage
test normally required for these recordi ng nedia
seRREAEHS, dneR °8?@%?t9¥@£€t SEaRiligr of waREPREAPT
speci fi c phenol conpound having a | ong-chain al kyl
betr g wniavorabbe fondhighr spee drerasingite clivsel ofetbwrerasing
Patent Literatures 15 and 16. However, there are
spPedhledBhierefdi®, t1@@3 S &G otesh fctichNort 188€ conpounds
such as |l ow coloringsensitivity, inappropriate storage
i f e parts ' ntavprabl e for
[Pﬁ%& gﬁg%rdaq élrljgg? Eg becagsa?%xyg%%q%ﬁ%gpgéﬁe %@Bé’%&le" and
t heref or they are nat practical for use. [Patent
LaE&iépﬁPu&é)’lA Pa$4idd 84k ent  Application Lai d- Open
(JP-A) No. 63-107584 [Patent Literature 2] JP-A No.
[Patemgbite fatarent] Li t ed& vy NB]04T85ND. 60- 193691
[Patent Literature 4] JP-A No. 61-237684 [ Patent

[Patdrer Bitd@atelrels] A NoJH6A RRBGE g¥geEnt Literature 6]
JP-A No. 62-138568 [Patent Literature 7] JP-A No. 62-

BRI A e

[Patent Literature 5] JP-A No. 62-138556
[Patent Literature 61 @ JP-A No. 62-138568
[Patent Literature 7] JP-A No. 62-140881
[Patent Literature 8] JP-A No. 63-173684

[Patent Literature 9] ~ JP-A No. 02-188293
[Patent Literature 10] JP-A No. 62-188294
[Patent Literature 11] JP-A No. 05-124360
[Patent Literature 12] JP-A No. 06-210954
[Patent Literature 13] JP-A No. 10-95175
[Patent Literature 14] JP-A No. 10-67177
[Patent Literature 15] JP-A No. 2000-141901

[Patent Literature 16] JP-A No. 2005-1127

Disclosure of Invention
The object of the present invention is to provide a new

phenol compound useful as a color developer of a reversible



[Patent Literature 10] JP-A No. 02-188294 [Patent
Literature 11] JP A No. 05-124360 [Patent Literature

WO 2@)/09930A No. 06-210954 [Patent Literature 13pCTBPPR0MNENST67
10-95175 [Patent Literature 14] JP A No. 10-67177

at P 00- 4 901 [ Pat ent
t%ﬁ?&?ﬂ%ﬁ%ﬁﬁ% \L]JEP- Kjrao?%gw f%g Di sc otsuil(re] Io]:e:re;rmble
h bj ect. of t res | nvent i
tﬂ&\ﬁ?g%ﬁ)&{{ A ée"ﬁgﬁ %‘E‘ﬁﬁn a5 hbig g tisfactory

oVl de & hew
evel oper of a rever3|blethernDsenS|t|ve recordi ng
Oﬂﬁﬁﬁnﬁn aPRISItEEMYr sianid t beeeldennsi hiead r eesigtiange and

medi um whi ch exhibits satisfactory col oring

prsesvabvlity afdimeagel bantsheatd resySlIPLE ﬁ%mosenmtwe
preservability of image parts, and reversible

5 relcbediwsengidli Vlee‘fee!%?f)gal %elr%?ngéengl%}égé Sre?ﬁ,og'éléggl Hbember

t hernosensitive recordi ng me (mage priocess: g’
aratus_and inmage-proces |ngms 0 i C (
i L3l e k. PG GTALHS: 4R ek eTgcngangnmethod which
respectively. The present inventors considered that in .
employ sithee @eversddeel bhenm osea sétixel ngepbediaiEenafedium

the conposition which contains the coloring agent and
-respkotiveééyel oper, bal ance between ability of the color
devel oper having a | ong-chain aliphatic group
The present inventors considered that in reversible color
10 developing and erasing phenomenon of the composition which
contains the coloring agent and color developer, balance between
ability of the color developer having a long-chain aliphatic group
to develop the coloring agent and the cohesive property between
molecules, is important. Further, they considered that in order
15 to increase coloring sensitivity, the color developer is required to
have a lower ﬁelting point. As a result of designing compounds
with a variety of structures, they have found that use of a specific
phenol compound having a ‘long-chain alkyl group of carbon
number 23 or more and urea group as color developer can achieve
20  high coloring sensitivity énd preservability and high-speed
erasing ability of image parts which had not been achieved by
known compounds in the past and can solve the above-mentioned

problems.

The méans to settle above issues are as follow.
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sensitivity, the color developer is required to have a

| ower. [ t) QL Aty a result .of designin i
corrpoi%s %\A’r}%ﬁ%gsi;galrei e V%P%PPU&Y%F&?I‘?}%%%%%W
found.that use of a specific phenol conpound having a
COFAIDLRG S HPRYFL grslip dretmp boRstHV®EECoBIDIE hayer and
urea group as col or devel oper can achi eve high
thegleomi, mghersisi the ithy rarnd eprsétisrevehidridi ¥ gdag o @irtspa8tn
erasing ability of inmage parts which had not been

elactron @ nditi K5 Qo SRIBESRTD U A4 LR %S&le%@gog ta-cﬁcze%’ﬁg

t he above-nenti oned problens. The neans to s
1S S follow <1> reyersibl e
OB inde B T I R hthee weBP T [RUPHIh §aRablp S 1
£ and a thﬁinnse Sifiv recordin%_layer thereon, wherein
ormanga rebaeNely ideyeleped fonglitigmansbat ealasively erased
el ectron-donating col oring conpound and an el ectron

coadatiom dgpendpognd atHeashemwseohetdiffe reeter 6f R8ating
| ayer is capable of formng a relatively devel oped

te apukidtiuee s aisld 3hbed BFd Mahde 6F %sﬁnggpﬁéega% %9&@32%‘19

on at | east one of the difference
coo)Jing rates

i the differ f
nSFRE, AL 6% ARG SRR G SbotH 08kl pheno
cocoqﬁgaﬁd contaias a phenal conmpound expressed by

FFPEsRaed by-doamwang freneral Formula (1):
(HO)~4 Q
@I}l—c—h’l—mH»m-@Hs
— H H

General Formula (1)

where, in thé General Formula (1), “1” represents an
integer of 1 td 3 and “m” represents an integer of 23 or more.

<2> The reversible thermosensitive recording medium as
stated in above <1>, wherein “m” represents an integer of 23 to
40.

<3> The reversible thermosensitive recording medium as
stated in any one of above <1> and <2>, wherein the
thermosensitive recording layer contains a crosslinked resin.

<4> The reversible thermosensitive recording medium as

stated in above <3>, wherein the crosslinked resin has a hydroxyl

8



CH3 Ceneral Formula (lI) where, in the General Fornula

(I), "1" represents an integer of 1 to 3 and "nf
wone@vmws®nt s an integer of 23 or nore. <2> ThePCT/JP2006/305767

reversi bl e thernosensitive recordi ng medi um as st at ed

j rein "m' represents an integer of 23
VAR B YORO BT B

vEr'8Phte thernosensitive recor di ng
medi up_as ,stated in_any one of above <1> and <2>,
wher &1 ¢ HEBE FEVRBSENE! tharan s eehridive reggeding medingnans
crosslinked resin. <4> The reversible thernosensitive
statednai agy menk nhadevet a8echnd <aboye he¥einWier efdsdlheked
crosslinked resin has a hydroxyl val ue of 70KOHTg/ g or

reBbi @s a3bacFPBdIgvEneisph e thernosensitive recording
medi um as stated in any one of above <3> and <4>,

S los S dhS PRSI R Gy BN B el it fmans
StE1 6L ShiaME P S AbPYecT S gpr nhed whersianthe oegasianked
conpound. <7> The reversible thernosensitive recording
resin i siierasskinkieddwi th any i gy aofa tebev@pslnd.0 <6>,
wherein the el ectron-donating coloring conpound is a
| euca78yeThe reversible thermosensitive recording medium as
stated in any one of above <1> to <6>, wherein the
10 electron-donating coloring compound is a leuco dye.
<8> The reversible thermosensitive recording medium as
stated in any one of above <1> to <7>, wherein the reversible
thermosensitive recording medium contains a protective layer on
the thermosensitive recording layer and the protective layer
15 contains a crosslinked resin.
<9> The reversible thermosensitive recording medium as
stated in above <8>, wherein the protective layer contains an
ultraviolet-absorbing polymer.
<10> The reversible thermosensitive recording medium
20 as stated in any one of above <8> and <'9>, wherein the protective
layer contains ultraviolet-absorbing 1inorganic fine particles.
<11> The reversible thermosensitive recording medium

as stated in any one of above <1> to <10>, wherein the reversible

thermosensitive recording medium is formed into one of a



<8> The reversible thernosensitive recordi ng medi um as

stated in any one of above <1> to <7>, wherein the
WOree09s8iosl e t her nosensitive recordi ng medi um ECTLIRR006/3E5767

protective |ayer on the thernosensitive recording

a WPy otect | ayer t.ai ns crossl i nked
cay ke MubIRIR e Bk SHErsrOCTHEs Epvdisiitionty
nmedi um_as st at ed i n _above <8> wherein the protective
| ayei~1&nt 4} Aevarsible rtharaesenysiveragopdingriabek 10>
The reversible thernosensitive recording medi um as
coptatmhg bhamgvensilde ehavtosérsitive seeordhing ehedia as
protective |ayer contains ultraviolet-absorbing

sta f¥d 9R M By fo'n@eopﬁbt)'vﬁl% 51471 INen § R 5F Q adhesive

t hernosensitive recording nediumas stated in any one

t;0 .<10>,, wherein t reversi bl
5 la %e?%@sgﬁy vlélylgécgjr}b‘?l??dnrfgb‘? BEn%p e]ﬁ‘ty@ro"i'ﬂ%d&he
ard like, |label-like, sheet-Ilike and roII-Ilke
tagnayar a6 disposedon A sevkacei of the revewsdsi ti ve
recordi ng | abel containing the reversible

the hmoserensivei meording dnedinedbppoaieSt@tRE durfaby oae
of above <1> to <11> and one of an adhesive | ayer and

whichagk il #YEhs fYPEIG. N one of the adhesive |ayer and
the tacky Tayer is disposed on a surface of the

eR 15 A RS L L RS
10 containing an information-memorizing part and a reversible
displaying part, wherein the reversible displaying part contains
the reversible thermosensitive recording medium as stated in any
one of above <1> to <11>.
<14> The reversible thermosensitive recording member
15 as stated in above %13>, wherein the information-memorizing
part and the feversible displaying part are integrated.
<15> The reversible thermosensitive recording member
as stated in any one of above <13> and <14>, wherein the
information-memoriiing part is selected from a magnetic
20 thermosensitive layer, a magnetic stripe, an IC memory, an
optical memory, a hologram, a RF-ID tag card, a disc, a disc
cartridge and a tape cassette.

<16> An image-processing apparatus containing one of

an image-forming unit and an image-erasing unit, wherein

10



<13> A reversible thernosensitive recordi ng nenber

contai ning an information-menorizing part and a
woreeapssobl e di splaying part, wherein the reverPsT/P®06/305767

di spl ayi ng part contains the reversible

inh 186 §RTE "Rirhh V& J:F%C&fefiie%giﬁﬁdwé‘} aéﬁgfl%%tege Yo cdRding ©

of above <1> to he Tev

ve recordin er as stated in above
ﬂ?gﬁ&“&ﬁer efi‘Jh‘ ¢ ﬁﬁaPﬁgkhqg%rmwmﬁglwnr@cah@nme
versible displaying part are integrated. <15> The

mFg%/‘éﬁnstl etepgosforniinig/enibcondigng arenbeasead feoat gk
in any one of above <13> and <14>, wherein the

reveferbtat thonrmesen si2i g rieasdiy %64 @GiAh ¥ TR t3n the
magneti c thernosensitive |ayer, a nagnetlc stri an

5 reb@r@ﬁl@r%eﬁﬂog Lide %?Rf%l OA é[q{, tﬁ%RF | D tag

card, a disc, I'sC car t ssetteOf
roc s appar us cont ai ni ng one
‘maangG 'F‘rﬁ%%“%%?’]ﬂﬁ ?ﬁ % BVaRs i géeamesensitive recording
reini mages are forned on a reversible
m%@w%eﬂw F'BVérfﬁléﬂ@rtdlqrgnmmm roeatding i¥dium as

reversi bl e thernosensitive recording nediumin the

statmbeén faaryrong ofinbovenapegoaee1srased fromthe .
r?\al(grsi bl e thernosensitive recording medi um by heati ng

| mmge-arasing bh LY BRIk PErEI Bariasedna abose

i mage- er asi ng uni t
10 <1658 glexr']gln the image-forming unit is one of a thermal head

and a laser irradiation apparatus.
<18> The image-processing apparatus as stated in any
one of above <16> and <17>, wherein the image-erasing unit is
one selected from a thermal head, a ceramic heater, a heat roll, a
15 hot stamp, a heat b‘lock and a laser irradiation apparatus.
<19> An image-processing method containing one of
forming images on a reversible thermosensitive recording
medium by heating the reversible thermosensitive recording
medium, and erasing images from a reversible thermosensitive
20 recording medium by heating the reversible thermosensitive
recording medium, wherein the reversible thermosensitive
recording medium is the reversible thermosensitive recording
medium as stated in any one of above <1> to <11>.

<20> The image-processing method as stated in above

11



mediumis the reversible thernosensitive recording
medi um as stated in any one of above <1> to <11>. <17>
WOBhe/(98®ge- pr ocessi ng apparatus as stated i n &ooae2006/305767

<16>, wherein the inmage-formng unit is one of a
atus. <18>

r and a laser irradiation a r
<198 e AR Bl e Rimintd 38 Ber S PBE Bh miSyns d e
bove, <16> and <17>, wherein the inmage-erasing unit is
sednetedt feainc theamal hnadnsnd ebaseminadiatiohepparatas.
heat roll, a hot stanp, a heat block and a | aser
i rradiZitt orllheparagerprocd 93 i ni evgal peaREIsHNG ABYIOSE
cont ai ning one of form ng i nages on a reversible
oftAWFVOEABS §he<d 6 O i ' h 5 ;
reversibl e %ihlgr n%gehgﬁ%%é%%%%g grrlg&dgllg% H{?\ﬁ%ﬂled out
reversi bl e .t hernosensitive

S| | es.fr r
> by kA oL ORE elnet feomi R ghepmalkiad; g ceTamic heater, a

t hernpsensi tive recordi ng nedium wherein the

heat, xqll; Bﬁéott Bk PPs éh et vdoekcor dlian tp seditnad is tide
reversi bl e thernosensitive recordi ng nedium as st ated

apparatysone of above <1> to <11>. <20> The
I mage- processi ng nmethod as stated in above<19>,
wher eigp~t hery ] i [ t ns. of
one sel ect g‘dhﬁglerﬁdéaeo?%?gnsaéllﬁl%%gtgﬁg %glsggg?ﬁ% 5‘ny one
i i atpan, a atus. <21> The i nage- processi ng

Ofﬁet%%dgiggs‘ioatggﬁ%’ nW§ﬁ§eHhéh8fl%%%' rorgssig meghod
wherein the image erasing i s carried out :

10  contains new image forming while images are being erased by

means of a thermal head.
<23> A phenol compound containing a structure

expressed by following General Formula (2):

0]
Ho—©—rf,—<":—hll—<CHz>m-1CH3
H H General Formula (2)
15 where, in the General Formula (2), “m” represents an

integer of 23 to 29.

Brief Description of Drawings
FIG. 1 schematically éhows the color developing and
20 erasing property in the reversible thermosensitive coloring
composition according to the present invention.
FIG. 2 is a diagram exemplifying a configufation, in which

a reversible thermosensitive recording label is laminated on an

12
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by neans of one selected froma thermal head, a
ceram c heater, a heat roll, a hot stanp, a heat bl ock
waome/avdseser irradiati on apparatus. <22> The PCT/JP2006/305767
i mage- processi ng nethod as stated in any one of above
<19> to <21>, wherein the inage-processi ng nethod
MDD dasaicastye\gs. nage forming while i mages are being
erased by neans of a thermal head. <23> A phenol

condiiGnd 3cisrd aiiagngmae s & mydt firia gex proe sealr i oo Lhowhigh
General Formula (2) HO/ V-NGN(CH2)m 1CH3 H H

a rgrene%ﬁhe R T Bsd it N TBeot did B lFENRY B miRhbed 2 2) .

represents an i1 nteger of 23 to 29. Brief

CDDE%” ption of Drawings FIG 1 schenmatically shows the
C t devel opi ng and erasing property in the
reversi bl e thernosensitive coloring conposition, )
accdflffnd isn dhagpaes eke mmlybrinigon confguratigng in which
di agram exenplifying a configuration, in which a

a reevesibilbl thedries vmsanivd reeordieny thlhgl 1sabriploged on a
| am nated on anMD disc cartridge. FIG 3 is a diagram

vidt%ﬁ:é%’éo%géir% %e(ﬁrggfé%gg:éﬁbhpn,_ in which a reversible
A g label is |amnated on a

FIG. 5A schematically exemplifies an image-processing
apparatus, wheréin the image erasing is carried out by a ceramic
heater, and the image forming is carried out by a thermal head
réspectively.

FIG. 5B schematically exemplifies an image-processing
apparatus of the present invention.

FIG. 6A shows a positive ion peak profile of a synthesized
compound in Example 1 used for the present invention obtained
by use of a tiﬁle-of-ﬂight secondary ion mass spectrometer.

FIG. 6B shows a positive. ion peak profile of a synthesized
compound in Example 2 used for the present invention obtained
by use of a time-of-flight secondary 1on mass spectrometer.

FIG. 6C shows a positive ion peak profile of a synthesized
compound in Example 3 used for the present invention obtained
by use of a time-of-flight secondary ion mass spectrometer.

FIG. 6D shows a positive ion peak profile of a synthesized

compound in Example 4 used for the present invention obtained

13
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CDRW FIG 4 is a diagramexenplifying a
configuration, in which a reversible thernosensitive
w0 swengkisoy | abel is enpl oyed on a video cassetREr/&#R0@/305767
di splay label. FIG 5A schematically exenplifies an
I mage- processin .apparatus, wherein the i mage erasing
byiuse af g Baneint Bicht secandarndanemassnip e HEOMAISE -
formng is carried out by a thernmal head respectively.
FI G FbB. sdhelmtw < al p ysieienpbn fiezk profitagd-prsyadheisiged
apparatus of the present invention. FIG 6A shows a

coRPVdd $n/ BRaR{AL Hfldld ForPfh@ pr¥RERESNARG tFOARAMAINED
Exanple 1 used for the present "i nvention obtai ned by

use of a .tine-of-fljght secondary ion mas
by dige. B ahiiehf ofetishbASLaRTE PR hLraRS e rpmater.
profile of a synthesized conpound in Exanple 2 used,
for Fhe- plesbews amreritbre vin sesdkdprgiile i synthesized
ti'me-of -flight secondary ion mass spectroneter. FIG
cofap calrmodvin S yosh étiv e xamgleak uskedf fdretloé presgnt Hasviezngion
conpound in Exanple 3 used for the present invention
ob PRAISY e U7% Ofma-df e Bl sbbbAALrpGeaNEAIS | ON MasS
spectroireter. FIG 6D s o%vs a positive ion peak
rofile of a synthesized conpound in Exanple 4 used
SPEHrOMetel- esent i nvention obtai nedby use of a

time-of -flight secondary ion mass spectroneter. )
G. 6G shows a positive ion peak profile of a synthesized

compound in Synthetic Example 2 used for the present invention
obtained by use of a time-of-flight secondary ion mass
spectrometer.

FIG. 6H shows a positive ion peak profile of a synthesized

compound in Synthetic Example 3 used for the present invention

obtained by use of a time-of-flight secondary ion mass

spectrometer.'

FIG. 7A sho§vs a negatiye ion peak profile of a synthesized
compound in Example 1 used for the present invention obtained
by use of a time-of-flight secondary ion mass spectrometer.

FIG. 7B shows a negafive ion peak profile of a synthesized
compound in Example 2 used for the present invention obtained
by use of a time-of-flight secondary ion mass spectrometer.

FIG. 7C shows a negative ion peak profile of a synthesized

compound in Example 3 used for the present invention obtained

14



FIG 6E shows a positive ion peak profile of a

synt hesi zed conpound in Exanple 5 used for the present
wOoi2oea9830on obt ai ned by use of a tine-of-flighPCT/JP2006/305767

secondary ion nmass spectroneter. FIG 6F shows a

btd kA, . . pr.ofil f..a.synt hesized co und in
bySHSbIANE (Y BEH RN hegERpHGEAERLY
bt ai se of a tinme-of-flight secondary ion_ nass
g peclfﬁg’ﬂ‘e%rgh‘ﬁvéa Sessbe 1en pedk pyefilewippaynthesized
profile of a synthesized conpound in Synthetic Exanple

compeeadiig Exaanpledensed foethieopradtmi ede itionseb bfindd
time-of -flight secondary ion mass spectroneter. FIG

byStise lodves t Bmpost-Fligh t | 2 o RAB yPTo H@ssogp@cﬁﬁﬂ'iﬁ@?éxi.zed
conmpound in Synthetic Exanple 3 used for the present

I NVeRryj ' e of a tinpe-of.tlight .
> seconég?;??g}}mr?ggg‘ gé glrvoerr%ql?slp.e Eimt_:}j&e gﬁcﬂ/\éyﬁthzs%zed
negatiye ign pe rofile of a synthesjzed conpound in
coggg%qli 13 E§é‘gﬂ$}§ﬁ gt‘h%e‘b?‘é%éhﬁ Ripsemti g estiannehtained
use of a tinme-of-flight secondary ion mass
byspee of airbime ofeflighvBeshndars ioegatd ssesp Ot rogakter.
profile of a synthesized conpound in Exanple 2 used
for Fiie.restivd BVRELA AR ORPPBEE PYofiREoPh Synthesized

time-of -flight secondary .ion nass spectroneter-
compound in Synthetic Example 1 used for the present invention
10 obtained by use of a time-of-flight secondary ion mass
spectrometer.

FIG. 7G shows a negative ion peak profile of a synthesized
compound in Synthetic' Example 2 used for the present invention
obtained by use of a time-of-flight secondary ion mass

15 spectrometer.

FIG. 7H shows a negative ion peak profile of a synthesized
compound in Synthetié Example 3 used for the present invention
obtained by use of a time-of-flight secondary ion mass
spectrometer.

