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WO 20061099507 PCT/ JP2006/ 305767 DESCRI PTI ON NEW
PHENCL COVPOUND, REVERSI BLE THERMOSENSI Tl VE RECORDI NG
MEDI UM REVERSI BLE THERMOSENSI Tl VE RECORDI NG LABEL,
WRMoRGisBlzE THERMOSENSI Tl1 VE RECORDI NG MEMBERCT/JP2006/305767
I MAGE- PROCESSI NG APPARATUS AND | MAGE- PROCESSI NG

METHOD Techni cal Fi esent invention
relates to a new pheﬁ% Ségir;pp;lﬁln useful as a color

devel oper. [ S I tive cor di ng
medt um - 2VEE SHEKRIE P OEhER; RSV ERsRR R et um
in which calor_images _nay be forned and er ﬁg{
 SHERMOSENSTATYE RECHRBING JFRY Y Madth SRR SR B en
15 el ectron-donati ng col ori ng conpounds and el ectron-
2c TEHERMOSENEETRVE RECORDIDG LABEp/E EY ERSHHRE
energies, and also relates to a reversible

t her ros GHISERMO SENSITIVE REGHRDAN G MEMBEIR

t hernosensiti ve recordi ng nenber, an inmage-processing
BMAG R{PROTEIS SINGAPE R ATESS | A DNEMAGIEZRPROCEBSING
enpl oy the reversible thernosensitive recordi ng nmedi um
respectively. Backgroungmirioiher nosensitive recording
medi a which utilize reactions between el ectron-
donating col ori ng conmpounds (hereinafter, | WO
20061098507 PCTI JP2006/ 305767 sonetinmes referred as

TEAREL i geent or "leuco dye”) and

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
revexlsibly based on color-developing reactions between
electron-donating coloring compounds and electron-accepting
compounds bsr 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 reversibl.e- thermosensitive recording medium
respectively.
Background Art

Thermosensitive recording media which utilize reactions

between electron-donating coloring compounds (hereinafter,
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el ectron-accepti ng conpounds (hereinafter, sonetines
referred as "color devel oper”) are well-known and
have been broadly wutilized as output papers of
waowé/oassies, word processors and 5 scienti fi ®CT/IP2006/305767
i nstrunent ati on apparatuses, with an advance of office
t L O ngwadays i n nmagnet,i c _t her nosensi,tive
S@%regngéugﬁfegggg Brs e-%%lf)amcgar%l N r%i nt® % .yeF§ oftPdn
nyi ronnent al i ssue, these conventional recording
efeeiraniaecpp e CamRpundy IbarRibal e elingy dofehed
10“%£eir use and are required to be recycled, and to
afe “clen developer’)amsanmell kaaserand chayelcbes rrobrandly
cannot be erased, and thus cannot be used repeatedly.
utidizeddias ontpaéweapery medt facsiinsilesyr wordn pontgssoos nand
recorded portion, and therefore the total areas
scepiifieintromentateonagedratwsds, withcan ldvancendesfficbe
15 current situation, the amount of information to be
antemadrm, andraduweddyer iRt MAWnedid thermsseesitNteaggga
to be recorded is fully occupied. Because of the

s WS ladr P r&fp MASIA dPA BRI PLa Pl OBl em  Of
def orestation, devel opment of reversible

the”Fi%%E‘Si%g‘ée%n{rﬁ%% émlrfegggfi{@;g%? o S HEVELER 's??

many ti nmes een desir eses demnman
AN ROEE A af SR Bl BRSPSt
B HBSBRG APV TUER 47 5 TR RO 06 usad b foer

t hose using $ WO 2006/ 098507 PCT/ JP2006/ 305767
amountar howeugmi cpconded tmpeepgapnoti be erasedngypa thus

and white opaque is utilized. Alternatively, there
carothden @e@ aeppsetedly. 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, 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 reversible

thermosensitive recording medium which is a kind of those using

2
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reversi bl e thernosensitive recording mediumwhich is a
kind of those using a dye, in which chem cal change

is newy utilized. 5 Specifically, for exanple, gallic
veg babsomsarsed i n conbi nation with phl or ogl u@icmab208s308767
col or devel oper (see Patent Literature 3). Such

. ghenol phthal ei n and t hynol pht al ei I.
RS A P LR e L S
Honpbgeneous. nj xed sol utjion c osed of col oring
AWYe I%BI%’gfzegieve‘gbtﬁéP?t‘é’ﬁgy’i §r}b%§<)??FFE % Br P Eder
are cgntained in a _recording |ayer (see _Patent
r9vegphlatdermosgnsifiye rpcontingrbedive Whieh iy atkipssof
are wused as