20 FIG. 8 shows an infrafed,absorption spectrum of a
synthesized compound in Example 1 used for the present
invention.

FIG. 9 shows an infrared absorption spectrum of a

synthesized compound in Example 2 used for the present

15



FIG 7C shows a negative ion peak profile of a

synt hesi zed conpound in Exanple 3 used for the present
WO 2ove®pgsShDNn obt ai nedby use of a tinme -of- fli ghtT/JP2006/305767

secondary ion nmass spectroneter. FIG 7D shows a

imegatione | on peak profile of a synthesized conpound in

Exanpl e 4 used for the present invention obtained by

use tyi f-flight. secondary ion mass
spec?lﬁ‘{)%étlg:.ghgfvé a’?%ﬂéﬁ%ﬁ%f?&%-?@gaﬂ% speatbaKef a
rq&iLe f a synthesized conmpound in Exanple 5 used
S’?’E)Y ?ﬂéegr‘&‘éﬁp‘ﬁ%m@meéﬁ med dbforuides pireaent

_time-of-flight secondary ion mass spectroneter. FIG
Impersthoms a negative ion peak profile of a synthesized

conmpound in Synthetic Exanple 1 used for the present

5 i nverki@n 19bi kb W8 h PY nefred aBshi 12.}:1)1f %%la(lé g‘t}% of a

~ secondary ion nass spectroneter.
s i on peak ;profjile o synt hesi zed conpound in
S¥yn SIé?‘?‘é %x‘% pady, qﬂsﬁe%hlé%ﬁ&efgéﬁm AYesRIbN
. obtained by use of a tine-of-flight secondary ion nass

Inyedli9Bmeter. FIG 7H shows a negative ion peak
profile of a synthesized conpound in Synthetic Exanple

3 usdHG.olztdimpseaemﬁfﬂmanabg&mbﬁié‘;?&t%n&*%?FaFf a
time-of -flight secondary ion mass spectroneter. G 8

syHtResi A icBH 56 €A d 3RS B5Rh STk SPESEd ¥Ih cl!i'leapresent
10 invention.
FIG. 13 shows a color optical density change based on the
temperature of the reversible thermosensitive coloring

composition employing ‘the present invention.

A‘15 Best Mode for Carfying Out the Invention
(Phenol Comi)ound and Reversible thermosensitive recording
medium)
The phenol compound according to the present invention is
a new phenol compound expressed by following General Formula
20 (2):

I '
HO‘@";‘—C—’I‘_(CHz)m-@Hs
H

H General Formula (2)

where, in the General Formula (2), “m” represents an

integer of 23 to 29.

16



synt hesi zed conpound in Exanple 1 used for the present
invention. FIG 9 shows an infrared absorption

wogzpeuwsiem of a synt hesi zed conpound in Exanpl @C2IBBe6305767
for the presentinvention. FIG 10 shows an infrared

abso | on . of {Zed c Qund in i
Beamis 5 eeEFHENE, S RANSTLGE, PRI | medium
infrared absorption spectrumof a synthesized

an inf g
a‘%@%%&"i ﬂ‘%?&ﬁﬁ%t ANYeE§19% comfaing ¢ EHPPOAGentilenst a
FIG 12 shows an infrared absorption spectrumof a
theymaeresisitiy ecoepouthiog bafmopl the sugarbiftoanthet lpsresepérs
invention. FIG 13 shows a color optical density

aschecgssdigsed on the tenperature of the reversible
t hernosensi ti ve col oring conposition enploying the

[ ' . t f rrving Qut the
S PiventicoiMEERA S AERR 1 E'ﬁlaﬁre%%? biogntalms & phenol
it [ [ T nol conpoun
ol Bl ks sERA b delnming, Chriosal ok Bhonoi

conpound expressed by followi ng General Formula

(Ho)l\ \ Q
4 rTJ—C‘TI‘I—(CHz)m_-1CH3
— H H
General Formula (1)
where, in the General Formula (1), “1” represents an
10 integer of 1 to 3 and “m” represents an integer of 23 or more.
The reversible thermosensitive recording medium
according to the present invention in which the phenol compound
is used can form a .relatively developed condition and a relatively
erased condition depending on the heating temperatures and/or
15 cooling rates following to heating. The essential color
developing and erasing phenomenon will be described below.
Here, FIG. 1 shows the relation between the color optical
density and the temperature. in the reversible thermosensitive
recording medium. When the recording medium is heated from
20 the initial erased condition (A), a leuco dye and color developer
are melted at the temperature T; at which the melfing begins,

and then the recording medium comes to the melted and

17
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(2): General Fornmula (2) where, in the General Fornula
(2), "nt represents an integer of 23 to 29. The
WO swengsstit e t her nosensitive recordi ng nmedi um aRCODIRMDEWB0S767
to the present invention contains a support, at | east
a thernosensitive recording |layer on the support .and
depelpned ggnditian (Bkddwangh ancoetimmensenel deyeloping.
recordi ng |l ayer contains a phenol conpound expressed
Whoyn fcoblediragi@snérah the médleed land deentomdd Fonditian((B),
where, in the General Formula (1), "1" represents an

it I8 cfled otite éag’fﬂ 'Hléﬁ{ 22350 While Hie98inA g 2Re
or et r

nore. The reversi nosensi tive recording

i_um accqrdi ng 0 the presgnt Jjnvention in i.ch
deyRniL AST Singoshate by i Brebnnd, A v alandtpFadfisa (©
devel oped condition and a relatively erased condition
emgagendi Ny hethenomaat ithg devploredueerdigngmesses ng
rates followi ng to heating. The essential color
dependkam nheasudlbi@yang febanohenasldd tobhditdeacanikedhen
bel ow. Here, FIG 1 shows the relation between the
0 | gl dens! ' e
cod1gl! élo_‘%@]ty', the hﬁ@?ﬁ%@*??g{;ﬁﬁ?‘% %&H{O;?efartutr@

reversi blé t hernose ng nmedi um Wen the
r r.di n [ is.h | f. ..
decreecaosndlg gr(ﬁzee%s?%a% 1s?%11%dnf1¥:1oaq] erased condition (A) or

 lower density than rapid cooling (C) emerges. On the other hand,

when heated again from rapidly cooled coloring condition (C),
erasing occurs at a 1ower temperature T2 than the developing
temperature (D to E); when cooled from this temperature,
resulting in the initial erased condition (A). Actual developing
and erasing temperatures may be selected depending on the
application since these temperafures vary with the utilized
coloring agenf and color developer. Further, the color optical
density at the melting condition and the color optical density
aftef the rapid cooling may not necessarily coincide and may
differ significantly in some cases.

In the reversible thermosensitive recording medium of the
present invention, the coloring condition (C) obtained through
rapid cooling from the melted condition is a condition in which
the coloring agent and color developer are blended ‘such that they

may react through molecular contact, and the coloring condition

18
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the initial erased condition (A), a leuco dye and
col or devel oper are nelted at the tenperature T1 at

wowehicmbs®he mel ting begi ns, and then the recor BCTIP2006/305767

medi um cones to the nelted anddevel oped condifion (B)
1 f l.opi.ng. en cool e
eI SR T ea Rt GoBE B cr OB o s e

' led to the roomtenperature while o
°°I%t%’r” L&%’Fiﬁ?ﬂég %ﬁg “d&?ge‘flaﬁéé ORERT¢ Nt arrelepipsconditdon.

and devel gped condition (C) energes. Wether or not
Itpgebelagee d pda tetdmifor ma tame ofdhedependkated éheditdohi ng
rate fromthe nelted condition, and when cool ed
makesithe ¢dlorehaToRdlisRALESHILT | 0% fhi YR AAE, in the
decreasi ng process, that is, thehlnltla!derasFin (c
it I . de t han 1rapi.d cpo
eféﬁﬁ%@ﬁ%‘nﬁ%’h%“%tcﬁé“?ﬁﬁ%n%?é%gﬁl«ﬂ(ggoe‘ﬁdsgsfqperrr # T
idly coal ed | orjng condition ,. erasing occurs
ph aS%gg‘?%Wé?“Pé‘npgﬁaﬁL%ﬂﬂefiﬁdwft ee seokacadeapf at least
tenperature (Dto E); when cooled fromthis o |
On@épugéheapgna}omeéalasisnglbh tdéorxmidomlainsasecry@ads thhe
(A). Actual devel oping and erasing tenperatures may be

separats @ doddieidi rml@nhtaiﬁeclﬁeoebioﬁ%goerg LG8 dt BE%E
tenperatures vary with the utilized col oring agent and

I r r..the coplor optical densjty at
S L S R
after. the rapid cooling may not necessarily coincide
Cr%%tdﬁh&;?tb‘?’?f gllnsﬂbenPF PEant 1P VPAtKYheln: xRy cases, the
phase separation of the coloring agent and the color developer

and also the crystallization of the color developer cause the

‘erasion more perfectly. In the erasion due to slower cooling from

the melted condition as well as the erasion due to the heating
from the coloring (.:londition as shown in FIG. 1, the coagulated
structures ar.e altered depending on the temp-eratures, resulting
in the phase separation and/or crystallization of the color
developer.

The color developer contains a phenol group which is a
coloring region and hydrogén bond association and long-chain
aliphatic hydrocarbon group dominating the structure as an
important platform for providing coloring and erasing abilities.
It has been mainly focused on the balance betwéen the phenol

group which is a coloring region and hydrogen-bonding
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In the reversible thernosensitive recording medi um of
the present invention, the coloring condition (Q

woahtezios®d t hr ough rapid cooling fromthe nelt ®dT/JP2006/305767

condition is a condition in which the ﬁoloang agent
-col or |oper .are bl ended suych that. they may.
AR A0 ERBRER (P du PR “Hpannid 'gows¥ice9 Fidered
condjtioni,s often solid state, |In the condition, the
thad gi?? rfayly Emedderme condising iacseaseyAsarcedgudated

represent a coloring condition. It is believed that
strietiivg mafi colaf deeetopar| aned coGihgomgeikesat&e more
coloring condition stable. On the other hand, in the

stabalieddcortlbhtOque A1, CRIt2b0A%i A9CHhe 2RH A o or re
R ong ih % RAR

devel oper are in phase separatio X [ e heve
u.esqof at | east.one of.the co unds
by HCIbEE b ERdThe ChaTaIR s o ¢b RO Faeavan of
ondjtiqn, and that the coloring agent and col or )
COE%W*%EQPPSF% haphesrdnwastigatsid.i zEpweveougbhe hmelting
coagul ation or crystallization. In the present
poiny efitccodor deme hepyrcheesm esHe ghhfises sepgicat hpdr&feh Hond
coloring agent and the col or devel oper and al so the
ofcédvtrabilbiéBdp xn Iﬁf)let(,hﬁegObPriﬁﬁgggﬂeﬁg&g‘Uég éfgwedrrogen

erasion nore perfectly I'n the erasion )
condi tion .as wel] as t

| | A B
boEPEabRedloR g FaTteal o RSP rE elieorn i astioloading

shown in FIG 1, the coagulated structures are
toasettéFléHaéé%ﬁ’éiSﬁngéﬂvtlhﬁéptr@nﬁéti@tsmfemcorrdéugtmngmn For
the phase separation and/or crystallization of the
thtolgason, the present inventors focused on the long-chain
aliphatic hydrocarbon group which is considered to be another
element dominating "the structure and moreover, various
investigations were conducted for the types of hydrogen bond
association Which. largely contribute to coloring and erasing
abilities. Aé a result, it was found that by using urea group as
hydrogen bond association, it is possible to obtain high color
optical density and ‘erasing ability. And further, the length
balance of aliphatic hydrocarbon was focused for investigation.
As a result, it was found that by making carbon number of
alkyl group as long-chain aliphatic hydrocarbon group longer in
chain length, stability in a coloring condition is remarkably

improved. When the carbon number of alkyl group is 22 or less,

stability in a coloring condition is inappropriate and there is a

20



devel oper. The col or devel oper contains a phenol group

which is a coloring region and hydrogen bond
woaswsmesari on and | ong-chain aliphatic hydrocaPoomPmnesns767

dom nating the structure as an inportant platformfor

| 4 [ .asin ilities, It ;has been

TR P POLEE 36 e AUV HiTRk o Thlasd, Wiee elRER g Fuppe

- wWhich i l.orin jon and .

il e By SRR 09 S5 o e émdustrusmpleyed
Because it was considered that the stability in

asc@1gribytioontigs on proceeasastasctiongu htddreg nitdshizher
of col or devel oper and col oring agent are nore

insd gbi lpreedrvAbilsegUesid Yard Pt £8dUdH 19 Qfﬂ?o@ﬁQéorintd’ﬁ)stry.
or nore hydrocarbon-bondi ng association in the

I r.e Qf | gr. devel o has been i
> HIRCSER on VIR0 PrnBl Wy Fagogiiigorofmesimcglo?ng
devel ope comes hi gh for, stronger hydrogen bond of
""8?11@.9“3%{/3(’2 et Torackrddy dmpresehgad vidmrames possible
hydrogen bond and coloring starting tenperature is
to 4@ 1neigdnbima geerrtiengion meeeri orati on of sensitivity
properties of recording nmedia. For this reason, the

pr es®iiis i v epcansef %@Q}R{hé}b%@%ﬂﬁ@tﬂ@é A ifich
hydr ocar bon group which is considered to be another

] [ { t d ,nor eoyver, vari Qus
ex LR ReaB G e ORI S, A0SR UL

Lation whjich largely contribute to
le%%ﬂgg?%kgﬁgggﬁgyc ?t Iis 60°C or less gvheyn carbon number is

10
22, the temperature at which erasing starts becomes 60°C or
moré with the carbon number of 23 or more and a dramatic
change emerges relative to the image preservability at 60°C.

Furthermore, it became apparent that even if the alkyl

15 chain length is made longer, the melting point of the compound is
approximatefy constant and it does not lead to higher melting
point which causes the deterioration of coloring sensitivity.

Moreover, these color developer compounds having alkyl
group of carbon number 23 or more exhibit satisfactory erasing

20 with a brief heating at an erasing temperature and excel in
high-speed erasing ability even though the coloring condition is
stable.

These results became apparent for the first time by the

present invention and the production of reversible

21



abilities. As a result, it was found that by using

urea group as hydrogen bond association, it is
wpzeehisser t o obtain high color optical densityPGIIP2006/305767

erasing ability. And further, the | ength bal ance of

al i phati ¢ _.hydr ocarhon was, focused .for_ investigati.on.
thREmpSPRSIivE FeCqpiing, MeitHir DAY RRKhHED RTM VibkbeRd

of al kyl group as |ong-chain_ aliphatic hydrocarbon

hegt gesisrnfeprepecvabdityemhich exaels in yhigh-speed iasgng
condition is remarkably inproved. \Wen the carbon

abilitgpern dfisahkyhlygpeuptical 2drotsé BsscaibapbsdibYe iy dhese
coloring condition is inappropriate and there is

dioWGi@l problemin preservability of inage parts
relative to the image preservability at 60 C required
for the ipdustr npl.oyed as distribution tags or,

3 proc s°itﬂ§frlﬁﬁ 7‘&75 Rhi aptrodising HrgRerguopdfe in the

preservability conpared to that of office industry.

malegplar sthyctime of calaadevrlopersenndf haging arpletform of
coloring condition at 60 Cis remarkably inproved and

allkyl @QGﬁﬁEhapQﬁ%i@ﬂ)dm mbhder P89y IBHE dRL2AIAL O the
rate. This is because, even though the tenperature at

P B A ” ] BepSs bl B, B Propiate
colgF iR H4AETY| MALLOUF OBEEBHRE 5 GofIRErBOWY LG0T
car bon nunber of 23 or nore and a dramati c change
10 deeehopges randt toe purstiee higlyecplogsngyaeinsitivity, Glo€age
stability and high-speed erasing ability of image parts
simultaneously.

The phenol compound utilized as a color developer of the
present invention is expressed by Structural Formula (i) below.

(HO)I<\//_,__\>'N—2—N—(CH2),“_1CH3

15 =/ &
Structural Formula (1)

In above Structural Formula (1), “1” represents an integer
of 1 to 3, “m” represents an integer of 23 or more and compounds
are exemplified by following Structural Formulae (2) to (8) of the

20 present invention.
®
Ho‘<;>—r;:—c—rﬁ—(c:Hz)m_,CH3

H H

Structural Formula (2)

22



Furthernore, it becane apparent that even if the alkyl
chain length is nade | onger, the nelting point of the
wocearspossod | s approxi mately constant and it doBETMB1006/305767
| ead to higher nelting point which causes the
dete ration of coloring sensitivity. Mreover, these
col or | op& compounds having al kyl group of carbon
nunber —FoMe-(EkPIihCH; sat i sfactory erasing with a
brief heati atl an erasing tenperature and excel in
hi gh- speed erasing ability even though the col oring
condition i-s stable. These rtzuictarhbdarenalpé3ent for
the firs tine by the present invention and the
product i reverS|blethernDsenS|t|ve recordi ng
medi aV|n | h. sen3|t|V|ty and heat -resi st ant
presarvabifity, W €lbel s in hi gh- speed er asi ng
ability adﬂ |§4h|ghly practical for use becane
possi bl e by these discoveries. In other words,
i ntroduci ng urea groups in ﬁﬁéuﬁﬁué%hFQFHEMkvééhre of
col or vel opers and having a platformof alkyl group
havi ng carbon ngnber 23 or nore according to the
pres Izt§n L8Ny ecqmes possible to have
s apprggri C I%r E §$ Hﬁiﬁty wi t hout increasing the
nmel ting point of ol or devel opers and to pursue high

coloring sensitivity, stora st bi I h- speed
erasing ability of inmage pag% ctural f‘erudla (5)
HO OH :
Q
N—C~N—(CHy)m.1CHs
o
Structural Formula (6)
OH i
Q
HO N—C—N—(CHy)m.1CHs
i
10 Structural Formula (7)
HO
Q
HO N~C~N—(CHa)m.1CHs
hooh
HO

Structural Formula (8)
Among the above-mentioned Structural Formulae (2) to (8),
the above-mentioned compound of Structural Formula (2) is
15 preferably used as those allowing excellent color developing

and/or erasing property.

Of these compounds expressed by the above General
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si mul t aneously. The phenol conpound utilized as a

col or devel oper of the present invention is expressed
wokpogassiot ural Formula (1) bel ow. Structural PammrR@6/305767

(1) I'n above Structural Fornmula (I), "1" represents an

integef,of 1 to 3,0 "ni' represepts an integer.of 23 o
Forpnata (2’ &8%%%8%@&@%% TeRTByeRbS %Mlh ger of 23

Structural Fornulae (2) to (8) of the present
to i29vere ineiw phendteampoBardsul a (2) Structural Fornul a
(3) Structural Formula (4) Structural Formula (5)

St r uas Um@? g&®s Muhget SEoldr distichdld ity erdding optlcal
St ruct ur al Forrrul a (8) Anong t he above-nenti oned

oo B RO it e Y R
h I
P L0 R T oS08 A PAAR e

above Ceneral Fornula (2), conpounds in which "nf
chaing.cQenthe aphentheged, kinga chade ragminesveppensive raw

compounds. As "ni gets |onger, color optical density,
matte@d 130w Biéh @3hy be difficult to obtain and impractical for use.
Therefore, the chain length is preferably 23 to 40, more
preferably 23 to 35 and most preferably 27 to 35 for obtaining
appropriate recording medium properties such as color optical
density, erasing optical density, stability of images and
high-speed erasing ability and making it practically usable.

The phenol compounds used for the present invention will

be exemplified below.

HO@N—& N—(CHy)2,CHs
TR
0 |
HO—@—N—C N—(CHy)3CHs
B
Q
HO@-N C—~N—(CHy)24CHs
b
(”) .
HO—@—N—C N—(CHa)p5CHs
B
Q
HO@—N—C N—(CH,)26CHs
b

24



10

density and stability of coloring i mages are inproved
therefore nore appropriate recordi ng medi um can be

woahtezios®d wi t h | onger chains. On the ot her hamrdT/JPzigars767
chain requires expensive raw materials which may be
difficult to obtain and inpractical for use.
Thergi‘_ %2 in Ien th is preferably 23 to 40,
nore pre bl g'tg 157 diad nost preferably 27 to 35
f or obtai ni ngMappfopri ate recordi ng medi um properties
such as col or optical density, erasing optical

density, abl | Oty of images and high-speed erasing
abi | kcn —(CHPsaebi cal |y usable. The phenol
compounds sedﬁ fog the present invention will be

exenplified below HO y-NC N (CH2)24CH3 H HHO
V-N-C-N-(CH2 29gH3 H H HO Il 'V _NCN(CH2 30CH3 HH

Such cf mpoyn e obtained froma coupling
reacrIB @ aﬁ1 g@iﬁﬂ’éﬁ 88 through a | ong-chain

al i phati cam n@ [ nHuced | ong-chain aliphatic isocyanate
or a coupling reaction w th p-anm nophenol through acid

chl ori de om | Ong-chain aliphatic acid or fatty acid
est eHD mcen—qmg)gosggyanate Upon conpl eti ng
condensatF¥n #eacgi on wth

O
1!
HO‘@»'II_ C—ll\l—(CH2)320H3

H H

0
HO-@—III—& ~N—(CHz)a4CH

0
1}
HOQN—C—N—(CH2)350H3
b
Q
HO—@—N—C—N—(CHZ)37CH3
b
Q
HOON—C ~N—(CH,)35CHs
oo
2
HO—@—N—C N—(CHy)39CH;
b

Such phenol compounds are obtained from a coupling

reaction with p-aminophenol through a long-chain aliphatic
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p- am nophenol, the obtained material is normally

cooled to a roomtenperature or further cooled to
wotzedemssione room tenperature; added with an aciPdTSRI06/3ES5767

hydrophi lic organic solvent liquid of hydrochloric

i d,. f X | e!l, deposi.t re separated b )
arlfdind¥ee 8 WML AT AL hANE, RERSRA G o 1 9 :QuPling
using appropriate solvents. If there are both hydrox
reggio O tglfo@pg,mwhﬁr&lhaﬁbr%ah f aextht icddoritect ifoom
and coupling reaction becone conpetitive, on the other
lohgrehaim aliphadse afidpoanifatiphendld, estetensaldization and
reacti on progresses doni nantly because el ectron

issonaiatg abipbn OboRYIEONE 26AUR IBTHHES fMction with
0 nabl

resonance structure benzene rings F _|n? toTh
-Qht-ai n+t he ;phgnol ;conpoynds hi ghly. sel ectively.
> P gﬁiel%é):%hce:)hrf)p)loﬁs QRtaine Fh%{]eﬁggie]r?t q(’r’f\%ﬂ\i?’o O?lsedﬁcﬁo a
l[imted to this synthesis nmethod. Further, the |euco
rogies tEEPREAI YR t Ak duedbar i¢nadedi oto cdrelbw ugbé room
singly or by mxture and are known precursor dyes such

temperdurexaapded whtihahhdacidnpotindss kzapbphihié dgrganic
conmpounds, and fluoran conpounds. Specific exanples of

ol SIS0 010E BB 0 ] SO SIGets o
seﬁéf‘ﬂéci a7 inlqgtl'gyiloh@_vqria(s?x_e%lftdll'iae | g(x)x)cf Itﬁ%rna?écrystallized
10 using appropriate solvents. If there are both hydroxyl and
amino groups, the urethane bond formation reaction and coupling
reaction become competitive, on the other hand, in the case of
p-aminophenol, condensation reaction progresses dominantly
because electron donating ability of hydroxyl group reduces by
15 resonance structunre of benzene rings enabling to obtain the
phenol compbunds highly selectively. The phenol compounds
used in the present invention is not limited to this synthesis
method.
Further, the leuco dyes for use in the present invention can
20  be used singly or by mixture and are known precursor dyes such
as, for example, phthalide compounds, azaphthalide compounds,
and fluoran compounds.

Specific examples of the leuco dyes include the following

compounds:
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2-anilino-3-nethyl-6-(N-n-propyl - N-net hyl am no) f| uor an

WR2@B9850m- 3- et hyl - 6- (N-i sopr opyl - N- met hyl am wo)/fr20avas767

n,

2-ani | i no-3-nethyl-6-(N-isobutyl-N nethylam no)fl uoran
2-anipingid medhyl-6- dlethylammoﬂuoran

nmet hyl - 6- ( N- n- anmyl - N- met hyl am no) f | uor an,
2-ahidimd-Bnom-ethydt rndi (H-Huidydamino)fluoran,

butyl - N-nmet hyl am no)fluoraii, 2-anilino-3 nethyl-6
2- a(zlﬁim@@yhré\ﬂh%tWJ(thng}éf)yp'l\ﬂ%et '\{lamlno)ﬂuoran

ani | i no- 3-net hyl - 6- ( N-1so- anyl et hyl anmi no) f | uor an,
nili,no
25 fiii gy Rishino) G adprop P thé/lﬁs%wwﬂéwran
(N-cycl ohexyl - N-r{et hyI am no fluoran,
2-agilingig:m B isekaatx] pmqﬂhxlammor)ﬂmraﬁl, 2
-anilino- 3 mathyl - 6 (N— met hyl -
2-&xti<'birm'-Bi-nre)tftﬂyl]ltﬁ-dN-nZaﬁ&lt-Nl-uie:ﬁhyd}lnﬁ-nwfmdraﬁr,
di et hyl am nof | uor an, -(ra-trichloronethylanilino)- 3

2- aﬂ"{'r’ﬁﬂyl.?fertﬁ'y?té"XNagb@‘Bcdtlﬁ[anethﬁrlammo)ﬂuoran

mtrlfluoromsthylam I N0O) - 3- net
Iam

2 aél ]rﬂ P &yéﬁt(ﬁ()i“aﬁmln@) eg’hmlﬁw())éh(l%%?/cl ohexy!

N- net hyl am no) fl uor an, &\T
2-andlina ﬁymeamylrfb)(l\blmtamyl eahaﬂ%mlaﬁ?ﬂ@pwaas an,
2- (N-et hyl - p-tol ui di no) - 3-net hyl - 6(N—ethy|an|_I|no)qu
2-aafiéimo-3-methyl-6-(N-n-propyl-N-isopropylamino)-fluoran,
2- (N-et hyl - p-tol ui di no)-3-met hyl -6- (N propyl - p-tol uidi

2-a)fd 8- Bfbthyl-6-(N-cyclohexyl-N-methyl fl
° -am% no- 6- (y ( e)c(g’,c Ol\l-eextyhyl arrﬁeno)yf ?HEP% uoran,

2- azmilonoC . et o lé TRI) egh 1et P&’lmﬁ’ingfﬁH&tgﬂ
2-anilino-3-methyl-6-(N-methyl-p-toluidino)fluoran,
2-(3-toluidino)-3-methyl-6- diethylaminofluoran,
2'(m'trichlordmethylanilino)-3-methy1'6'diethylaminoﬂuoran,
2'(m'triﬂuoroﬁlethylanilino)'3'methyl-6'diethylaminoﬂuoran,
2-(m-trichloromethylanilino)-3-methyl-6-(N-cyclohexyl-N-methyl
amino)fluoran,
2-(2,4-dimethylanilino)-3-methyl-6-diethylaminofluoran,
2-(N-ethyl-p-toluidino)-3-methyl-6-(N-ethylanilino)fluoran,
2-(N-ethyl-p-toluidino)-3-methyl-6-(N-propyl-p-toluidino)fluoran,
2-anilino-6-(N-n-hexyl-N-ethylamino)fluoran,
2-(o-chloroanilino)-6-diethylaminofluoran,

2-(o-chloroanilino)-6-dibutylaminofluoran,
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2-(o-chl oroanilino)-6-dibutyl am nofl uoran, 2-(mtrifluo
romet hyl ani | i no) - 6-di et hyl am nof | uor an,
W®@2086/0¢85€1 hyl - 6- di met hyl ami nof | uor an, PCT/JP2006/305767
3-nmet hyl - 6- (N-et hyl - p-t ol ui di no)fl uoran, 2-chloro-6
i et hyl am nof | u 2. br ano- 6-di et hy| am nof | uor an,
2'(%1'ctm%}18r%mcﬁtbrygawlaﬁph&r digthrlamineflypsan,
- cycl ohexyl am nof | uoran, S-brono-

2 %dcmﬂtbwé)@fldam&tdfyllammuﬂdoran
chl oro-6-(N-ethyl -N-i soanyl am no)fluoran, 2-chloro 3

3-methyl-6- Nek iyyp 491 aedind)fhidhan,
2-ani | i no- 3- chl or o- 6- di et hyl ami nof | uoran, 2 (o

9- cmh?§%ﬁ'1£*‘¥5ﬁ?%‘§‘33¢88076 cycl ohexyl am nofI uoran, 2-(m

trifluorone 3chloro6d|ethylamnofluora

z'w-oﬁ?ﬁ'éil%m%]radﬁh‘il‘mﬂ@}'a&chI or o- 6- di et hyl ami nof | uor an
, |, 2-benzo-6-di et hyl am nof | uor an,

2-chldretarylipne pylaom {me fluworbhyor o net hyl ani li no)fl uoran,
3-(l-ethyl -2-nethylindol e-3-yl)-3-(2-ethoxy4-di et hyl am

3- dmap@@xyu}a}fm@aam&m 8fa
3- (Il -ethyl-2-nmethylindol e- 3 yl ) - 3- ( 2- et hoxy4-di et hyl am

3 bé%%ﬁg %éwio}enesle%%fmo o}lg-%{l’yl )-3-(2-et hoxy4- di et hyl am

phen .
2-chqoro-6-YN-ethyl-N'1soamy1amino)ﬂuoran,

2-chloro-3-methyl-6-diethylaminofluoran,

2-anilino-3 'chloro-6'diethyiaminoﬂuoran,
2-(o-chloroanilino)-3-chloro-6-cyclohexylaminofluoran,
2'(m'triﬂuoromethylan'ilino)'3'éhlor0'6'diethylaminoﬂuoran, |
2-(2,3-dichloroanilino)- 3-'chloro-.6-diethylaminoﬂuoran,
1,2-benzo-6-diethylaminofluoran,
3-diethylamiﬂo-6-(m-triﬂuoromethylanilino)ﬂuoran,
3-(1-ethyl-2-methylindole-3-yl)-3-(2-ethoxy-4-diethylaminopheny
1)-4-azaphthalide,
3-(1-ethyl-2-methylindole-3-yl)-3-(2-ethoxy-4-diethylaminopheny
1)-7-azaphthalide,
3-(1-octyl-2-methylindole-3-y1)-3-(2-ethoxy-4-diethylaminophenyl
)-4-azaphthalide,

3-(1-ethyl-2-methylindole-3-yl)-3- (2-methyl-4-dietﬁylaminopheny

1)-4-azaphthalide,
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) - 4-azapht hal i de, 3- (| _
et hyl - 2- net hyl i ndol e- 3-yl ) - 3-(2-net hyl - 4-di et hyl am nop
wOoreng/0983074- azapht hal i de, 3- (| ~ PCT/JP2006/305767
et hyl - 2- nethylindole 3-yl)-3-(2-nmet hyl - 4-di et hyl am nop

3 gf(%hg% L azqﬁaﬁ engon 3: g% 5“%“’(3'4 4- d1ethy1am1nopheny

d| et hyl am nophenyl ) 4-azap hthali de,
D-3-araphplalideget hyl i ndol e- 3- yI) 3-(4-N-n-anyl - N et hy!|
am noph enyl)-4-azapht hal i de,

3-(1-etvhy - nfe t1Btliy bRt al se})33s(l4)dfe 1@t spBerdy 0+ Sipdlp
am noph enyl) -4- azaphthalide, 3, 3-bis(2-ethoxy

hyl am nophenyl ) 4 azaphthal i de, and
htﬁaghg%s(Z et hoxy 4 di et hyl am nophenyl)-7-azapht hal i de.

3 (D 8RRl i (e aoley BrEher e Bes BopcNamegPama pHaoph

combi nations of the utlllzed conpounds The nol ratio
engi)-dnazaphthalideel oper to the coloring agent is
approxinmately in the range of 0.1 to 20, preferably

3-@ - éthylo2- ﬁhehynlnaroldey@dlme(zafwbxwz;wethgalam%f)h
this range nay result in a [ower color optical

cnfiTsLi Rl (he Leuco dre and color, deve oper,
3,é)-tbig&'l%%flog(;'si-Qhe%ylcahmllgoghlelnly )ed ;garlp glrlirinlld% and
3,3'bis(2'ethoxy-4-diethy1aminopheny1)'7-aiaphthalide.

Appropriate range of the blending ratio of the leuco dye
and the color develope.r varies depending on the combinations of
the utilized compounds. The mol ratio of the color developer to
the coloring agent is approximately in the range of 0.1 to 20,
preferably 0.2 to 1.0. The color developer amount of over or
under this ralnge may result in a lower color optical density.
Further, the leuco dye and color developer may be utilized in an
encapsulated condition.

Examples of binder resin, which is utilized for forming a
thermosensitive recording léyer together with the leuco dye and
the color developer include polyvinyl chloride, polyvinyl acetate,
vinylchloride-vinylacetate copolymers, ethylcellulose,

polystyrenes, styrene copolymers, phenoxy resins, polyesters,

aromatic polyesters, polyurethanes, polycarbonates, polyester
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t hernosensitive recording | ayer together with the

| euco dye and the col or devel oper include polyvinyl
wochdeznoszde, pol yvi nyl acet at e, PCT/JP2006/305767

vi nyl chl ori de-vi nyl acet ate copol yners, ethyl cell ul ose,

. ph ' i
BRI AR5l R ERRR REIERGHT E¥nafiinss, mateic
I b : | I I
AR YRS, RlbyiREiale Aokopaogvied, polnylabiadols,
copol%ners, pol yvi nyl al cohol s, nodified

hysblopyilethulcedhdlose, ogdb oxyetthyllcelluldoseand starch.
car boxynet hyl cel | ul ose, and starch. These bi nder

Thexs Binder Yosims BEAVERD JRR IRVERE 1@Vifid6f the =
respectlve materials in'the COﬁpOSItIOﬂ ue to ﬁeatlng

. Iing_erasures thereby, to i ntain the
oS B RL LR RS S ST G M P o SR R OB s
resin is preferred to be highly heat-resistant. The
feB‘?’rfIIé‘rg Fégwr%yh%ew d9smiapr bl b yh reamifoomyeditspeg sed
ultra-violet irradiation, electron beamand the |ike.

cosdelgohi c Arcomliaglyf thbdindesdleisikdd prese firdis g6l bleGlighly
the present invention include such resins, having a

hegt otezis6aet.| VELY bihde CFESH W dY<bBLrB9Ehke¥by means of
acryl pol yol resins, polyesterpdlyol resins,

h Q?J[ﬁ’ r HI} n Lyal resins,- Pe OXY - €esi ns, )
°B¢ I"r%/ %ﬁﬁig lflé%(?]r?s:c,w%e? eLﬁr{(’iQé Reany and, thy Likae
resigs, qu cel | ul oseacetate butyrate resins, . and
copoPPReH1¢ examp lest gthe £rasabinke dhpesimgusedrfoupthe
reactive with a cross-1inking agent and anot her
pregehenyebtion indluelepseskntesinyehhivong 4 BeoGpossHdtiked
with a cross-linking agent, as acrylpolyol resins, polyesterpolyol
resins, polyurethanepolyol resins, phenoxy resins,
polyvinylbutyral resins, celluloseacetate propionate resins, and
celluloseacetate butyrate resins, and copolymer resins between a
monomer having a group reactive with a cross-linking agent and
another monomer, but in the present invention, the crosslinked
resin is not limited to these compounds.

Further, the crosslinked resin having a hydroxyl value of
70KOHmg/g or more is preferably contained (initially used) in the
present invention. Examples of the resin having a hydroxyl
value of 7T0KOHmg/g or more include acrylpolyol resins,

polyesterpolyol resins, polyurethanepolyol resins, or the like are

employed, but, in particular, the acrylpolyol resins are preferably
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resinis not limted to these conpounds. Further, the
crosslinked resin having a hydroxyl value of 70KCHngy/ g
wooas®7i s preferably contained (initially u®ed)ypPrane/305767
the present invention. Exanples of the resin having a

h Xyl val ue of 70K /g or .nore .include .
el%%?({}?ep&/o If?/I('J |safles§$ﬁgqrypgf|§%4?gr b FQL‘P“P@S’I“H satisfactory
pol ¥)ukr_et hanepol yol resins, or the |Iike are enpl oyed,
erg§abiiipy parkhe hivdroxyhe adueyisp 0 K6) Hoegligner anere and
pref erabl yenpl oyed for satisfactory stability of
pactiarlarty préfepablsf 00K W eghsabithbty. Thee lywe0sfthe
value is 70KOHMg/ g or nore and particularly preferably

r; . . Y, vyl . val IS .
rel at ed %g%t lhsgp‘f:l?‘éggrf"ntif%glrﬁgélé?‘? ??Etcg%r?%x%fk% \gﬁle? §fore it
ffects the chem cal ,resistance, properties and §he
affqqes the ehemisal rRgistancep PEoBRT tiehRRldhe hkeof bhad
that the resins having a hydroxyl value of 70KOHng/g
coabingyr e Thehpnesent Heveltaxsi havy fosund tbet hedresinsof
the coating, and cracking resistance. Wether or not
hatvtingra\hgrdvioxly vidleen®s 20K 0 Hiee/c60HbPE s Hhdd the
utilizes the resin having a hydroxyl value of

duf9EsHep/ u?faé@hgrﬁ?@sg%fcﬁ{g [:5%%}%()1(%?%@%1? by

anal yzi ng the anount of Tremal ning groups and
RO A e R R R
reggrdainréogoaﬁ;iglaxitsiq%]zehsyg}rlg)%lsilgrho;vpi’ng a hydroxyl value of
70KOHmg/g or more can be confirmed, for example, by analyzing
the amount of remaining hydroxyl groups and the amount of
ether bond.

The acrylpolyol resins have different properties depending
on their compositibn, as a monomer having hydroxyl group,
hydroxyethylécrylate (HEA), hydroxypropylacrylate (HPA),
2-hydroxyethylmethacrylate (HEMA),
2-hydroxypropylmethacrylate (HPMA),
2-hydroxybutylmonoacrylate (2-HBA),
1,4-hydroxybutylmonoacrylate (1-HBA), or the like is used.
Among them, the monomer having a primary hydroxyl group such
as 2-hydroxyethylmethacrylate is suitably utilized, in light of

superior cracking resistance and durability of the coating.

As a curing agent used for the present invention, examples
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hydr oxyet hyl acryl ate (HEA), hydroxypropyl acryl ate
(HPA), 2-hydroxyethyl net hacryl ate (HEMA),

w@z2doy/dessoay pr opyl net hacryl ate (HPMA), PCT/JP2006/305767
2- hydr oxybut yl nonoacryl ate (2- HBA),

.1, 4- hydr oxybut yl jpnoacryl ate (I-HBA),, or the like is
inluidly ycxnefﬁé?w%ﬁﬁﬁ%%%ﬂwnhawﬁ&sa PmiRgr ompounds,
hydroxyl group such as 2-hydroxyethyl nethacrylate is
pheniol gomypountszegoxyredmphunds sngdetlieotike. achimmeng these
resi stance and durability of the coating. As a curing
com@dindis et d3addtR - BASSENEukiML et iSXANRBSY NGtilHRd.

conventi onal isocyanate conpounds, am ne conpounds,

o] u like. n

THEReY A BB I Fon BN CHIRR AT BERC1SR AL b MG

sui t abl uté)iéj [ zEd. The i, socyanate conpound used h%re
deﬁ‘é’)?tb\ée%el t ed*PPHHR varlfoesaBRte vatPOBOMAT knSHE as

I socyanat e nononmer such as urethane-nodified,
urefhaptranadefieddiallogh an st yaodifae & vdiykired;a teometdified,

nodi fi ed, and carbodii m de-nodi fi ed conpounds, and

bubtpekedifsody angide earBeHNdsidEnmoifesd Of cdiBounds, and
i socyanat e nononer, which may yield the nodified

Ll nedigd S0 tes(TOL),.
SIGRRYIE EL MG AIAETe SERNIRRT 51 TR isocyanate
xyl yl enedj i socyanat e (XDl ), naphthyl enediisocyanate
moe%e%s%?’ a&byéhemyer@&i(lflséfeyaﬁ%eélfje1mlp‘>of:9mpoun s, include

tetranet hyl xyl yl enedi i socyanate (TMXDl ),
tolylenediisocyanate (TDI), 4,4-diphenylmethanediisocyanate

(MDI), xylylenediisocyanate (XDI), naphthylenediisocyanate

(NDD), paraphenylenediisocyanate (PPDI),
tetramethylxylylenediisocyanate (TMXDI),
hexamethylenediisocyanate (HDI),
dicyclohexylmethaﬁediisocyanate (HMDI),

isophoronediisocyanate (IPDI), lysinediisocyanate (LDI),
isopropylidenebis(4-cyclohexylisocyanate) (Ip0),
cyclohexyldiisocyanate (CHDI), and tolidinediisocyanate (TODI),
but in the invention, the curing agent is not limited to these
compounds.

Further, as the crosslinking promoter, a catalyst may be
employed which is utilized in general for such reaction.
Examples of the crosslinking promoter include terfiary amines.

such as 1,4-diaza-bicyclo[2,2,2]loctane, and metal compounds such
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hexanet hyl enedi i socyanate (HD),

di cycl ohexyl net hanedi i socyanate (HVDI),
WO ®oqvesionedi | socyanate (I PDI), |ysinediisocy®tati2006/305767

(LDI), isopropylidenebis(4-cyclohexylisocyanate)

| PC)... cy.cl ohexyl di | socyanat e ( CHDI and .
st iscHin COPasnds ( TERThepyall ot EhE nsvedupes cumee
curing agent is not limted to these conpounds. )
agemptt ey, ngt nege seapds randtniprpitororesslinkengal yithatis,
be enpl oyed which is utilized in general for such

theenntingna géntinph @ b Ot e inl2d nedoiss inteiadge @'c@di€ion. Such
include tertiary am nes such as

crbs i Ak PE A -RaEY I P hfa ¢ %rlgg%cég_@ %m?lpgiggg g,?fegqsﬁg ggﬁé

suchas organic tin co | f
i ntroduced curing agent may nof necessarily react for
prefends $EdiiRdaigd Sans detnfdlass nag 1 AGMRtentlyabhe
remai ned in unreacted condition. Such crosslinking
crogdenkimg pepcpiasyhassned pogressed héradl oner suggests that
presence of unreacted curing agent does not indicate

tht habstHa kerdosssinkd 0 hdteagidto veasififhe RNGESHRESEE Bing
all, nor suggests that the crosslinked resins do not

. : i. i t ectedq.
ag%ﬁ't%ﬁd&\é%@eﬂf tm?rtlHHreZagt% ?gxrlﬁg% 1@%9?(95'652@% bgl}g%‘e%cmt%coj a

urther, an immersion t ven

ol sk Sk SRL B B4 e ipeishing

crosslinked condition. That is, the non-crosslinked
whedihereor agtiridte pehemeriis imheressilinkedicomalition. That is,
the non-crosslinked polymer cannot remain in the solute since
such polymer dissolves into the solvent, an analysis may be
properly carried out for examining the existence of the polymer in
the solute.

Furthelj, acc.ording to the present invention, the recording
layer may confain, together with the above-mentioned color
developer and the leuco dye, a color developing and erasing
controlling agent having straight-chain hydrocarbon group and
hydrogen-containing groups such as an amide group and a urea
group. Thus, satisfactory pfeservation stability of color images
can be achieved, at the same time, erasability during erasing is
also improved and satisfactory erasing property can be achieved.

Moreover, according to the present invention, a protective

layer which contains the crosslinked resin may be provided on the
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such pol ymer dissolves into the solvent, an analysis

may be properly carried out for exam ning the
wensmae of the polyner in the solute. Furt aT/JP2006/305767

according to the present invention, the recording

| ayer .may contain, together with the ﬁﬁ -ment | oned .
fe\‘,%TSdL %éé@rw@%@%@ﬁw@eag dayera cbhgrregapdiosprsgyin

and erasing controlling agent haV|ng strai ght-chain
théypdobdeativenl agreauim cdnd eh s iog the cdrdvad - m emtignedpse surdingg

as an am de group and a urea group. Thus, satisfactory

- layeSierdh b s8ttshalidsihy, OV e@lr@blé %Q?ﬁs Cé%cl@i?on beam

achi eved, at the same tinme, erasabil |ty duri ng erasing
I roved and satisfactory erasing property can

cu %bg%agevgg Mor eover, according to the present

i nveption, rotectlvela er which contains the

cros farm@@éar sPreteap b, phevegers dor usera, Ehe pgotective

t hernosensitive recording layer. The resin for use in
lajtdreape atléra viode t-abeso rbime  yotd y nasrd havieg abmove

nmentioned recording |ayer, thernosetting resins, W

ultGavabl & - as%mng?gs&ﬁ Gf Peeh 6 AAL? dt8akbSre thereof.
Particularly preferably, the resins for use in the

havi 6 5 bl @ASGe Bice bagBng nl ﬁ%%g%?rv%f%sr%qrseaﬁaﬂ

structure thereof. As the ultraviolet-absorbin
of agppmemen hayinesan sHbsaeiplet-absarhsnareronn agdn

ul travi ol et -absorbi ng group and a -
monomer having a functional group capable of being crosslinked

are preferably used. As the monomer having an
ultraviolet-absorbing group, monomers having benzotriazole
skeleton such as
(2'-Hydroxy-5';methacryloxyethylphenyl)'2H-benzotriazole,
2-(2'-Hydroxy-5'""methylphenyl)benzotriazole, and
2-(2'-Hydroxy-3'-m-buty1'5"methylphény1)'5'chlorobenzotriazole
are particularly preferably used.

Further, e.xamples of the monomer containing a functional
group include 2-isopropenyl-2-oxazoline,
2-aziridinylethyl(meth)acryléte, methacrylic acid, glycidyl
(meth)acrylate, hydroxylethyl (meth)acrylate,. hydroxylpropyl
(meth)acrylate, dimethylaminoethyl (meth)acrylate,

diethylaminoethyl (meth)acrylate, t-butylaminoethyl

(meth)acrylate, tetrahydrofurfuryl (meth)acrylate, and among

34



10

15

20

monomer having a functional group capable of being
crosslinked are preferably used. As the nononer having

woanoaxssoavi ol et - absor bi ng group, nononers haviPag/JP2006/305767

benzotri azol e skel eton such as - -
L - 1 hacry! oxyet hy. en - enzotriazo

thlc%,l’ §¥938§#%th§§( e%‘ﬁﬁ%ﬁ%n@?&ﬁ%ﬁgﬂmpé’ ole, and 2

"~ Hydroxy-3' -w i .

(“%#QF%SY&%@ AR bhbaylike sirenpar bisedashy paefirablyeused.
particularly preferably used. Further, exanples of the
nmonoXarrthemt anmimigratd enbhineeatogiagpstredlgttieand heat
2-i sopropenyl - 2- oxazol i ne,

o St BN RSN ity IO 38,

met h) acryl at.e. di net hyl am noet hyl .
co PYEN BFX s TN R APkS <o BaBng 1R mibhs Wots asorbing
t - butyl ani noet hyl (nmeth)acrylate, tetrahydrofurfuryl

gropR A dhe menomsa contagnheena fydeuppadignoup.
(meth)acrylate, hydroxylpropyl (meth)acrylate, and the

Exdmples ¢hpaeof intlardey mpyredeablyudisae . stlywehber, in
order to enhance coating strength and heat resistance,

sty Fnd-PdtadiBHe MREPIELe -@Jbﬁﬁyl“é%o!éﬂﬁ%g%ﬁggi%f chtate,

copol yners of the nononer contai i ng

ol BN B PR R AU STe ol
ac?#l%llli%xs"ilgf >fflrn(:f‘lngiethacrylonitrile; (meth)acrylic esters which
do not contain the functional group such as aérylic acid, methyl
(meth)acrylate, ethyl (meth)acrylate, propyl (meth)acrylate,
butyl (meth)acrylate, isobutyl (meth)acrylate, t-butyl
(meth)acrylate, ethylhexyl (meth)acrylate, octyl (meth)acrylate,
isodecyl (meth)acrylate, lauryl (meth)acrylate, lauryl tridecyl
(meth)acrylaté, tridecyl (meth)acrylate, cetylstearyl
(meth)acrylate, stearyl (meth)acrylate, cyclohexyl (meth)acrylate,
and benzyl (meth)acrylate; monomers which have two or more
polymerizable double bond in one molecule thereof such as
ethylene di(meth)acrylate, diethylene glycol di(meth)acrylate,
triethylene glycol di(meth)acrylate, tetraethylene glyéol
di(meth)acrylate, decaethylene glycol di(meth)acrylate,

pentacontahecta ethylene glycol (meth)acrylate, butylene

di(meth)acrylate, pentaerythritol tetra(meth)acrylate,
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styrene-but adi ene, styrene sobutyl ene, ethyl enevinyl
acetate, vinyl acetate, nethacrylonitrile, vinyl

w@bmwehedsg7 vi nyl pyrrolidone, acrylonitrile, aneCT/JP2006/305767

methacrylonitrile; (meth)acrylic esters which do not
contai_n_the functional group such as acryllc aci d,

trlmﬂwlotmnﬁ%rtyl(m@th)@tcﬁyfat(mmem tedgaane thy ke giycol
(et h)acrylate, butyl (meth)acrylate, |sobutyl

di(pretthpeeyd tat, eand -digtyyldmrethy adr yhthalatet hyl hexyl
(rmeth)acrylate, octyl (neth)acrylate i sodecyl

dl(h{@ﬁmeewataet Sut ABENS (lf@d Ieba?{ famAEEY! AfnlodeLy!
(meth acry

(met h)acryl at'e, rlde ate, cetyl stearyl

thoe oy Eep Iﬁ%eethyit @Iﬂ%"eﬁ oo e BN TRKS

whi ch have two or nore polynerlzable doubl e bond in
rremgl (methlaernlnse cbutslitmeih) zerslagacisobutyl
di (nmeth)acryl ate, diethylene glycol di(nmeth)acrylate,

(mtthetdrylete gbyael (dhdtiDubrpbrtel ahd, thelikrehby! ene
gl ycol di(neth)acrylate, decaethyl ene glycol

is |t c I I '
pagheugh@fs;ﬁagt y;bu&@ene 3&@@? §a§1§>égtfxé}§oqﬁe&&br more

peptaeryihrito tra(neth)acrylate trimet hyl ol propane
mayy t’rﬂestq\@ QEF?/T%’(‘“@% Ypent adeca et hyl ene gl ycol

di (neth)acryl ate, and di et hyl ene I ycol ht hal at e
di ( iéramathe pkove descrption, rﬁneeu 1cos yitabde exampples
-Anong them styrene, nethyl (meth)acrylate, ethyl
thd pelymaerlyaeirg uptepyMbldtebbdAcing atwucthuteywhich is used
(rmeth)acrylate, isobutyl
in the present invention, include copolymers composed of
2-(2’-hydroxy-5-methacryloxyethyl phenyl)-2H-benzotriazole,
2-hydroxyethyl methacrylate and styrene; copolymers composed
of 2-(2’-hydroxy-5"-methylphenyl) benzotriazole, 2-hydroxypropyl
methacrylate and methyl methacrylate; and the like, but the
polymer having ultraviolet-absorbing structure is not
particularly limited to these examples. The content of |
ultraviolet-absorbing polymer contained in the protective layers
is preferably 20% by mass to 80% by mass.
Further, according to the present invention, the protective
layer may contain ultraviolet-absorbing inorganic fine particles.
The inorganic pigment is not particularly limited provided

that the pigment has an average particle diameter of 0.1yum or

less. Examples of such inorganic pigment include such metal
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(nmeth)acrylate, t-butyl (nmeth)acrylate and the |ike
are particularly suitably used. Further, conbination

wmtoosesser nore may be used accordingly. FromRGRIRb@&EES767
description speci fic suitable exanples of the polyner
iglng ul trayi ol et - absor bi ng structure gg#ch IS sed

oxides padomedahcomplak paHles Asiziae GHI6Hy §%8thb Red
of 2-(2'-hydroxy-5" nethacryl oxyet hyl phenyl)

aludiinbesibitaj abolomiudn lxddex yat bxlideaptédeomy | atideandon
styrene! copol yners conposed of 2

ox{(?e Y RSNy D xidRt Mrﬁ’ﬁﬁﬁlﬂkld@e@él@iﬁhﬁéﬁh&e bismuth
ydroxypropyl met acryl ate and net hyl et hacryl at e;

OXMF% kel dS8ael 1k e s B/ BRa Yl Wi oxidey ar 1y

I|mted to these exanpl es.. The content  of
mapgRRGsY Ot %m&%%ahgnmﬂwerm@ meny Aside ntherdum oxide,
protective layers is preferably 20% by mass to 80% by
hafabtsm éxrddjenplyledendimgxide ; hmpfesabe, hicleslt fearite, he
protective |layer may contain ultraviolet-absorbing

cob AR flﬁfQEtfe deﬁuﬁﬁrt‘itaﬁ!t&t?e ahldep b A Gi £ SR Lsd¢h NOL
particularly limted prOV|ded that the plgnent has an

articl i anet er
m AT GO R SR A heie A RarE5 sy adE shdn
net al corrpl ex oxides.as zinc oxide, indium oxide,
mefjal marRides gschitani nen aa ok deg éicom papkidee mekybdenum
oxi de, iron oxide, antinony oxide, barium oxide,

carkldy, tunpdtda, czbl'rl_ﬁ'mhet #nd tantalum carbide, and such metal
nitride as aluminum nitride, silicone nitride, boron nitride,
zirconium nitride, vanadium nitride, titanium nitride, niobium
nitride, and gallium nitride.

Among them, pigments having absorption end in the
wavelength region' of 400nm or less are particularly preferred.

These bigments are classified into two groups: (A)
pigments having absorption end in the UV-A region of the
spectrum, i.e., wavelength of 320nm to 400nm, (B) inorganic
pigments having absorption end in the shorter wavelength region
than the UV-A region. In the present invention, the inorganic
pigment (A) or inorganic pigment (B) can be used alone, but use of
the inorganic pigment (A) and inorganic pigment (B) in
combination makes the effect of the present invention more

remarkable. When the inorganic pigment (A) or inorganic
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oxi de, nickel oxide, magnesi um oxi de, chrom um oxi de,
manganese oxi de, tantalum oxi de, niobium oxide,

wa bosHewssvoxi de, haf ni um oxi de, nol ybdenum oxi deCT/IR2006/305767
ferrite, nickel ferrite, cobalt ferrite, barium

.titanﬁkg_and potassiumtitanate, such netal sulfides

pigimesdi|(Batissused alone stheselpiamesr nay Becoataingddp an
nmetal carbides as titanium carbide, silicon carbide,

in tewhyddiendniagarbd o eh e tprogs t €ivechiyirde Endthemntwhem the
carbi de, and such netal nitride as alum numnitride,

. i ) . | | | s

indredriP em il §) iR Fobebhlc PiaglemtoOE Dkl HE.
and liumnitride. Anmong them pignments having

cobinfBiorbrthes piemiagthaoar i ehoFaliah B hoonm or

| ess are particularly preferred. These pignents are

. interazed idited aiyeroon e prusdpstive(Jayesi gtrthe sameitige, but

absorption end in the UV-A region of the spectrum

thd iRorgaBiehangkh tofA)328dMHor g8 mighbdnt KB) gaaycbe
pi gnents havi ng absorption end in the shorter

sewﬂqug}ﬁ?ltggﬂhaqnt Pl%‘.ih@éerﬁﬁ!afafe(e%?%rr o,lrrtHé“grBE&:st?%

I nvent € I norgani c pi gnment i nor gani c
G N T L
conmbi nati on nmakes the effect of the present invention
in the antermedibte laywemndéhenimogganic pigment (B) may be

i norgani cpignment (B) is used alone, these pignents nmay
coRiged A HRE provtadtive layer, by which the effect of the
present invention can be achieved more remarkably.

Specific examples of the above-noted inorganic pigment (A)
include zinc sulfide, titanium oxide, indium oxide, cerium oxide,
tin oxide, molybdenum oxide, zinc oxide, and gallium nitride.

Further, spécific examples of the inorganic pigment (B)
include silica,b alumina, silica-alumina, antimony oxide,
magnesium oxide, zirconium oxide, barium oxide, ‘calcium oxide,
strontium oxide, silicone nitride, aluminum nitride, boron nitride,
and barium su'lfate. The content of ultraviolet-absorbing
inorganic fine particles contained in the protective layers is
preferably 5% by mass to 80% by mass.

Further, in the present invention, inorganic or organic

filler, lubricant, etc. which are used in this kind of recording

medium may be used in the protective layer.
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internedi ate | ayer or the protective |layer. Further,
when the inorganic pignment (A) and inorganic pignent
wo(B)e/9ssuased i n combi nation, these pignments mMRCTR2006/305767
contained in the internmediate |layer or the protective

| ayem,at the s i me, but. the inorganic, .pignment (A)
and 0t SARPET0 115 T4 YT Rl BleTRiaheReaty corrondias
in the jntermediate |ayer or the protective layer. In
me ¢y smcek bhe (e sendriganeindipn grasitbe, Ao mexa v le o prapiened
in the internediate layer and the inorganic pigment
re(B) fitmy, BET diing] sedtheticheapent @eithy ollag@ass,byr whi ch
the effect of the present invention can be achi eved

ley PEGIS | vie- d

TR ap Ty, hE AT Ha s b G PARE NS

hoxi de, i nﬁi um oxi de, téleri um qxi d’r§i ti Qq oxiﬁle, ) h

LR BTG HY ST RO T B PR agerde Furdigfal thase havingdhe
Further, specific exanples of the inorganic pignent

thidynesicpoelerding ta negeasityaganilid vaedlaloineaor iyt ifoony
oxi de, magnesi um oxi de, zirconi um oxi de, barium oxi de,

exaalgieyrbondidey. SSpebificunlPXsdpports MR hY i t¥8ckness
alum numnitride, boron nitride, and barium sul fate.

fro-EHeaIS: f%nfevwmwltor gf.eqjsﬁfd ﬁB%ﬁ%b% @gwl I;ﬂcﬁlcil neitggg,i ne
Dref orably 8% by mass (o 80% by mass. Fufther in the
Prg’feé@%f é%&?’é’nf‘? VHRoMyENiPE BFCBr gani c

Further, when an under layer is provided on these
supports, disposing the under layer via an adhesion layer
prevents occurrence of cracks and decreases occurrence of burrs.

The adhesion layer can be formed, for example, by the
similar coating method as that employed in the above-mentioned
‘respective layers. |

The relversible thermosensitive recording medium may.be
formed into various shapes depending on the application such as
card-like, sheet-like, label-like, or roll-like shapes.

The applications of the recording medium formed into a
card-like shape include prep‘aid card, point card and also credit
card. The recording medium formed into a sheet-like shape of
normal document size such as A4 size may be applied broadly into

temporary output applications such as normal document,

instructing letter for process management, circulation document,
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filler, lubricant, etc. which are used in this kind of
recordi ng nmedium may be used in the protective

wol my@0983i1e support of the reversibl e thernosemrsimiPe@6/305767
recordi ng nmedi um of the present invention may be, for

exanp}l e aper, resin fil PET fi] m .synthetic paper
anfhfRI e dhta Replicss B saEerinbPevttingre LS the
those capabl e of retaining the thernosensitive
wider pringgblepaea than tbe, carbdikaavzeny here amhi ckness
according to necessity can be used al one or by, for
prextamy-eraiongdhpparapasiikiiearbducedpports having any
t hi ckness from about a few mcroneters to about a few

m | | ippgt fﬁ&rd@ﬁﬁf’ﬁﬁggﬁﬁ ?@JH%HQn]ch({%dlégﬁgﬁbsﬁaggeg gﬁiay be

Furt her, when a ayer I's provi

S ts,,.disposing,the undesr |ayer, via an adhesion
apPL{FE Forr Bl Beetis Bacieeoplateatnd elggtirriconbate board
gccurrence of burrs. The adhesion | ayer can be forned,
by fhaingckmisiezatpd irte an inistrumeatti wgthret pothtasgt ésing

enpl oyed in the above-nentioned respective |ayers. The

partvelsich didplaymisstRaint éNes hﬁ}ob@immiﬁ'ﬁéﬁaﬁtﬁ%ed in

formed into various shapes depending on the

[ d: . . AN I - b i ke,
» QPP ST i Ll
A AT o S o RIS P

appropriate coloring sensitivity, color optical density and image
preservability and is practically usable by utilizing the reversible
thermosensitive recording medium of the present invention.
(Reversible Thermosensitive Recording Member)

According to the reversible thermosensitive recording
member of the preéent invention, the reversibly displayabie
thermosensitive layer and the information-memorizing part are
provided in one card (integrated), and a part of the memorized
information of the information-memorizing part is displayed on
the thermosensitive layer, thereby making it convenient for the
card owner to receive informﬁtion which can be achieved only by
viewing the card without use of any particular device. Fﬁrther,
in the case that the content of the information-memorizing part is
overwritten; the reversible thermosensitive recording medium

may be repeatably utilized by overwriting the display of the
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card. The recording mediumforned into a sheet-1ike
shape of normal docunent size such as A4 size nmay be

wOoepd/098sh7br oadl y i nto tenporary output appli c@ATORS006/305767
such as normal docunent, instructing letter for

[ OC nagenent., . ci rcul ai.i on docunent, and

reggﬁﬁlz)?ér{:cgrggqsagn%gbvoq EQLORYNEBATY al printi ngs,

owing to the wider printable area than the card-Ilike

si ze T¢emesmbpr ibaving thed nformppiommuemorizing pawt echd

The recording mediumfornmed into a roll-1ike shape may
thbeeappbibdd diapldybng pariaans, baeld shfieldaitoatie following

el ectronic white board by being integrated into an
twbNgtgdyrent with a printing-erasing part. Such display

instruments may be appropriately utilized in a clean

roon{@i néle dugtg nd _cont am nants %re not emtted. It

i s pogsi bl B4 FefopeiY hekt dBecord havi ng

. appropriate coloring sensitivity, color optical

inigema flp name manyd ngr parh iabitilizgd asdaisippadt ot the y
usable by utilizing the reversible thernosensitive

revexibik nhembisensitivienee qurdiagt medy &, #Rd thiReversi bl e
Ther nosensi ti ve Recordi ng Menber) According to the

thé AUBEEHh B 8vE N8y RRSE 'is&)io\égdr(%?%?l%i %?%gﬁppagﬁ‘egétl}g.he

present Invention, the“reversibl aya _
par 1By oA HAAA TR BRI SHE 184PA 161 HiSegeatcthp A A 6 QPant
of the nenorized information of the ’
suppeni hatfpom aaeyersible paermosedsipvayedooding medium,
and the support is adhered to the member having the
information-memorizing part.

In the cases of (I) and (2), the position of the disposed
information-ﬁemorizing part may be the opposite side of the
thermosensitive layer on the slupport of the reversible
thermosensiti've recording medium, between the support and the
thermosensitive layer, or on a part of the thermosensitive layer,
provided that the information-memorizing part and the
reversible displaying part are designed to perform their
functions.

The information-memorizing part is not particularly
limited. For example, it may be preferably formed of a magnetic

thermosensitive layer, magnetic stripe, IC memory, optical

memory, RF-ID tag card, hologram, and the like. In the sheet
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the thernosensitive |ayer, thereby making it

convenient for the card owner to receive infornmation
wonen@bpssein be achi eved only by view ng the carRCTWPROIBBD5767

use of any particular device. Further, in the case

that t 0 t of the inforpation-menorizing parct, is
i T vERCh e Fiapetclanie s Hothodenei i se-d.odbt dng

medi um ma)i{be repeatably utilized by overwiting the
megnepy AnGRE Hd) ¢sagratopeefirahiysengiloyed. r &optlenygay,

part. Th'e menber having the information-menorizing

theRF-Hhdakhe ¢emposed! &f dhsIC ahiph Pdrdn BRteABa
classified into the following two types. (I) A part of

, . i nformati on-nenorizing part is
cop TSR e 0 ol

a support of the reversible
t herpapsensi tive recordi ng nedi and th
t herﬂg§elﬁ§‘igﬂe\;éc Itgﬁépqs@n&?%‘ﬁﬁlsj@d’ed’nmtﬂe&dﬁﬁqu by
directly. (2) A thernosensitive layer is disposed
apptyparsnetoatanganatipperlt cant Aioing xonsieartsobhk iron oxide,
t hernosensitive recording nmedium and the support is

bagdharRerite éte aRdbhahylleNididde@sins, urethane resins,
i nformati on-nmenorizing part. In the cases of (I) and

ny}d veblifs 882, 8hal sBbpbh€ ot BPR3r drposition: pRatierine
ayer on the support of .the

et YL 850 RErTRSSRRe (1156 T REBPHrgh AP AP SV fdarer
the support and the -
may be provided on the face of the support opposite to the
thermosensitive lay-er, between the support and the
thermosensitive layer, or on a part of the thermosensitive layer.
Furthér, the reversible thermosensitive material for displaying
may be employed for the memorizing part in a form of barcode,
two dimensional codes and the like. Among them, magnetic
recording and IC are more preferable.

As for the hologram, the rewritable type is preferred, for
example, the rewritable hologram in which coherent light is
written on a liquid crystal film of azobenzene polymer is
exemplified.

The member having the information recording part
typically includes a card, disc, disc cartridge, and tape cassette.

Specifically, examples of the member include a thick card such as

IC card and optical card; disc cartridge containing an
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t hernosensitive layer, or on a part of the
t hernosensitive | ayer, provided that the

WO 10@0988ae7 on- menori zi ng part and the reversi blECT/JIP2006/305767
di spl aying part are designed to performtheir

. functjons. The information-nmenprizing part i.$ not

In F‘i‘?E‘lﬁ’l"éf?‘?’rﬂi%hqﬁe‘éﬂscﬁﬂcqéﬁégﬁP§,1bl1'et dingy opdica
preferably fornmed of a magnetic thernosensitive |ayer,

magugtdtidiss (M P ad CDW¥RoRA Mo disc ah which dis®Reattritlgg is
card, hologram and the like. In the sheetnedi um of

noYhitelizele eSgZ€D RWABRIr w8 thhe dRcdseeR @s CMB R;C
menory and RF-1D tag are preferably enpl oyed. By the

1: F- t LS:.CO of .an_LC chi n
optfbh ihBSriari Sy b3l b I TRRHnow i phiagitfnBRing
t her.nosensi tive yer_may he forned by applying a
reGoy: lplggmr?éteéﬁla{é éﬁtvggﬁﬂﬁé Heevesr A i ron oxi de,

bariumferrite etc. and vinylchloride resins, urethane
r esi Furthet,othe esémbeat bayong boshpparts of by vapor
depositi-on, spattering etc. without use of resins. The

infERaNetion - i ah BPSARS 4 hY & hA¥EIbIEi AR RY el rBuidieto
face of the support opposite to the'thérnbsensitive

o) BorERE A IR PR L PRSI AEE con
Further, the reversible thernosensitive material for
reGAI¥ B IAfPRM atAg p lgnby jew 1ng: theyeard msitibauiga prsq of n
a form of barcode, .
particular device through a display of the part of the information
memorized in the information recording part on the
thermosensitive layer, more convenient than the card not
corresponding to the réversible thermosensitive recording
medium.

The informaﬁon-memorizing part may be properly selected
depending on' the application without particular limitations
provided that the necessary information may be recorded.
Examples include a magnetic recording, contact type IC,
non-contact type IC and optical memory.

The magnetic thermoéensitive layer may be formed by
applying a coating material containing metallic compounds such
as conventional iron oxide, barium ferrite etc. and vinylchloride

resins, urethane resins, nylon resins etc. on a support, otherwise

by vapor deposition, spattering etc. using the metallic compounds
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two di mensi onal codes and the |ike. Anong them
magnetic recording and I1C are nore preferable. As for

wa twehesisogr am the rewitable type is preferreRCT/§RI006/305767

exanpl e, the rewitable hologramin which coherent
light is witten on_a liquid crystal filmof
withatenserd yreipser Furdendibief t%@rmvﬁ@nﬁmérlamri ¢igthe
the information recording part typically includes a
reveaikibledtbermdisea stErverictgedingdnedpenc fosdidelaying may
Specifically, exanples of the nenber include a thick

be %ﬁiglqw#f&s th& rﬁamﬂoﬁ%g@tgrﬁg]bggbgm deHareanb! ke

contai'ni ng ani nformation-Téw it I'sc such as
. flexible disc, opfigcal.agnetic disc (MD) and DVD- RAM
d”’d?gﬁquf']‘elv\mi‘ﬁs ainéi:tﬁ%\rlflf?'dge is not utilized, e.g.
CD-RW overwite type disc such as CD R, opt.i cal .
i nf Yeueisoecificallyi, igeneaianvible thprmosenksiiyemgcording
recording material (CD-RW; and video cassette.

meliabhef thiehpréssiieinewiion Betyhbpaippragriately employed
i nformati on-nenori zing and reversi bl e displ ayi ng

forSy 'i'{apé'{'ﬁ%lé Qéltel}‘fxup&lﬁsql'tf%r‘}e@érﬁﬁ VEMANGvekSible
exanpl e,

a card owner can receive infornmafion on{y by
viewi ng the card w t hout use of eﬁ_arti cul.ar device

thenmasRR LI SEPAFIRE PHRmbST, 1BA G RTPRE ST NG pBRaTatuS

menori zed in the information recording part on the
and horages @roicessymg ayethodvwor Enddwevpnesent thwention,car d
“surl'?';ce of the reversible thermosensitive recording medium”
indicates a surface of the thermosensitive layer side which is not
limited to the protective layer, but also include all of or part of
the surface which comes in contact with the thermal head during
printing and erasing such as the surface of the printing layer or
OP layer.
(Reversible Thermosensitive Recording Label)

The reversible thermosensitive recording label contains
one of an adhesive layer and tacky layer on an exposed surface of
the reversible thermosensitive recording medium opposite to the
exposed surface on which an Vimage is formed (in the case that the
thermosensitive layer exists on the support, an exposed surface of
the support opposite to the surface on which the thermosensitive

layer is formed), and other layers properly selected depending on

the necessity. Further, in the case that the support of the
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corresponding to the reversible thernosensitive
recordi ng nedium The information-nenorizing part may
whzopneser | y sel ect ed dependi ng on the appl i cardmIP2006/305767
wi t hout particular limtations provided that the
necessary information may be recorded.  Exanpl es
rewaxénlmhaet%emgﬁensctwemrrdgngd@ﬁda@m iy pt hle@t fusion,
non-contact type 1 C and optical nmenory. The nagnetic
thd hdhessendayever! aydky hayebenfarsnadaby odthleysuppart
coating material containing metallic compounds such as

op (%l‘fﬁ%' aak ulr FO% 8% Qﬁ’lcﬂ%ﬂeuméﬁhbbéﬁsﬁtﬁe 1894r is

I nyl chl oride resins, urethane resins, nylon réesins
etc othermnse by vapor deposition,
ﬁ”@%%#ﬂ%?Yﬁﬁ’ B§%£%§1ng the metallic conpoundsmﬁthout
use of resins. Further, the thernosensitive |ayer

t he Thoehsins, carHagnpatios Sige arrertéhmlnberﬁd'ihmﬁﬂélreswe

di spl ayi ng may be enpl oyed for the nmenorizing part in
layrf & baciky layeodeaytv® pdopenb) sobdctedddéspendiipon the.
More specifically, the reversible thernosensitive

ap ﬁEQEﬂ)‘IPQH gw:?pﬁye% ﬁﬁ%ﬁhdr{b\fenﬁ‘g@nsﬁ@ﬂe BRay be

ppropriate e reversi
sensiti ording. | ab reversi ble
sheqhelikssah il ik ol GpRberimtaon Thud BF Sinel ayer or
appar at us and i mage- processi ng net hod. In the present
lammatad bayersanddbecsizehmayeberlargee orhemadlamthande
recordi ng medi unt

thermosensitive layer.

The material of the adhesive layer or tacky layer may be
properly selected depending on the application without particular
limitations. Examples of the material include urea resins,
melamine resins, phenolic resins, epoxy resins, polyvinyl acetate
resins, vinyl acetafe-acrylic copolymers, ethylene-vinyl acetate
copolymers, aﬁrylic resins, polyvinyl ether resins, vinyl
chloride-vinyl acetate copolymers, polystyrene resins, polyester
resins, polyuretha.ne resins, polyamide resins, chlorinated
polyolefin resins, polyvinyl butyral resins, acrylic ester
copolymers, methacrylic estér copolymers, natural rubber,
cyanoacrylate resins, silicone resins. These may be used alone
or in combination. Further the material may be of hot-melt type,
and may be used either with a disposable release baper or

without a disposable release paper.
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indicates a surface of the thernosensitive |ayer side
which is not limted to the protective |ayer, but also
woizxed/osd®7al | of or part of the surface which ®emE®26(0/305767
contact with the thermal head during printing and
er asi h as,the surface.of the pri.nti.ng layer or
o | A Pevesile tBeEmastni Busoresrdingdatial 4§ memmajly
Tﬂe reversi bl e thernosensitive recording | abel
utgdaediinsa seafguratiganegnirated b aapubstisty sheetr suph as
an exposed surface of the reversible thernosensitive
a czobyr th mchivhdt henreppesilile the riohesexpiases revs f digsy dibel
which an inmage is forned (in the case that the

mAiP Y PSARShEed D1l ?H@rexﬁ)ﬂrec'to%‘ £ Bt RY %Qﬂfsttrﬁ%' shefe

exposed surface of the support opposite to the sur
anF w%Lﬁh thﬁ hetgnsensitive | ayer is forned), and

ot e &y 0@?85 f¥y sel ected depending on the

necessity. Further, in the case that the support of

t her dhershape. errfigyzation, sigerandthengkewdithe substrate

heat fusion, the adhesive |ayer or tacky |layer on a
sheat fmagp lof prhpeslyppeldctofdndepded iy biet sl apddecation

whi ch the thernosensitive |ayer is formed may be

wiHbhit §fhrtih a3 ARGt aERIH O UTE{(;)i %ga}l/%(? ixﬁg qg@g pifEe -lli]¥e§ or

of theé adhesive |ayer or tac . proper

select ed dependi ng.on the plication wthout .
thE Tk the FORTIR UL iGREmay S O siBale aber Sfaminaied
filmlike; the configuration may be of single. |ayer or
layers; and the size may be properly selected depending on the

18"

size of the reversible thermosensitive recording medium. For
example, the substrate may be a sheet 61‘ laminated body formed
of chlorine-containing polymers, polygster resins, biodegradable
plastic resins and the like.

The chloriné'containing polymer may be properly selected
depending on‘the application without particular limitations.
Examples of the polymer include polyvinyl chloride, v'inyl
chloride-vinyl acetate copolymers,
vinylchloride-vinylacetate-vinylalcohol copolymers,
'vinylchloride-vinylacetate-ﬁaleicacid copolymers,
vinylchloride-acrylate copolymers, polyvinylidenechloride,
vinylidenechloride-vinylchloride copolymers, and
Vinylideﬁechloride'acrylonitrile copolymers.

Examples of the polyester resins include polyethylene
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| am nated | ayers; and the size may be | arger or

smal l er than the thernosensitive |layer. The materi al
wmboobhessemhesi ve | ayer or tacky |ayer may be proparbes/305767

sel ect ed depending on the application w thout

particular |imtations. Exanples of the materja
tenepdithadate éREr’B)sipfslybn@b'&ﬁﬂﬁé.ereshﬁbalaﬂ?e”ﬁ%ﬁi’f ' resins,

epoxy resins, polyvinyl acetate resins, vinyl
altecanaivelgceondensopelsyors of aelidyingredvemtd sachtad e
copol yners, acrylic resins, polyvinyl ether resins,

teréiphthalil Qbidleidopth AFEhal €, £ARCA TR inRRbUR YELBEch

résins, polyester resins, polyurethane resins,
P m de.resjns, .chlorinated, polyglefin AN
as BEhYERG EIbcY rielBeRnn e dumashRoed B "BETT Y Repde
met hacrylic ester copol rs, natural rubber,
naghybagtmaa CdeimicalsCpideone resins. These may be
used al one or in conbination. Further the material may

be dixhspiplesldf tly@diodegradybhe plaerdcaiesins inclhda
di sposabl e rel ease paper or w thout a disposable

naf S e PBLAREE resife [BHTRIAIE HOIFLORERTIA, Yonfctior &1 10

ormal Ty utilize
| am nated tp a substrat h h . hn .
denabun zefery Boarditgo RRE ARet Bhe M1 ke A RCn ot dhi ol dpigel
may be | am nated on the entire or part of_ the

predivet resimssirdudiog ketahe driogabatysin Ackl aagdl  The
shape, configuration, size and the like of the

betdtbsidrak§valeric acid.

Further, the substrate may be synthetic resin sheet or
paper formed of polyacetate resins, polystyrene (PS) resins, epoxy
resins, polyvinylchloride (PVC) resins, polycarbonate (PC) resins,
polyamide resins, acryl resins, silicone resins and the like.
These materials méy be properly combined or laminated.

As for fhe laminated body, the body containing a core sheet
formed of laminated two sheets of white polyvinyl chloride resin
of 250pm thickness and two laminated over sheet of transparent
polyvinyl chloride resin of 100pm thickness on both surfaces of
the core sheet may be exempiiﬁed. Also the laminate body
containing a core sheet formed of laminated two sheets of white
PETG of 250um thickness and two laminated over sheet of
transparent PETG of 100pm thickness on both surfaces of the

core sheet may be exemplified.
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sheet may be properly sel ected depending on the
application wthout particular Iimtations. The shape

worawe/esswl at e-1i ke or the like; the confi guratR@IIRIANG/305767
be of single | ayer or lamnated layers; and the size

rI sel ec dependi ng o e of the
revePdidy gt ﬁ@%ﬁﬁ%#@&b@%@ ?MPﬁg“FAe&?E pyeT exist
exanpl e, the substrate nay be a sheet or |am nated
in lbbayrer@rrﬁeblleoth@tmoseneltwatr&lcnrdgng)dhbﬁb,rtshe pevyesibde
.resins, biodegradable plastic resins and the |Iike. The

fhéhhh@ééﬁ@rt@@@tr@icﬁi'&ﬂl?(?bbiéf?hl&@)bebﬁfﬂi’k@@%ﬂ ¥nSeheiGkesk a
dependi ng on the application wthout particular

Pa*'h o?a?* ﬁﬁi?%ﬁﬁ“%{ cordh el ARl SR gt ™

Ichlorlde Vi cetat V|nyIaIcohoI copol yners
ma\ﬁ 1e St B edet wﬂﬂ g‘c@?%\tt eRmaseaf Py e s Heps ually
vinyl chl oride-acryl ate copol yners,
diffisalvitoyhe aéfizeld, dhiedeby a part of the information
vi nyl i denechl ori de-vi nyl chl ori de copol yners, and

m e\ Silze dERE &k £h & (- ﬁe&yb@rulbf)léﬁe&opol yners. Exanpl es
of the polyester resins include

pol PET but n

terﬁ?hal g?gﬁdlg%é}%ﬁ %rl%lz} Y%/er ggg%no%n%g%llegﬁy |b§ iola

acid Jngredl c as terep thalic acid,
alterpgpiveate @ A sgickonsIlG paFdanchop ticalreand,

et hyl ene gl ycol, cyclohexanedlnethanol (e.g. PETG
flexrideedisc, disc cartrldge containing rewritable disc such as

optical magnetic recording disc (MD) and DVD-RAM, disc without
disc cartridge such as CD-RW, write-once disc such as CD-R,
optical information recording medium (CD-RW) based on
phase-change recording material and display label on video
cassette.

FIG. | 2 exemplifies the reversible thermosensitive
recording label 10 of the present invention affixed to MD disc
cartridge 70. In this case, such application is allowable that the

displayed content is automatically altered depending on the

"alternation of the memorized content in the MD. Further, in the

case of a disc without disc cartridge such as CD-RW, the
reversible thermosensitive recording label of the present
invention may be directly affixed to the disc.

FIG. 3 exemplifies the reversible thermosensitive
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name by Eastrman Chem cal Co.). Exanples of the
bi odegradabl e plastic resins include natural polyner

WO B®6/msseont ai ni ng pol ylactic acid, starch, daerGv/ImRIEGSIS767

pol yvi nyl al cohol and the Iike, and m crobiol ogi ca
product_resins including beta-hydroxybutyric acid and
redumddngykahelylQlodtihe presentrimyemrtion Afixedor Gl RWy71.
be synthetic resin sheet or paper fornmed of
Inphliy2@skatherasidisibRotNeimoenas{tidp reeordsngdpbey is
resins, polyvinylchloride (PVC resins, polycarbonate

affik&d Jxﬁaivoﬂtep&{;gfghggﬁhsﬁimcm ?ﬂl P183k 5% CB- RV ORRen

resins and the ese material's nmay be properly

conbi or |am:.nated.. As for the . |amn ed body, the
2 BRRlyO L bhe AR ARH 208 GPE SRR Pt S0 AR ARCER ¢ wo

sheets of white polyvinyl chloride resin of 250nm

rewhitékneasdahgplawedani nat ed over sheet of transparent
pol yvi nyl chloride resin of | OOrm thickness on both

sur f RE@S 40§hoWe LR SNPEé wikyrdehexelrsibled. Al so
the |l am nate body containing a core sheet forned of

th{%\ ﬁgiog%gﬁi{/m&gf'ﬁiﬁ% ?Egﬁg iltOeof Etﬁg éﬂfe S%mmﬂ‘;ﬁgﬂ@gﬁés

l'am nat'ed OVE et o spar ent
AT EC ond PO EANEHCAL I ook LB cPeadREt: 4BP RegEiomain
tacky layer exist in the reversible thernosensitive
alloscaklei that theldisphay newartomatically altered depending on
the change of the memories in the video cassette.
(Image-Processing Method and Image-Processing Apparatus)

The image-processing apparatus of the present inventjon
contains at least one of image-forming unit and image-erasing
unit and the other unit properly selected depending on the
necessity such as éonveying unit, control unit and the like.

The iﬁage-processing method of the present invention
perforn&s at least one of forming ilmages and erasing images by
heating the reversible thermosensitive recording medium and
contains the other operations properly selected depending on the
necessity such as conveying,‘ controlling and the like.

The image-processing method of the present invention may
be properly carried out by means of the image-processing

apparatus of the present invention. And at least one of the

image forming and erasing through heating of the reversible
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t hernosensitive recording | abel may be affixed on an
entire or a part of a thick substrate such as

w@zloy09s3y1 chl ori de card with magnetic stri pes ROI/SD@B05767
the thernosensitive layer is usually difficult to be
affixed, thereby a part of the information nmenorized

thermaagnsitive pegonding ape dim. mpyebe opgrtgGpat by at least
t hernosensitive recording | abel may be an alternative

oné @fahehimh geafat msitch aasl 110 ager drasichgophitsahndaother
flexible disc, disc cartridge containing rewitable

| i ge containing rowfable
P SRR AP O S E it PREOR bed B S e

W itesonce disc.suc s CD- optical. information

‘Image; %l%c}?mﬁ %&B%ﬁgﬁé&asg‘ﬂ Eﬁ%’ste change
recording material and display |abel on video
cassEhe dmagefopmingnwniti isshe nniteemdilgheimages are
t hernosensitive recording | abel 10 of the present

foriny @ rthironghf he xechg ohdRediescilsler thiéKlgesdsitive trivicérding
case, such application is allowable that the displ ayed

megaqﬂtn?.nt The 8 %%f&ﬁlﬁlgyuﬁké & e d5PENG @%eieﬂwéﬂﬁges are

ternation of 'the nmenori zed content int

o G e B AR5 00 S T i SR B

recordi ng | abel of the present invention nay be
mediipset |y affixed to the disc.

The image-forming unit may be properly selected
depending on the application from a thermal head, laser
irradiation apparatus and the like. These may be used alone or
in combination.

The image-erasing unit may be properly selected
depending on the épplication from a hot stamp, ceramic heater,
heat roller, héat block, hot blow, thermal head, laser irradiation
apparatus and the like. Among t'hem, the ceramic heater 1s
preferred. By means of the ceramic heater, the apparatus may
be miniaturized, the erasing condition may be stabilized and
images with high contrast m'ay be obtained. The operating
temperature of the ceramic heater may be properly selected
depending on the application, preferably 110 °C or more, more
preferably 112 °C or more, most preferably 115 °C 'or more, for

example.
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FIG 3 exenplifies the reversible
t hernosensitiverecordi ng | abel 10 of the present
wOo rmwenssson affixed to CD-RW71. In this case, RERIP2006/305767
reversi bl e thernosensitive recording |abel is affixed
on a wite-once disc such as CD Rin place of CD RW
t henThe ppRavitushmase berinpeg mansruelizeh bynmeancpf khe
may be rewritten and displayed. FIG 4 shows an
thexaaahhe ad)dneadetibay eheidleet tibgiowe £edint uvep tieaomdiynbe
| abel 10 of the present invention is affixed to a

sa%’ﬁ?eﬁx fhe e‘i](;avteet; %gﬂg{lgﬁ#&? E@%‘%&)lﬁb’@@.lﬂpﬁl E&ﬁ&%%ﬂg@

owabl e t I's automatically altere
dependj,ng on.the change. of the nenories, in the vide
PugtRet: 1Y nerfarBaplEcat uRAgo MO Bl d erasine may be

| mage- Processi ng Apparatus) The image-processing
comppredtingogine hgepn@eheadm'/bﬁrﬁabm therappasatis maghe

one of image-form ng unit and inmage-erasing unit and
mihfeuslibed furthepr OWhey paladiag aedaadisiggaret he

necessity such as conveying unit, control unit and the

pet &%e&%t?}@@?@'twe‘}ﬁ?éfh@Ed%te'%@q?&i%ééﬁﬁré?fr_%%?&ed afger '

I'nvention rforns at |east’ one o rmng I nages an
the reyersible

B er asi.ng inages Q¥:heatin ha t
orgmer ABASRS BFY OTCECTTANGHh HEAFBAF R M CY SR i type
ot her operations properly sel ected depending on the
majebepiavidedcin ashichnths indivisbralrohpgagsanhseideat i ke.
The i mage-processing nethod of the present invention

vaffble energy level and new images are recorded. In the .
overwrite type, the total period for recording and erasing is
relatively short, resulting in the speed-up of the recording.

In the case that the reversible thermosensitive recording
member (card) with the thermosensitive layer and information
memorizing part is utilized, the reading unit and rewriting unit
for the memories in the information memorizing part are also
included in the apparatus.

The conveying unit may be properly selected depending on
the application, provided that the unit performs conveying of the
reversible thermosensitive recording media successively; a
conveying belt, conveying roller, and combination of conveying
belt and conveying roller may be exemplified.

The control unit may be properly selected depending on the

application, provided that the unit can control the respective
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be properly carried out by neans of the _ _

I mage- processi ng apparatus of the present invention.
WwOoAneh/@8507east one of the imge form ng and er @ETIG2006/305767

t hrough heating of the reversibl ethernosensitive

[ hng_ nedium may be carried ou ,,at | east one of
St?ﬁ%%iru%%lg%fs&qr]f‘ieﬁ’é’ezﬁxSo%ﬁéqreraa%‘?ﬁ&e&m‘?s and ot her

opergtions may be carried out by neans of other units.

- | naﬁ@ll%r%%gsmﬁct ofihbel imagge Hretesgingimethod of the

i mge-formng unit is the unit in which imges are
présentdnvhnoigh theat ghotHd émagee 864 ssihlges ppaeasius b¥ehe

recordi ng medium The image-erasing unit is the unit

préBe MDA hIRAL i Beeé)tﬁﬁ%‘iinteﬁrvg rgfﬁegfl%ridq?ﬁgs. 5A

reversi bl e thernosensitive recordi ng nedi u

[ e-farm.ng unit may be properly sel ected end| ng
ang B ERE AT rorSniiE RATAtinchowPade F1C. BA

irradiation apparatus and the |ike. These may be used
contyims theymad A h 3 an.a Thatinmyariéy asramichidatenydhe

properly sel ected depending on the application froma

magretitdrgnd Ger aridccdiedd Eing Felbrs @1l e10 ahepu7bl ock,
hot bl ow, thermal head, |aser irradiation apparatus

1S ADSIFHET08 400 08 AT D rasasue
the R R PidT Yo OB g Al 11 the SRaghletic t RS MY seRBitive Jayer
of the reversible thermosensitive recording medium is.initially
read by the magnetic head. 'i‘hen, heating by means of the
ceramic heater erases the images recorded in the thermosensitive
layer. Further, the new information processed based on the
information read by the magnetic head is recorded in the
reversible thermosénsitive layer with the thermal head.
Thereafter, the information in the magnetic thermosensitive
layer is replaced by new information.

In the image-processing apparatus shown in FIG. 5A, the
reversible thermosensitive recording medium 5 in~ which the
magnetic thermosensitive layer is provided on the opposite side of
the thermosensitive layer, is conveyed along the conveying root
(shown by back-forth arrows) or conveyed in the reverse direction

along the conveying root. The reversible thermosensitive

recording medium 5 is subjected to magnetic recording or erasing
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i mages wWith high contrast may be obtained. The
operating tenperature of the ceram c heater may be

wpropessy? sel ect ed dependi ng on the applicati arGT/JP2006/305767

preferably 110 C or nore, nore preferably 112 C or

~ nore, nost preferably 115 C or nore, for exanple.The

in he snagneticalhermasepsifiive dagpr bedwse mihe magnepic head
thermal head, in addition, the electric power

34 ecank uhptdomveyinghmliew 8d , andl shbjeeredr teappéyt tegatment
repl aced by a handy type. Further, the performance of

for! é%nfgoﬁﬁhggsm AvItRY (Brhmifc RRIRENSS AR e

t hermal” head, thereby the apparatus may be

cof LIS A9 AR nal oS LA B AR EAGhOR

recorded after forner inmages_are once erased;.
thenmal deeid 5Pyand conseningeralior 4fnyhssepftar diseharged
whi ch the individual image is erased at variable
oueonénthy dpparatus NnAW exphascdr earldep, tlee celraniieecheater
overwite type, the total period for recording and

i Y, ° t S ' ' d ‘

38 35 elOrABly S B LY L ol o R Dy pEeco

t her npsensj tive regordi ngnenber (capd), wWwth the . .
morR A MO SBAEH PrYE )&t Ml IR RSN P i Wpiitine

is utilized, the reading unit and rewiting unit for
of tlhe megpetiesr¢gpndingi magr hatmegtormesy befons prmdter she

al so included in the apparatus. .
image erasing by means of the ceramic heater. In addition, the

recording medium is conveyed reversibly after passing between
the ceramic.heater 38 and conveying roller 40 or after passing
between the thermal head 53 and conveying roller 47, if
necessary. The duplicated heat treatment by means of ceramic
heater 38 and the duplicated printing by means of thermal head
53 may be apblied in some instances.

In the image-processing apparatus shown in FIG. 5B, the
reversible thermosensitive recording medium 5, inserted from the
entrance 30, progresses along the conveying root 50 shown by
alternate long and short dash lines or alternatively progresses
reversibly along the conveying root 50 in the apparatus. The
reversible thermosensitive recording medium 5, inserted from the
entrance 30, is conveyed in the apparatus by meanls of the

conveying roller 31 and the guide roller 32. When it reaches the
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The conveying unit may be properly sel ected dependi ng
on the application, provided that the unit perforns

wazngessoy of the reversi ble thernosensitive rBCOIRDEWR0ST67

medi a successively; a conveying belt, conveying

roll er, and conbination of conveying belt and . .
predatesying & BPeHionmn heSaamAyinigeootThE, thexbitengetis

may be properly sel ected dependi ng on the application,
detprictwd dgdmdmis bligeusbt IAandordntabol tuve t 3k dhiei megtregtic

such as sequencer, conputer, and the like. Here, one

thAIRE5En Gltidd 8l ERIE RNHEEE B HBER@Y OfeddialinpesENt
oh

I nvention throu t he I"mage- processi ng appar at us of

the present invention will b xpl gi ned th refer e
eras gl bt asn 1y B Emae inagh o Sed-ding s FHRE Y,
shown in FIG_ 5A contains thermal head 53 as a heating
themithe resezsilklentgmnosensitaypaeicer dtag madbp@ passes
conveying rollers 31, 40 and 47. As shown in FIG 5A
betwedhithel gagk poHeesit agdpharcanyeyihgerdlidoBMeandn
menori zed in the magnetic thernosensitive |ayer of the

Y e R [ . '
sub Sy D AARE IR RRP Ao EP Y HHAIRE] i Sying xqller
nmea of the .ceram c heater erases the inmages recorded
40 Bhe ot bEn LR Frbreapir Vertr e He gy 5 19 then
i nformati on processed based on the information read by
subjesteddncheat hreatment dosrat@sing imhege e betwiaginethe
t hernosensitive layer with the thermal head.
ceramic heater 38 which recognizes its existence by means of

sensor 43 through the ceramic heater control unit 38c and platen
roller 44, coﬁveyed along the conveying root 50 by means of
conveying rollers 45, 46 and 47, subjected to image forming
between thermal head 53 which recognizes its existence at a
predetermined posbition by means of sensor 51 through the
thermal head' control unit 53¢ and platen roller 52 and discharged
out of the apparatus from conveying root 56a through exit 61 by
means of conveying roller 59 and guide roller 60. By the way,
the temperature of ceramic heater 38 may be properly set
depending on the applicatiofl as explained earlier; the ceramic
heater 38 is preferably set at 110 °C or more, more preferably
112 °C or more and most preferably 115 °C or more.

If desired, the reversible thermosensitive récording

medium 5 may be directed to conveying root 56b by switching the
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Thereafter, the information in the magnetic
thernosensitive layer is replaced by new i nformation.

WO 20bhesomage- processi ng apparat us shown i n FlIEET/ER006/305767
the reversible thernosensitive recording medium5 in
whi ch the magnetic thernosensitive |ayer is provided

conyeYing sppbshaagingeunit $he fonametharsheatdreatment; s
conveyed al ong the conveying root (shown by back-forth

betwéensthexrimabheayes3iand platen aodkerdb2 dnyt nenms ofg t he
conveying root. The reversible thernosensitive

cod $&P Bewsﬂi‘ﬁghél gﬁo%‘?jr%%?gibtlg BRYAL A &ib A Hidid

or ‘erasingint magnet 1 c thernosénsitive |ayer

be n the neti c head 34 and conveyi. roller
swaeH B3 Whor BANAT 65 Do BAL ST BaLiale TOISiAl ng

I mages between the ceram c heater 38 and the conveying
thewhpeenaitiveme¢conding medinmr 8. f orthen hbevkasiershlele

thermal head 53 and conveying roller 47, thereafter

theéihmobangidveHecotdine nepdnimt Sids cdmvyldathesughr | i er,
the ceram c heater 38 is preferably set at 110 C or

: f . r . :
colfPfn 6. 08 UM Kxdieh BT iR MO bt 4 which
netic recordin be rformed before or after .
arq BE TR BB TG Y hAELRg THe CHEY S 4O hiebR BRI pumit
addition, the recording nediumis conveyed reversi blg/
55hfand diaskangedoutcehthtappamatius freae @onygyang root 56a

conveying roller 40 or after passing between the
thideFielxib&ddbH3mand scohveyvegin®rbHer4HY anfd guide roller

60. Further, such branched conveying root and conveying root
changing unit may be placed on both sides of the ceramic heater
38. In this case, sensor 43a is preferably placed between platen
roller 44 and conveying roller 45.
Example

Hereiﬁ below, with referring to Examples and Comparative
Exémples, the invention is explained in detail and the following
Examples and Comparavtive Examples should not be construed as
limiting the scope. of this invention. All parts and percentages
(%) are expressed by mass uAnless indicated otherwise.
(Example 1)
-A Synthetic Example of Color Developer Expressed by Following

Structural Formula-
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' obt@dﬂg

necessary. The duplicated heat treatnent by neans of
ceram c heater 38 and the duplicated printing by neans

w®boobhessoml head 53 rmay be applied in some i NSPENLR2806/305767

In the inmage-processi ng apparatus shown in FIG 5B,
the reversible thernosensitive recordi ng nedi um 5,
i nsert ed om the entrance 30, progresses along the
conVisyi od —%s@b&hz% alternate | ong and short
dash |ine ow1alnernat|vely progresses reversibly
al ong the conveying root 50 in the apparatus. The

revariskpl QOb'E&L@F?@ﬁiédé’%ﬂcPQ%rﬁg”&f BQidi®rie acid were

inserted fromthe entrance 30, is conveyed in the

tus b f.th 3 d, t
ad i de™boFpBHigD CORCRIIG AL FoLE N PAREY b ARIREME Was
position on the conveying root 50, its existence is
furghesaadde bpndeheated toereuxForahdams: r olharialvgng and

the magnetic thernosensitive layer is subjected to
thioaghethtorideordkig distdledi agr et wadert hedregdepiressure
head 34 .and the platen roller 35, then the reversible

1 her mseaensi.ti ec i et t g
“Sl‘n%edﬁ“ﬁ’r%P?Q%é?%nd%‘ﬂ%ﬁ%a%%@gmro| FPSSHERL L the
subs tly. between the UId roll a
g shiorce FomAEnf AT stbimed waFhate anttigasion.
recording medium5 is then subjected to heat treatnent
Anfaqueeasisedutivayert®atinedn3the of staddiuen rziderwas welted
recogni zes its existence by nmeans of sensor 43 through
wab hgr £ alliyC alddaidehot ot rediceed 1 Bémpuratpirat e 10°C and

further stirred for 2 hours. The obtained reaction solution was
extracted with toluene and washed and after it was dried with
magnesium sulfate and transferred to the reaction solution, it
was then heated at 80°C of inner temperature. After nitrogen
generation was conipleted and generation of isocyanate compound
was confirmed, 3.5g of p-aminophenol was added to the reaction
solution, heat stirred for 1 hour, returned to a room temperature,
precipitates were separated by filteration and it was washed with
acetone. After drying, a compound was obtained by performing
recrystalization using tetréhydrofran. The yield point was
15.2g and the yield constant was 89%.

(Example 2)

-A Synthetic Example of Color Developer Expresse(i by Following

Structural Formula-
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roller 44, conveyed al ong the conveying root 50 by
nmeans of conveying rollers 45, 46 and 47, subjected to

WO magessar m ng bet ween thermal head 53 whi ch rECRIRIDEGEDS767

its existence at a predeterm ned position by neans of
sensor 51 thro%gh the thermal head control unit 53c

and pl at rol I%r 52 and di scharged out of the

appdi@f@r—orﬁ ©yingChoot 56a through exit 61 by
means of —tonueyi roller 59 and guide roller 60. By
the way, the tenperature of ceram c heater 38 may be

Propefsy, SRjoAEPTIt e tdE] APRIY At b@ﬁté@o@ﬂt&)é%it Besdd

earlier, the ceram c heater 38 is preferably se

110 or nore, nore preferably 112 or re_and St
we gt dISh 1o AP nhETRtaine gl B DfetBra o HfoR 1de
t hernosensitive recording nedium5 may be directed to
wagdmréhenqdded a%bhbytgdﬁmcmﬂgmﬂ@é&imemsﬂg Fhetsolvent
changi ng unit 55a for another heat treatnent between

andhdiioall kéddrhdle anskeptddteledohvaly dadey reduwsedfpressure -
conveying belt 58 which noves reversibly by the action

usi?lfe%leé.rlm bvaorator’a YHORI, ORET 2EEHAY R: %S%Hcﬁe&;g(% hehe

S|ble_thernDsens|t|v¢ recordlng mediums. T

L R

and conveying belt 48 which are being connected by -
Anchangong slutouniaie nphidoil . ¢ afgiadiwmiazigghwasdmelted

di scharged out of the apparatus from conveying root
waBbgradually added not to exceed a temperature of 10°C and
further stirred for 1 hour. The obtained reaction solution was
extracted with toluene and washed and after it was dried with
magnesium sulfate and transferred to the reaction. solution; it
was then heated at 80°C of inner temperature. After nitrogen
generation was conipleted and generation of isocyanate compound
was confirmed, 1.5g of p-aminophenol was added to the reaction
solution, heat stirred for 1 hour, returned to a room temperature,
precipitates were separated by filteration and it was washed with
acetone. After drying, a compound was obtained by performing
recrystalization using tetrahydrofran. - The yield point was 5.8¢g
and the yield constant was 84%.
(Example 3)

-A Synthetic Example of Color Developer Expressed by Following

Structural Formula-
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t hrough exit 61 by neans of conveying roller 59 and
guide roller 60. Further, such branched conveyi ng root

W@/ 0mIwEeyi ng root changing unit may be pl acerCoIP2b@tios767

sides of the ceram c heater 38. In this case, sensor
43a.i s preferably pl aced between platen roller 44 and

conveyi 0 ol | € 45. Exanple Herein below, with
r ef d@fﬁv@w&*zmﬁl":ﬁonpar ative Exanples, the
inventiomis expltined in detail and the foll ovvi ng
Exanpl es and Conparative Exanpl es should not be

consprirded BOhLIMJf PGl ddife StoPe12iog mfs cbPMER hefd weke
parts and percentages (% are expresse by mass unl ess

i,cat ed othermns t a
adgf8 G esrar g é{é%&?@% kead Bl %P?%%?&"%Pﬁ a
Formul aHO (( /-N-CG-N-(CH 2 CH3HF|rst of
few dirgpseobMMIZ werg &ﬂrql}egnaééﬁdcaaéu lelew'ércb tﬁd’éf%faut‘ofoé 8
reacti on container and 8.6g of thionyl chloride was
hotirs.t h&thadaddeandahdatthdohpl railowkdé owede hdistillethaway
sol vent .and thionyl chloride were distilled away under

onEP U g gLy, 100U otk fore
was’st .Lsxddeg W) ttil %tgﬁ?eacz%lldoghlomde compound and stirred
with ice application. An aqueous solution into which 2.9g of
sodium azide was melted was gradually added not to exceed a
temperature of 10°C and further stirred for 3 hours. The
obtained reaction solution was extracted with toluene and
washed and after it was dried with magnesium sulfate and
transférred to the reaction solution, it was then heated at 80°C of
inner temperaturé. After nitrogen generation was completed
and generatibn of isocyanate compound was confirmed, 3.3g of
p-aminophenol was added to the reaction solution, heat stirred
for 1 hour, returned to a room temperature, precipitates were
separated by filteration and it was washed with acetone. After
drying, a compound was 'obtéineld by performing recrystalization
using tetrahydrofran. - The yield point was 11.4g and the yield
constant was 75%. The melting point was 143°C.

(Example 4)

-A Synthetic Example of Color Developer Expressed by Following
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An aqueous solution into which 3.5g of sodium azide
was nelted was gradually added not to exceed a

wa swpeysadur e of 10 C and further stirred for 2P¢IR2806/305767

The obtained reaction solution was extracted with

t ol uene and washed and after it was dried with
Strgdnaal Jreopiat e and transferred to the reaction

solution, it was then heated at 80 C of inner

t enper at Af('? er nitrogen generation was conpl eted

Ho- O IN+H@PG) gL € conpound was confi rmed,

3.5g of mfpophenol was added to the reaction
solution, heat stirred for 1 hour, returned to a room

tenmperatu reci pitates re separated by.
11 topeabs ofimi ot tothate Rhd B e SERRGRRL Rdueae added
dryi ng, a conmpound was_obtai ned by performng
to peEegetign gantameniang thilgan§dhoppyh. chilneide aand pai few
was 15.2g and the yield constant was 89% (Exanple 2)
droph &f MM& werkxfamther ofd déad andDeeetopen tefhuefsed hyurs.
Foll owi ng Structural FormulaHO V - N-C N (CH2)23CH3
ThE 58ived® WhdOkhiOhyEEhRBS- 4B ref ASHIACPSARAC @HHEr

were added to a reaction container and 3.4g of thionyl

(ﬁlglo i de was further added and, heat %tﬁ reflux for 6
rediiifd PSS US| VSIREARR LRABRIATERI o 0FRlWaE 26 iond s
awa

under reduced pressure using an evaporator., 1501 .

added 3edihsnebiainedjaed eblgnde compound and stirred with ice

application. An aqueous solution into which 0.43g of sodium

azide was melted was gradually added not to exceed a

temperature of 10°C and further stirred for 1 and half hour. The
obtained reaction solution was extracted with toluene and
washed and after it was dried with magnesium sulfate and
transferred to the feaction solution, it was then heated at 80°C of
inner tempel;ature. After nitrogen generation was completed
and generation of isocyanate conipound was confirmed, 0.48g of
p-aminophenol was added to the reaction solution, heat stirred
for 1 hour, returned to a room temperature, precipitates were
separated by filteration and it was washed with acetone. After
drying, a compound was obtained by performing recrystalization
using tetrahydrofran. The yield point was 2.35g and the yield

constant was 95%.
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obt ai ned acid chloride conpound and stirred with ice
application. An aqueous solution into which 1.4g of

wezs/ossezi de was nel ted was gradual |y added netT/iR2006/305767

exceed a tenperature of 10 C and further stirred for 1
hour. The obtained reaction solution was extracted
(Example?uene and washed and after it was dried with
magnesi um sul fate and transferred to the reaction
-A Syinttheaiic Hitamade tdfefolvraDed ebdp 80 Bxmfesisaddry Following
tenperature. After nitrogen generation was conpl eted

stAld Genarthenaof i socyanate conpound was confirned,
1.5g of p-am nophenol was added to the reaction

solution, heat stirred for 1 hour, returned to a room

tenperatuur®, precipitates were separated by

fil t'é?'ﬁﬁcTT—(ﬁé'@)Zvﬂ%ed with acetone. After
drying, a conpourtd was obtai ned by perforning
recrystalization using tetrahydrofran. The yield point
was Bi8g, 8fdhheof itel de e rnshdnl 0.\5gs o848%m ntanaerzced Swee
Synthetic Exanpl e of Col or Devel oper Expressed by

ad 00! @V Ui HAT Wiitai G M@0 ¥F tMifnft chIEDidtChiAd a
? t 2. 59 o?;

First, 250nL o ol uene and 1 cerinic acid were

added to ction,.contai ner, and 7. f ,t.hi onyl
fesf irgnsunt PR el GiEHichAdgeR Rafonrarihdp Sehes one
heated to reflux for 8 hours. The solvent and thionyl
houns.or iThee weolyeaitsaind ghiangl chloride were distilled away

under reduced pressure using an evaporator. 300mL of acetone
was added to the obtained acid chloride compound and stirred
with ice application. An aqueous solution into which 2.4g of
sodium azide was melted was gradually added not to exceed a
temperature of 10°C and further stirred for 1 hour. The
obtained reaction' solution was extracted with toluene and
washed and'after it was dried with magnesium sulfate and
transferred to the reaction solutidn, it was then heated at 80°C of
inner temperature. After nitrogen generation was completed
and generation of isocyanate compound was confirmed, 2.7g of
p-aminophenol was added tb the reaction solution, heat stirred
for 1 hour, returned to a room temperature, preéipitates were
separated by filteration and it was washed with acetone. After
drying, a compound was obtained by performing récrystalization

using tetrahydrofran. The yield point was 11.9g and the yield
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under reduced pressure using an evaporator. 100m of
acetone was added to the obtained acid chloride

WE2wpowier and stirred with ice application. AnPGIR006£305767

solution into which 2.9g of sodium azide was nelted
was gradual |y added not to exceed a tenperature of 10
cons vasthk¥-stirred for 3 hours. The obtai ned
reaction solution was extracted with tol uene and
(Symsiteddlc Bwxhmfptlerl)it was dried with magnesi umsul fate
and transferred to the reaction solution, it was then

-A 53{te@ tad F30 p®é dfmj@rort PBREI&I&¥ Exp‘}fets%dw AESwing

generatl on was conpl eted and generation of isocyanate

Str li?gﬁ,was onfirmed, 3.3g of p-am nophenol was
%actlon sol ution, heat stirred for 1
hour, returned to a roomtenperature, precipitates

were separat ed Py filteration and it was washed with
acet—@l'r ri§la)seCitonpound was obt ai ned by
performng’ retrysial i zati on using tetrahydrofran. The
yield point was 11. 4g and the yield constant was 75%

The mRlgi @@o@ﬂLn&f %mé&é%m{ ﬁxggp&p d@cna“cé}‘x%ﬁﬁid Geid
Exanpl e of Col or Devel oper Expressed

Fol | St t | F f. t
wegnrdded 4 5%‘%?%‘@398 & "ﬁaw&rreaaa %d?%mf Bigndn Sforide

contai ner and | . of thionyl chloride and a few
andrafewol r o O\KIelPMF M@mfuaﬂwd agddgdhandebeate ¢ ép|npflux

for 3 hours.
for 7 hours. The solvent and thionyl chloride were distilled

away under reduced pressure using an evaporator. 200mL of
acetone was added to the obtained acid chloride compound and
stirred with ice application. An aqueous solution into which
0.91g of sodium azide was melted was gradually added not to
exceed a temperafure of 10°C and further stirred for 3 hours.
The obtained‘ reaction solution was extracted with toluene and
washed and after it was dried with magnesium sulfate and
transferred to the reaction solution, it was then heated at 80°C of
inner temperature. After nitrogen generation was completed
and generation of isocyanaté compound was confirmed, 1.02g of
p-aminophenol was added to the reaction solution, heat stirred
for 2 hours, returned to a room temperature, precipitates were
separated by filteration and it was washed with écetone. After

drying, a compound was obtained by performing recrystalization
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The solvent and thionyl chloride were distilled away
under reduced pressure using an evaporator. 101 of

waezmbovssomwas added to the obtai ned aci d chl ori PET/IP2006/305767

conmpound and stirred vvith i ce application. An aqueous
solution into which 0.43g of sodium azide was_ nelted
using tgtaahzdroframeThootyield erewtd was dde angd ethy yeld
C and further stirred for 1 and half hour. The
comdtiaditned sr@a%t i on sol ution was extracted with tol uene
and washed and after it was dried wi th magnesi um

svwHAaLE [ ferred to the reaction solution, it
(Syd n@*?mea? 18"H

was the ed at 80 C of inner terrperature Aft er

- Byt BGmake 4 GBE-CORPeTotr Fgamgoan Ty ¥olfowing

p-am nophenol vvas added to the reactl on sol ution, heat
Stlantﬂlrl‘@él Komuléour, returned to a roomtenperature,
precipitates were separated by filteration and it was
washed w aca(]f)one After drying, a compound was
ONBY 5 -ONj ystalization using
tetrahydesfragip. T @moﬁgeF%m nt was 2.35g and the
yi el d constant was 95%(Exanp| e 5) -A Synthetic

St 7 ooaFarO BB it 45! B R A ALK STEo LT uanaomia e a6

of nmontanic acid were added to a reaction container
weaanadded tof at ¢ aehipncedwidigerangda2.2g of thionyl chloride

and a few drops of DMF were further added and heated to reflux
for 7 hours. The solvent and thionyl chloride were distilled
away under reduced pressure using an evaporator. 200mL of
acetone was added to the obtained acid chloride compound and
stirred with ice applicatio'n. An aqueous solution into which
0.88g of sodium azide was melted was gradually added not to
exceed a temi)erature of 10°C and further stirred for 3 hours.
The obtained reaction solution was extracted with toluene and
washed and after it was dried with magnesium sulfate and
transferred to the reaction solution, it was then heated at 80°C of
inner temperature. After ﬁitrogen generation was completed
and generation of isocyanate compound was confirmed, 0.99g of
p-aminophenol was added to the reaction solution, heat stirred
for 2 hours, returned to a room temperature, pregipitates were

separated by filteration and it was washed with acetone. After
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few drops of DVF were further added and heated to
reflux for 5 hours. The solvent and thionyl chloride
womo@edsst i | | ed away under reduced pressure UPIOTYPANG/305767
evaporator. 300r1L of acetone was added to the obtained
] hl.ori de c ound and stirred.with ice .
argEhf, B0 Plor o itk ahe Al d b Rot APing G cayatplipation
sodium azide was nelted was gradual |y added not to
usgngetefrahyduodranur e weld pownt srasdr. 1gt amdedhieoyidld
hour. The obtained reaction solution was extracted
constant svaeB2%nd washed and after it was dried with
magnesi um sul fate and transferred to the reaction

(SakHEtRNExhim¥RS3) hen heated at 80 C of inner
tenperature. After nitrogen generation was conpl eted

AP EMRE I Rl pE POISE i gPBe HharSseet Py oliowing
solution, heat stirred for 1 hour, returned to a room

Struatieral Beemylasci pit ates were separated by
filteration and it was washed with acetone. After

dryi ng, orrpognd was obtai ned by perform ng _
r ecrmoe NBO—NSKCE}%&},‘QHQ ahydrofran. The yield point
was 11.9 ndjt hejyi el dconstant was 91% (Synthetic

Exanple 1) -A Synthetic Exanple of Col or Devel oper
rmul a- First,

ok o ST N TOTE A S
were added to a reaction container and 2.2g of thionyl chloride
and a few drops of DMF were further added and heated to reflux
for 7 hours. The solvent and thionyl chloride were distilled
away under reduced pressure using an evaporator. 200mL of
acetone was added to the obtained acid chloride compound and
stirred with ice a‘pplication. An aqueous solution into x;vhich
0.93g of sodiﬁm azide was melted was gradually added not to
exceed a temperature of 10°C and further stirred for 3 hours.
The obtained reaction solution was extracted with toluene and
washed and after it was dried with magnesium sulfate and
transferred to the reaction sblution, 1t was then heated at 80°C of
inner temperature. After nitrogen generation was completed
and generation of isocyanate compound was confirmed, 1.04g of
p-aminophenol was added to the reaction solutioﬁ, heat stirred

for 2 hours, returned to a room temperature, precipitates were
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were added to a reaction container and 2.3g of thionyl
chloride and a few drops of DVF were further added and
whembesssoo refl ux for 7 hours. The sol vent andpPdhiirengd/305767
chloride were distilled away under reduced pressure
usi ng .an evaporator. 200rL of acetone was added toé&he
sensadPAehy falteratian and bR ahed ST agelgne: i Adter
appl i cation. An aqueous solution into which 0.91g of
drysog, lanceni preundswasldlechinad ly goidbt miagdeeenystatization
exceed a tenperature of 10 C and further stirred for 3
usﬂih%u Ftétrairﬁ‘ﬁd%)ﬂr%'nnedTh%aﬂél‘an pIPhHtWwae Bepg axid atedield
h tol uene and washed  and after it was dried with
sium fate and transferred to the reaction
consnggu%l‘gﬁs gsfu/mas then heated at 80 C of inner
terrperature After . nitrogen ?eneratl on was conpl et ed
and &@@ér%\ﬁamrbanﬂsmapa HispolLhhe R CoORPIRRFEVere
1. 02g of p-am nophenol was added to the reaction
comsbiatieidonby h&D FsSIMSd (finte Ddfhdiglst setandwery t com moass
tenperature, precipitates were separated by

spé‘dt%ﬁfe%wmﬁﬁg '!["RI\PBF’ maﬁbeﬁhw&lamé@ﬁ—%meét €Results
drying, a conpound vvas obt ai ned by perform ng

sl S O S PR L0, o

nple 2 AS}/nthetlcEx | e of Col or Devel oper
neg@pvesﬁéa y aEg| Bbaiy 1o k@ e A Aot ilaand 7A to 7H.

Additionally, infrared absorption spectrums of Examples 1 to 5
are shown in FIGs.. 8 to 12. Meanwhile, similar urea
group-derived oscillation was observed in Synthetic Examples 1
to 3. From these results, it was confirmed that the aimed

compounds expressed by Structural Formulae were obtained.
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First,

contanoic acid were added to a reacti on contai ner
chl oride and a few drops of DMET/Iv0&/305767
7 hours.

WQ2@g/028501 hi onyl
further
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Example 2

syed by Fot
CsoH74N20,

W TTg
141°C

614.58

616

614

Synthetic

C42H78N202

Example 3

139°C

© 642,61

644

642

(Example

6)

[Preparation of Thermosensitive Recording Layer]

color developer with a melting point of 145°C expressed

by following Structural Formula of Example 1

=at

Rayon Co.,

107)

o

)

H

N—C—N—(CH,)2,CH3

4 parts

acrylpolyol resin (LR257 manufactured by Mitsubishi

9 parts

methyl ethyl-ketone

70 parts

The above-mentioned composition was pulverized and

dispersed by means of a ball mill to approximately 1pm of

average particle diameter.

65
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Structural Formula- First, 200nL of toluene and 5. 19
of hexatria contanoic acid were added to a reaction
w@onbaeysser and 2. 2g of thionyl chloride and a PEmIR@®S767
of DMF were further added and heated to reflux for 7
. hours. The solvent and thionyl chloride were distjlled
of Zranilimerel meiduded- dibadylamigofhpran andydmads. oboon
of acetone was added to the obtained acid chloride
addaopaypd lewhmieithydenwidiisocyanappliics solutidn ageehyb
solution into which 0.93g of sodium azide was nelted

acBt e A9kl FI@S'%ﬂag‘&tffglr':%ﬁér%S;?EN@R_ESHDPBBFM&HJMW

C and further stirre e obt ai ned

eacti@an s ion xtracted wth,tol uene and .
Ind e Canalht 57 183a8 W Ra S W LR R Ef cgpsine
~and transferred to the reaction solution, it was then
lignedifen thergsengitivmeecoxdiper layate. After nitrogen

generation was conpl eted and generati on of isocyanate

conp@vech vhe coaning hbguidl f64 yhet mysamsitpieersdorddag
added to the reaction solution, heat stirred for 2

laﬁv?\eguﬁévix{ EHE%&%@%M&FHB&'V Isitifon Wa%clﬁggi%tdfﬁn a

resepar at e _ ration and It was vvas
whi P Fiafol s Gery ik B BepRg YERBryaporr dRtedrnL
ield point was 5.9g and the yield constant was 97%

100 déhfox 2ominhe antoliewe dabmihetengrat RESE domgduhasts,
th:ﬁarbir a recording layer of about 11.0pm thickness was
provided.
[Preparation of Protective Layer]

40% solution of ultraviolet-absorbing polymer
(UV-G300, manufactured by Nippon Shokubai Co., Ltd.)
10 parts

isocyanate compound cross-linking agent (Colonate HX,
manufactured by Nippon Polyurethane Industry Co., Ltd.)
1.4 parts

silicone acrylic resin (GS-1015, manufactured by
Toagosei Co., Ltd.) --: 0.54 parts

methyl ethyl ketone --- 10 parts

The above-mentioned composition was mixed well to

prepare a coating liquid for protective layer.

The coating liquid for protective layer having the
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conducted by TOF-SIMS (tine of flight secondary ion
mass spectroneter) using TRIFT [11 by Physi cal

wbmenessei cs. Results are shown in Table 1. PCT/JP2006/305767
.Furthernore, observed positive and negative peaks are
shown in FIGs. 6A to 6H and 7A to 7H. Additionally,

abovg mae Bt ogiesh e pminnsitissr Wamappliedkanpihesaboyg mo
shown in FIGs. 8 to 12. Meanwhile, simlar urea

recgirdifg dayieydty ascahk afi DviveshDbaadvérdicdnabyitthe€i for 2
Exanples 1 to 3. Fromthese results, it was confirned

mi%ﬂ@és,lt hA16wERY m&lggsanglégr?ﬁp 2th§hi~§‘,CEHé?éby a

ormul ae were obtal ned. " Ta Exanple 6
Preparation of, JTherm sensitive Recordj ng Layer] color
PG ERaL BV of S.0RE1 EhACKRT I a5 PIAGALE pr AbchresgLE
follow ng Structural Formula of Exanple 1 4 parts
thcacqewlf:ﬁ;bg@ltheemwe(n@mg? renertangunedivp aseandingnio the
Rayon Co., Ltd., Solid content 50% sol ution, Hydroxy
presintei ik tiOnpwatsprapgdndd.et hyl ketone 70 parts The
above-nenti oned conposition was pul veri zed and
(E)géﬁg)?ésﬂd by nmeans of a ball mlIl to approximtely |
nm average particle dianeter. To the resulting
di sp rsion,.ﬁ£5 artsof . . i .
2- anty FReEE? ‘iﬁ%%ﬂﬁ%ﬁ%@nﬁ%ﬁ%%ﬂ%ﬁ&“ﬁ%ﬁts
of adduct-type hexamnet hyl enedi i socyanate 75 % sol uti on
pripargdin the same manner with Example 6, except for using

-the compound with the melting point of 146°C expressed by

following Structural Formula of Example 2 instead of the color
developer used in Example 6.
o
HO@N—C—N—(CH2)23CH3
b
(Example 8)
A revérsible thermosensitive recording medium was
prepared in the same manner with Example 6, except for using
the compound with. the melting point of 143°C expressed by

following Structural Formula of Example 3 instead of the color

developer used in Example 6.

(Example 9)

A reversible thermosensitive recording medium was
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acetate (Colonate HL, manufactured by N ppon
Pol yur et hane I ndustry Co., Ltd) was added and m xed

wowlob/09830pr epare a coating liquid for thernosercI/iR20@/305767

recording |layer. Then the coating liquid for

t hernpsensiti ve recording |l ayer having the )
preqpred inthoreane orpadier vithaxapprlicel, GrcaPhHioreupEYs

of 188mm t hi ckness by nmeans of a wire bar, dried at
theldpdband? withutths, reltiagegoliut heﬁt141@°(ét egprésdeat by

24 hours, thereby a recording |layer of about |Il.0O mMn
folldW Q?tsru\ﬁ’@ﬁrﬁf G f 1a[(ﬁf ERARHIOS hsfdd Qﬁtth’@ color

Layer] 40% sol ution of ultraviol et-absorbing pol ymer

act ur.ed, by N ppon Shokubai Co., Ltd.)
de‘ge(L){ngFtlééef{aBﬁ amPlESmound cross-1inki ng agent
(Col onate HX, manufactured by N ppon Pol yuret hane

I ndustry, 9d.) 1.4 parts silicone acrylic resin
(GS | (érdi*cl(ﬁéld)z&ﬁHaToagosel Co., Ltd.) 0.5
parts mne | ret hy-l ketone 10 parts The above-nenti oned

conposition was m xed well to prepare a coating liquid

(ELPplEOfgcti ve |ayer.

A reversible thermosensitive recording medium was
prepared in tile same manner with Example 6, except for using
the compound with the melting point of 144°C expressed by
following Structural Formula of Example 4 instead of the color
developer used in Example 6.

o -

HO@—N—C—N—(CHZ)zecHg,

b
(Example 11)

A revérsible thermosensitive recording medium was -
prepared in the same manner with Example 6, except for using
the compound with the melting point of 142°C exi)ressed by
following Structural Formula of Synthetic Example 1 instead of
the color developer used in E-xample 6.

o

HO—@—N—C—N—(CHZ)3OCH3

B

(Example 12)

A reversible thermosensitive recording medium was
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The coating liquid for protective |ayer having
t heabove- nenti oned conposition was applied on the

w@bweessot ed recordi ng | ayer by neans of a w rEChar0e@msds767

dried at 100 C for 2 mnutes, foll owed by heating at

60 C.for 24 hours, thereby a protective layer of 3.5mm
preparachéssthRsamevinaanerawishy Example fe e%se@tstan gsing

t hernosensitive recordi ng nedi um according to the
thepramapbunav enittonthsmpitapgr edbint EsAnpide°C) eApressed by

reversi bl e thernosensitive recordi ng nmedi um was

[ ' le ©X f
roIRAPRRE SRR e RS R EETR 1 2, e dor

expy essed foll owi.ng.Structural Fornula of Exanple 2
thef Rl Ee T R beP BB T arbRts Blsed | ' Exanpl o 6

(Exanple 8) A reversible thernosensitive recording

medi um YRS preddred in the same manner with Exanple 6,

excdi@ '@—Nh@%b@@nd with the nelting point

of 143C -'ora%sedhby follow ng Structural Formula of

Exanpl e 3 instead of the col or devel oper used in
(E%ggqé_el@. (Exanmpl e 9) A reversible thernosensitive

rdi ng

rec medi um wasprepared in the same nanner with
Exanpl e 6, except for using.t.he conmpound with f.he
ol A ngegSTRIDG {HSEmEBpPaLLda pypoording’ mediti  was

prepared in the same manner with E'xample 6, except for using
the compound with the melting point of 139°C expressed by
following Structural Formula of Synthetic Example 3 instead of

the color developer used in Example 6.

Ho@r}l—é—rr—(criz)ucm
g

(Example 14)

A revérsible thermosensitive recording medium of the
present invention was prepared'by disposing an intermediate
layer and a protective layer on the recording layer prepared in
Example 9.

[Preparation of Intermediaté Layer]

- zinc oxide fine particle (ZS303 manufactured by

Sumitomo Osaka Cement Co., Ltd.) *++ 4 parts
heat-curable resin (LR257 manufactured' by Mitsubishi

Rayon Co., Ltd., Hydroxy value 107) -:+ 2 parts
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followi ng Structural Fornula of Exanple 5 instead of
the col or devel oper used in Exanple 6. (Exanple 10) A

WO swensssl e t her nosensitive recordi ng medi um VEGT/JP2006/305767

prepared in the same manner with Exanple 6, except for
using the conpound with the nelting point of 144C
expresdedtomptectiloni ng st PutPa@rd$ Fornul a of Exanple 4
i nstead of the col or devel oper used in Exanple 6.

( Exanplmethyl Athel &esohbe: t het pasensi ti ve recordi ng
medi um was prepared in the sane nanner with Exanple 6,

excephef gboVel Rk PEsALEROWHE Wyb D tdigried ti':d‘gplp@ﬁé‘ﬁe a

of 142C expressed by follow ng Structural Fornula o

nt hetic nple 1 ingtead,of the,golor devel gper.
coqfiBy T i FBF cubterapPRiqte. Byek,'C 85 Sfedighg pRfli for
) (Exam e 12) A reversible thernosensitive recordi nq
intgzmedhatas prEphr 8@ thare appledamierthe t rem@edipge layer
except for using the conpound with the nelting point

pray adetl Gn R papgsledd hysihgl h omiregb &i rarwd wiraéd Fotr iI0D&Cofor 2
Synthetic Exanple 2 instead of the col or devel oper
miH$8dsitd forddRifiBtermediate layer of approximately 1.5pm.
[Preparation of Protective‘ Layer]
urethane acrylate-based ultraviolet-curable = resin

(C7-157 manufactured by Dainippon Ink And Chemicals,
Inc.) --- 15 parts |

- ethyl acetate --- 85 parts

The above composition was well melted and stirred to
prepare a coating liquid for protective layer. The coating liquid
for protective layef was then applied on the intermediate layer
using a wire Bar, dried at 90°C for 1 minute and cured by passing
below the ultraviolet lamp having irradiation energy of 80W/cm
at a transporting speed of 9m/min. to form a protective layer of

3pm thickness and a reversible thermosensitive recording

medium of the present invention was prepared.

(Comparative Example 1)
A reversible thermosensitive recording medium was

prepared in the same manner with Example 6, except for using
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HO/ -N-C N (CH2) 32CH3 (Exanple 13) A reversible
t hernosensitive recordi ng nmediumwas prepared in the
weame09saomer Wit h Exanpl e 6, except for using REEIP2006/305767
compound with the nelting point of 139 C expressed by
follow ng Structural Fornmula of Synthetic Exanple 3
the eamaguad twikhe dher mellengp@oinseal i MEanpreressed by
(Exanmpl e 14) A reversible thernosensitive recording
fol hewli mgnSifrucher af Foeni ulanvestd aah ofidh epecdpar delvdloper used
di sposing an internedi ate | ayer and a protective | ayer

in @kaMp1é ecording layer prepared in Exanple 9.
[ Preparation of Intermediate Layer] zinc oxide fine
particle (ZSBO?bmanuf actured by Sum tono Osaka Cenent
Co., Ltg 4 palts heat-curable resin (LR257
mandi@c &d T)')PT\?,I'T%FB?1§W3 Rayon Co., Ltd., Hydroxy
val ue 10 2 tharttéCol onate HL 0.5 parts nethyl ethyl
ket one 4 parts The above conposition was well stirred
(Cémppirapive Exameplé 12 |iquid for intermediate |ayer.
The coating liquid for internediate |ayer was then

appl A ed.eQR rkifler CEREFndSehd¥§Ve recording medium was

prepared in the same manner with Example 6, except for using
the compound with the melting point of 145°C expressed by
following Structural Formula instead of the color deveAloper used
in Example 6.
Q
HOON—C—N_(CH2)21CH3
e

(Comparative Example 3)

A reversible thermosensitive recording medium was
prepared in the same manner with Example 6, except for using
the compound with the melting point of 171°C expressed by
following Structural Formula instead of the color developer used
in Example 6.

o 9

HO‘Q(CHz)Z—C‘_N_N_C_(CHz)zoCH3

R
(Comparative Example 4)

A reversible thermosensitive recording medium was

prepared in the same manner with Example 6, except for using
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prepared in Exanple 9 using a wire bar and dried at

100 Cfor 2 mnutes to forman internedi ate | ayer of
wappsosssoat ely 1. 5mm [ Preparation of Protecti®er/irgev3ios767

uret hane acryl at e-based ultraviol et-curable resin

(C7- 157 uf act ured by Dai ni ppon | gk Chem cal s
thq nmlp%@rwsﬁbt% mektiage %nﬁap?slﬁﬁgcasévéessed by
conposition was well nelted and stirred to prepare a
folbmwmtng @ tirugtindal Forprolednstend afdahe Thkorcdeveloper used
liquid for protective layer was then applied on the
in BXahpesieate | ayer using a wire bar, dried at 90 C for
1 mnute and cured by passing bel ow the ultraviol et
| anp having irradi agi on egergy of 80Wcm at a

trangpordi g speed of 9 mn. to forma protective
I aye'?go @ ?(ﬁ'isgk'ﬁg"s@_giﬁgl zc?'@%fgpéi bl e
t hernosensi tive recorti Hg medi um of the present

i nvention was prepared. (Conparative Exanple | ) A

(Comparrsitive Bxtempbs éisi ti ve recordi ng nmedi um was
prepared in the sane nmanner with Exanple 6, except for

usi NQt he veRaPPIeNdtMe i olsBR sTBNET NEe RAIAIhgOf mMAiGmMm  was
expressed by follow ng Structural Fornula instead of

p I‘G‘tg(h%%e;(f lellolrzs lgg Vs%ll 8% alillsneedr Iwritﬁxﬁ %ln? p Pe‘ 6(, %%rtafd r’ fisin g
the compound with the melting point of 118°C expressed by

following Structural Formula instead of the color developer used

in Example 6.

0]

I
HO‘@*(CHz)z—N—C_(CHz)zcha

H

Thus prepared reversible thermosensitive recording
media were subjecfed to the following test.
<Test 1: Coloﬁng Property>

Printing was carried out by means of a thermosensitive
printing simulator manufactured by Becom Co., Ltd. at the
voltage described in Table 2 with a pulse width of 2msec. Color
optical density and backgroﬁnd optical density were measured by
means of Macbeth Densitometer RD914. The results are shown

in Table 2.
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A reversible thernosensitive recordi ng nedi um was
prepared in the sane nmanner with Exanple 6,

wQEoergessére conpound with the nmelting point of PIBIR2006/305767

expressed by follow ng Structural
used in Exanple 6.
A reversible thernpbsensitive recording

e col or
Tag‘z%r?pl e 3)

devel oper

except for

Formul a i nst ead of
(Conparative

—M«WW Exanpl e 6,

C

STIC Sl P ETPII, S T
i nstead of the, £oT pr 1@§§V el Ongy UbGdDbﬁSl@(aWM e 6.
ERERI, ol 'r;qzlza:zxmi,%ﬁi P he0 B ahrner i th
EEamlplae’G exOet® {od. 485 g 7@ cpnpo0®@ with the
NMBkamBR $Oi Nt oofe 173€39xp[ essad py fologow np
bE;( g d{}?b I-OrOIlEiI a Lq%éeaZ) ?6#1‘ h Coub%:[l OIPJ ggg}r_euaeg
(Exvepple 40 ve Q)éirrp eléﬁ : &9dr 5| bl e008er mokensi ti ve
rconge1d mpdiou® was 13deppr @@5i n| t heodanme npnner with
ERGARNIE 19 $X0%3L | 0%.39S! 9158 0.10
Example 13 0.55 1.41 1.57 0.10
Example 14 0.46 1.39 1.62 0.09

Comp. Example 1| 0.31 1.16 1.58 0.10

Comp. Example 2| 0.48 1.14 1.70 0.10

Comp. Example 3| 0.19 0.52 0.95 0.10

Comp. Example 4| 0.18 0.49 0.94 0.10

Comp. Example 5| 0.58 1.26 1.28 0.10

<Test 2: EKErasing Property>

As in test 1, printing was carried out by means of the
thermosensitive printing apparatus manufactured By Becom Corp.
at the voltage descfibed in Table 3, heated by means of a heat
slope tester nianufactured by Toyo Seiki Kogyo Co., Ltd. for 1
second at 1 kgf/cmz, and then the density before and after erasing
was measured in the same way as in Test 1.

Note that the voltage during printing was suitably
selected corresponding to thé coloring sensitivity of the recording

medium. The results are shown in Table 3.
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the conpound with the nelting point of 118C expressed

by follow ng Structural Fornula instead of the color
walzwebeser used in Exanple 6. UO( -(CH2 2- PCT/JP2006/305767

N- G (CH2) 22CH3 H Thus prepared reversible

t her nosensitive recording nedia were subjected to the
Table Bowi ng test. <Test | Col oring Property> Printing
was carried out by neans of a thernnsensitive printing
si mul at or ranuf actured by Becom Cp. ,.Ltd. af tMHeasing
vol tage degPrintiag VioltagghheeDwidity] a PUTSS W dt lDmfcal
2msec. Col qr optical dgnsity and RO BHHE opiDendity
A VAN LA T o A

rocult o Ar A elnau“:L st
T\DU L™, rcCoulrtTo AT C forrovurt T II . TUMN] U o TCOtl
(«]

Fxammle 3j 1 nd ProddVty> As i d-84%st d89%t i ny wad-09
Examipde 8out] by n#&ns ofl t hd.4&her mpsen80tC ve| pri Mtd9Ng

amq,{xﬁggs ranuft agyur ed [y Hegom Cpr p13¢dc the voblg@ge
ESREBle Mot actdlda by royd Sy i Troddi o | ve g8 oy
Exewobntl afl 1 kdfNcnp, |and kffen the d8oRgity bef 8r¥ and
Bkh@pleerAsing wagvneasudr ed 148 t he|sansowry ps i 0.10est

)J

Example 13 17V 1.47 130°C 0.10

Example 14 17V 142 130°C 0.09
Comp. Example 1 17v - 1.52 130°C 0.13
Comp. Example 2 17V 1.52 . 130°C 0.11
Comp. Example 3 19V 1.02 150°C 0.11
Comp. Example 4 19V 1.03 150°C 0.11
Comp. Example 5 15V 1.28 110°C 0.13

<Test 3: Erasing Property of Thermal Head>

As in test 2, printing was carried out by means of the
thermosensitive printing apparatus manufactured by Becom Corp.
and erasing was pérformed with energy of 9V to 17V in 0.5V
intervals again on the pfinted image and the image density of the
most erased parts was measured as in test 1. The erasing ratio
of thermal head was calculated by the following formula.
Results are shown in Table 4.

Erasing ratio of thermal head (%) = (1-Gmage density
after erasing — background optical density) / (image density

before erasing-background optical density)) x 100

74



10

15

Note that the voltage during printing was suitably
sel ected corresponding to the coloring sensitivity of
wa twemeser di ng nedium The results are shown i PCTVERD@/305767

3. Table 3 <Test 3 Erasing Property of Thernal

Head> As

|n test 2, printing was carried out by neans of the
flrmsen3| tive printing apparatus manufactured by

Becom Corp

and erasi no \Nas_

9V to 17V i|n
and the ing
measur ed as

5V. i
ge é’ﬁ‘:ﬂgt b°f he
e q

performed with energy of
s|again on the printed i mge
nost erased parts was
rasing ratio of thernmal

R ape D O

Tutat ego‘yy the

a Talnl e 4 Er q9| e

flol | owi ng fornul a.

Resul ts
g ratio of thermal head

U LAAY

l%araplp 7. ( |

maae dedd%ty aft

r erasing -background

dp:tanmpila 8den

sity) /8%%nmage de

nsity before

O 23h g 9PaAs

ﬁ?ﬂﬁ&? :* th 1nﬂ§§%’rre_s_gf_
&xampteyl Lisilng Car d84eader / W]

Kgroundggpti cal ¢

ensity)) x 100Table 4
\durability test was
repeated printing and
i ter manufactured by

Raaaple

mmuni cgds, ons Co.
ene

akr-hn.a-o

, Ltd. The printing was
ch color optical density

H
CT ST O ©_CTICT ITUOS T

o —each—ev " sitive recordi ng nedi um
Example 14 act | caB@ensity lof 1.2 or nore or a
Cosgil Hixainpte ﬁensi,ty 98Pen the density is
Comp. Example 2 70%
Comp. Example 3 76%
Comp. Example 4 78%
Comp. Example 5 21%

<Test 4: Durability Test>

A durability test was conducted with 100 times of repeated

printing and erasing using Card Reader/Writer manufactured by

Panasonic

Communications

Co.,

Ltd. The printing was

performed with energy by which color optical density of each

reversible thermosensitive recording medium reaches a practical

density of 1.2 or more or a saturated density when the density is

less than 1.2.

The erasing was performed at an erasing

temperature at which the density of erasing residue becomes the

least. The

image density,

erasing

optical density and

background optical density of the first and 100th time were

measured with the same manner as in Test 1 and the density of

erasing residue was calculated by the following formula.
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| ess than 1.2. The erasing was perforned at an erasing
tenperature at which the density of erasing residue

whzawonssot he | east. The inmage density, erasi ngeOpIR20@&/305767

density and background optical density of the first
and OOth ti wer e neasured with the sane nner as
SRSHYafd PRRSHhsTSdU6s Teredisnger 8B ’cﬁrjgg @égmty -
cal cul ated by the following formul a. Density of erasing
baclkgiaiued optécalsdeysidpti cal density - background
optical density Mreover, the surface condition of

eachMoeeov e, Nehdredireae A kbaditioa bfshchasesordiak! hedium
eval uated. The results are shown in Table 5. Table 5

afteI‘atf‘Pte ? JZH'GI%% E{setf‘aelrl 41' ta\f Priff£d.dg gﬁ éﬁgt @fl@@% in
was preser hours un
condltlons of 50 C, 6O C and 7OC Densities before and
Tabke @y preservation were neasured in the same way as in
Test 1 and inage retention rate was cal cul ated
Tallecbrding to the following equation. The results are
shown in Table 6.1mage retention rate (%9 = (i nage

ol tas "\‘F or  nroco At i on harnrlenr oA At &

daon \L Al donct + g
UCTTOT I.y I.L:I PI L:\JL'I VAA%1SLEAYA L uuur\yl \WAVERAV | U'u'.l Al UcTiTiol I.y
after preservatﬂéhTHﬁe(lnage debiipepef|ar,
ace Condition
preservatign - bacKarqsng 3pt|caIEW§§§thf el one
preservat i dhpage 100 rbahhe dmage |5 .10 , g
Density - |Density . |Medium
v Dens1ty Density
Example 6 1.23 0.00 1.20 0.01 ([no striking mark
Example 7 1.24 0.00 1.21 0.01 |no striking mark
Example 8 1.23 0.00 1.22 0.00 [no striking mark
Example 9 1.25 0.00 1.23 0.00 |no striking mark
Example 10 1.24 0.00 1.22 0.00 [no striking mark
Example 11 1.23 0.00 1.21 0.00 [no striking mark
Example 12 1.23 - 0.00 1.22 0.00 |no striking mark
Example 13 1.24 0.00 1.22 0.01 [no striking mark
Example 14 1.26 . 0.00 1.24 0.00 |no striking mark
Comp. Example 1 1.24 0.03 1.22 0.07 |no striking mark
Comp. Example 2 1.22 0.02 1.20 0.05 [no striking mark
Comp. Example 3|  1.10 000 | 098 | 004 [Strikingmarkin
printed part
Comp. Example 4|  1.12 0.00 096 | 005 [Strikingmarkin
printed part
Comp. Example 5 1.26 0.03 1.21 0.07 [no striking mark

<Test 5: Image Preservability>

Printed image obtainéd in Test 2 was preserved for 24
hours under dry conditions of 50°C, 60°C and 70°C. Densities
before and after preservation were measured in the same way as
in Test 1 and image retention rate was calculated a.ccording to the

following equation. The results are shown in Table 6.
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<Test 6 Color Optical Density Change Relative to
Tenperature> The printed i nage obtained in Test 2 was

waeeHysser pi eces of 0.5cnx0. 5cm applied on a HOUJRD@EYI®S767
with the tenperature increasing by 3C/ mn and heat ed

at 30 Cto 140 The c r_optical ,density.change
assogpﬁ?gﬁr t?ﬂg%ﬂkr?gﬁggﬁaf3&@3§Wéﬂﬁgsﬂﬁ%xﬂﬁﬁsured
usi ng Macbet h Densitoneter RD914. The measurenent,
presexvationr ebapbanonndromical densitnadter preseyvation) /
erasing was started at approximately 40 Cin
(iagpalexidity Hofewp! erekeirfativch b ot opsidalodé kyity
group of carbon nunber 18 and urea group is used and
i ed at 60 C or less in Conparative
beEﬁé%gFgééngﬂﬁgg?%%ggbconpound havi ng al kyl group of
Ta&zrgyn nunber 22 and urea group is used. On the other
fi®? the color optical densities of the reversible
t hernosensitive recording nedia using the conmpound of

nunber 23 o ioPeaAtel R QIR e Ry PRty
- —ev-en—at—60—Cgr—hpr8—As—red bove réw'. Is ’
as Buowe n Tdble 2 9%¥xanpl ds of Bh% presént ink¥htion
exhEindpld™ gh densi t 6@t | ow|ener gpows compar ed W% h
OBl gC AN S9gg and T Wi Cgsgave nfgn g N9
e R PR AN I A AR
Example 10 98% 96% 91%
Example 11 . 98% 96% 96%
Example 12 98% 96% 97%
Example 13 98% 96% 98%
Example 14 99% 95% 85%
Comp. Example 1 8% 6% 1%
Comp. Example 2 © 86% 16% 3%
Comp. Example 3 85% 59% 9%
Comp. Example 4 88% 61% ' 12%
Comp. Example 5 : - 88% 43% T%

<Test 6: Color Optical Density Change Relative to Temperature>

The printed image obtained in Test 2 was cut into piece‘s of
0.5cmx0.5cm; applied on a hot plate with the temperature
increasing by é°C/min and heated at 30°C to 140°C. The color
optical density change associated with the temperature change
was measured using  Macbeth Densitometer RD914. The
measurement results are shown in FIG. 13.

As shown in FIG. 13, erasing was started‘ at ‘approximately

40°C in Comparative Example 1 in which a compound having
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And as shown in Tables 3 and 4, the erasing properties
of Exanples of the present invention are appropriate

w@ome9ssour ns out that they are favorabl e for PCT/IP2006/305767

hi gh- speed erasing. Next, as shown in Table 5,
anpl es of the present inventjon exhibit no
3115@ BFOBP Al eArham mghenctd iand mrepegrAyR iig11hd ged the
occurrence of erasing residue and it turns out that
eradiag wWasestirdednat 69)°Gppr dess aneCdmpeidtivg Kkample 2 in
striking marks in the surface of the recording nedia.

whitbht &0 SundShakeNe a:{l'ky_[a%](ﬁtuﬁ’oﬂ@f%@%l%me@ £2 and

hi gh i mage preservabrlity. e other hand, in
ive Exanpl e t [ retengi rat at._ 60
ur® | RPRE, {8 TR ¢ Db o TBHFr ofiailly $hs’ RytSr bpfital
particul ar, Conparative Exanples 1 and 2 _exhibit, .
dengrtaps of dbecravarsiblenthermesensHdverecagdingimedia using
apparent from above results, the reversible
the heammpeemsi tdfvehe epoeshimy invedintbowf hahengr @aHeyrdt group of
i nvention in which a conpound havi ng al kyl group of

car P uRBERED 323 @hoFOLG BAfted 8R0ApOHPe ifotUdREeAdrated
col or devel oper is highly practical for use because of

hi lQring sensitivity, appropriate high-speed
eveerrlgsli ﬁg gbqu ﬁiofeand excel l ent repeated durability and
i mage preservability. Industrial Applicability The:
revelsi pegarhetotrdisabpve resvld mp rdwim on theble 2,

Examples of the present invention e;(hibit high density at low
energy as compared with Comparative Examples 3 and 4 which
have high melting points and the difference is apparently notable
in color optical density.

And as shown in Tables 3 and 4, the erasing properties of
Examples of the pfesent invention are appropriate and it turns
out that theyAare favorable for high-speed erasing.

Next, as shown in Table 5, Examples of the present
invention exhibit no deterioration of image density by repetition
or no occurrence of erasing residue and it turns out that they
have distinctly appropriate durability with no striking marks in
the surface of the recording media.

Furthermore, as shown in Table 6, Examples exhibit high
image preservability., On the other hand, in' Comparative

Examples, the image retention rates at 60°C in a dried condition
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present invention is applied for prepaid card, point

card and also credit card, when fornmed into a
wocaoadBske shape. The recordi ng nedi um f or med PCTLIB2@®6/305767

sheet-like shape may be applied for nornal docunent ,

uctin r for ro ess,_ nana nt,.or the
arfl §etibHAERd B éIBrP"’b'f  SCARGATRe ek mags) 1 pad
S|ze Accordi n , the reverS|bIe t her nosensitive

2 exhihidi et kg e@ﬁormfempar@fséhe demsity.i on may be
applied in a wde range of stickers, e.g. on an

ent r Wsexitt iti apgiaredtntfroner ab@l’vef rr@éﬁllltsf,oft(ﬂfé, reversible
i ndustrial product, various chenical container, and

th@l?ﬁids%‘iilmﬂrvel @59§r&1‘gf£%§d?ﬁmv%rf' PH(? }%é‘s%c}ﬁy?nggnglon in

for physical distr I on managenen produ

W RoCeRGN 00 PREbTE: PH-BT U compRrpRgnumber 23 or

support; and a thernosensitive recording |ayer
me¥fARGNUT G ETE LD ishuse dersneslonslavelepeederitighdy| preatical
conpri ses an el ectron-donating col ori ng conpound and

fomn weecbeoauascept i hghongslarthg t he ddier V'ﬂ)?enﬁbb'rﬁﬁmate |
recording layer is capable of fornmng a re atlve y

higRVE) QREd r5Q taib‘iﬂt ngng é:?équ @Hﬁpgﬁi’f‘g&%& i }tllyoﬁad

dependi ng on east one o erence o

1maegr(rap§{'gsteurvasb ility.

Industrial Applicability

The reversible thermosensitive recording medium of the
present invention is applied for prepaid card, point card and also
credit card, when formed into a card-like shape. The recording
medium formed into a sheet-like shape may be applied for normal
document, instructing letter for process management, or the like,
owing to w'ider printable area than the card-like size.
Accordingly, the reversible thermosensitive recording medium of
the present invention may be applied in a wide range of stickers,
e.g. on an entry/exit ticket, container for frozen foods, industrial
product, various chemical .container; and applied for large
screens or various displays, e.g. for physical distribution

management, production process management.
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and the difference of cooling rates following to
heating, and the el ectron-accepting conpound conpri ses
w@200b/e9ssd7 conpound expressed by foll ow ng GenerG/JP2006/305767
Formula (1): General Formula (l) where, in the Genera
Formula (1), "1" represents an integer of 1 to 3 and
"m' represents an intege IAIMES or nore. 2. The
reversi bl e thernosensitive recordi ng medi um accor di ng
to clalm A revaistble tHdrnieRs tiVieSrevdriiiggesdiaim23 to
40. 3. The reversible thernosensitive recording nmedi um
a%%orQlﬂ .to any one of clains 1 to 2, wherein the
ThePToseRsi ti ve recording | ayer conprises a
crosslinked resin. 4. The reversible thernosensitive
r ecor dd s§PPedt-uddccording to claim 3, wherein the
crosslinked resin has a hydroxyl value of 70KCHny/ g or

nore. % th@bﬁldseﬁgftsv@Ir@céﬂﬁhlgvmgr@sltthle\t@oﬁecor di ng
medi um according to any one of clainms 3 and 4, wherein

t he cro sl ink sk ls an.act ol,.resin

VR 75 SN (N e AT G Y
to any one of claims 3 to 5 wherein the crosslinked
elestron -dosasing calaringicomponnd enhantelecwpoasespting
The reversible thernosensitive recordi ng nedi um

8sapodindy to any one of claims 1 to 6, wherein the
el ectron-donati ng

the thermosensitive recording layer is capable pf forming a
relatively developed condition and a relatively erased condition
depending on at least one of the difference of heating temperatures
and the difference of cooling rates following to heating, and

the electron-acce-pting compound comprises a phenol
compound expfessed by following General Formula (1)1 |

HONg R %
ITI C ITI —(CH5)m-1CH3
H H
General Formula (1)
where, in the General Formula (1), “]” represents an integer

of 1 to 3 and “m” rei)resents an integer of 23 or more.

2. The reversible thermosensitive recording medium

according to claim 1, wherein “m” represents an integer of 23 to 40.
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coloring conpound is a | euco dye. 8. The reversible

t hernosensitive recordi ng nedi um according to any one
w®2ooehessos 1 to 7, wherein the PCT/JP2006/305767

reversi bl et hernosensitive recordi ng nedi um conprises a

protective |ayer on the thernosensitive recording

| ayer and the protective |ayer conprises a crosslinked

resin. 9. The reversible thernosensitive recording

medi und.ac@bredieng rsiblel thiernBysensétioe reiched prg mestiuve

| ayer conprises an ultraviolet-absorbing polynmer. 10.

rSi [ s Tl

10BN IS N ohOHIURERS 1 10 2, PR b Ih B b sensitive

protective |ayer conprises ultrayiol et-absorbing
?Wé&'ﬁg éaY‘PhéOE‘é’rrﬁQﬁl agrogsl m{?ﬁ@ Tegidr si bl e

t hernosensitive recordi ng nedi um according to any one

of clainms 1 to 10, wherein the reversible
“thernosensitive recording nmediumis formed i nto one of

a card I| , | ¥

confi g%r ati 8n1le%%lmﬁr gj\? r;frrbes%:hsl.l 1&%1?%95%%% nlé(ﬁﬁm

recordi ng | abel rising:. the reversible

awﬁmg?&g.q lpym 3, engpawg arensluekesd apsig haSambYéﬁ@xyl

of clainms 1 to 1 1. and one of an adhesive |layer and a
Avgnhyofaggu)ﬂmm§@@¢mn@ﬁ@ of the adhesive |ayer and the

tacky layer isdisposed on a surface of the reversible

t hernosensiti ve recording

5. The reversible thermosensitive recording medium -
according to any one of claims 3 and 4, wherein the crosslinked resin

is an acrylpolyol resin.

6. The reversible thermosensitive recording medium
according to any one of claims 3 to 5, wherein the crosslinked resin 1s

crosslinked with an isocyanate compound.

7. The reversible thermosensitive recording medium
according to any one of claims 1 to 6, wherein the electron-donating

coloring compound is a leuco dye.

8. The reversible thermosensitive recording medium

according to any one of claims 1 to 7, wherein the reversible
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medi um opposite to the surface on which an inage is

formed. 13. A reversible thernpbsensitive recording
worewbessseonpri si ng: an i nformati on-menori zi ng PEr/IB20@d5767

a reversible displaying part, wherein the reversible

di spl ayi ng, part conprises _the reversible i

thermeosensitive secardangi mgdhemi CAmBESSS A REOtestayR lasar on

of claims 1 to 11. 14. The reversible thernosensitive

tB6 ahdiriseBsitve 2666¥dingdalyercimd thé provbetiee Nay be
i nformati on-nmenorizing part and the reversible ~

I spl.ayvin .are integrated. 15. The reversible
?ﬂ%ﬁﬁ%%%%ngS%él?%%gg %H% menber according to any one
of clains 13 and 14, wherein the
i nformati on-nenorizing part is selected froma

magneti c thernosensitive |ayer, a magnetic stripe, an

1 C menpry TN ré&Rdrstiile tHdMRh¥sedsibileotscdrdivg Rredidhag
card, a disc, a disc cartridge and a tape cassette.

16. I mage- pProgessi ng. apparat us .G rising.one of an
el par g o *Bedou SR oris S0P TRV B PP Hiafer

i mages are formed on_a reversible thernosensitive
ndrarvdoled - ahatrbrn g pohymerng t he reversi bl e

t hernosensitive recording nediumin the imge-formng
unit,

10. The reversible thermosensitive recording medium
according to one of claims 8 and 9, wherein the protective layer

comprises ultraviolet-absorbing inorganic fine particles.

11. The reversible thermosensitive recording medium
according to any one of claims 1 to 10, wherein the reversible
thermosensitive recording medium is formed into one of a card-like,

label-like, sheet-like and roll-like configui'ations.

12. A reversible thermosensitive recording label
comprising:

the reversible thermosensitive recording medium according
to any one of claims 1 to 11; and

one of an adhesive layer and a tacky layer,'

wherein one of the adhesive layer and the tacky layer is
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i mages are erased fromthe reversible thernosensitive
recordi ng nedi um by heating the reversible

WO besowmssensi tive recordi ng nediumin the i magePEr/aR00ug305767
unit, and the reversible thernosensitive recording
medium_is the reversiblé thernpsensitive recording _.
dsposaut arannfgee of 4hy reversible thesmopensitive regordipg
i mage- processi ng apparatus according to claim 16,
leeli @i op PO siteB@etHeOk it fa@e W whishane ivfage ishforaddd.
head and a | aser irradiation apparatus. 18. The
i mage- processi ng apparatus according to any one of
claims 16 and 17, wherein the inmage-erasing unit is
one selected froma thermal head, a ceram c heater, a
heat rbdl , Aar¢nnrsiblentheranesensibiveckecanding member
irradi ati on apparatus. 19. An i nmage-processi ng nethod
EsAprisihgyg: one of formng images on a reversible
t hernosensiti ve recordi ng nedi um by heating the
reversibl.e ther;f‘msensi tiverecor d'%n di um and
erasi ng™ ilﬁg?gréga P8 P RVEILE BPE ’t%gaermsensi tive
recor-di ng medi um by heating the reversible
t her noz gasersibée desplagiing pagdi um wherein the
reversi ble thernosensitive recording nediumis the
{ ever si/Bkbee il EhEREPEFIbIY Ais G A HhriTROmIHidES @hei NY

0 any

reversible thermosensitive recording medium according to any one of

claims 1 to 11.

14. The reversible thermosensitive recording member
according to claim 13, wherein the information-memorizing part and

the reversible displaying part are integrated.

15. The reversible thermosensitive recording member
according to any one of claims 13 and 14, wherein the
information-memorizing part is selected from a magnetic
thermosensitive layer, a magnetic stripe, an IC memory, an optical
memory, a hologram, a RF-ID tag card, a disc, a disc cartridge and a

tape cassette.

16. An image-processing apparatus comprising:
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one of claims 1 to 11. 20. The image-processing nethod

according to claim19, wherein the image formng is
we200608300uUt by nmeans of one sel ected from a tPer/mbo6/305767

head and a | aser irradiation apparatus. 21. The

I mage- processi ng nmet hod according _to any one of clains

19 andone ofeimiaget fosminggently aBdap 1 ager eyasdngNIBy

nmeans of one selected froma thernmal head, a ceramc

heat er whtree@timales, are frimed akPa ravBedbldkheikmandnasitive
| aser irradiation apparatus. 22. The i nmage-processing

AP ainErREanatel BeARtnd Pis SreBrdNTE her bRatinisiye

i mage formng while inmages are being erased by means
secardingrmativmain thaimagentorsmingoupdtuind conpri sing: a
structure expressed by follow ng General Fornula (2),

HO f MiuGebrareH2 e rbin it ke Revatsibd BHeAmO8e n eV e,

in the General Fornmula (2), "ni represents an integer

%géording medium by heating the reversible thermosensitive
recording medium in the image-erasing unit, and

the reversible thermosensitive recording medium is the
feversible thermosensitiye recording medium according to any one of

claims 1 to 11.

17. The image-processing apparatus according to claim 16,
wherein the image-forming unit is one of a thermal head and a laser

irradiation apparatus. -

18. The image-processing apparatus according to any one of
claims 16 and 17, wherein the image-erasing unit is one selected
from a thermal head, a ceramic heater, a heat roll, a hot stamp, a

heat block and a laser irradiation apparatus.

19. An image-processing method comprising:
one of forming images on a reversible thermosensitive

recording medium by heating the reversible thermosensitive
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recording medium, and

erasing images from a reversible thermosensitive recording
medium by heating the reversible thermosensitive recording
medium,

wherein the reversible thermosensitive recording medium 1s
the reversible thermosensitive recording medium according to any

one of claims 1 to 11.

20. The image-processing method according to claim 19,
wherein the image forming is carried out by means of one selected

from a thermal head and a laser irradiation apparatus.

21. The image-processing method according to any one of
claims 19 and 20, wherein the image erasing is carried out by means.
of one selected from a thermal head, a ceramic heater, a heat roll, a

hot stamp, a heat block and a laser irradiation apparatus.

22. The image-processing method according to any one of
claims 19 to 21, wherein the image-processing method comprises
new image forming while images are being erased by means of a

thermal head.

23. A phenol compound comprising:
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a structure expressed by following General Formula (2),

O

HO-@—III—&—'T—(CHZ),“_1CH3
Hy

where, in the General Formula (2), “m” represents an integer

General Formula (2)

of 23 to 29.
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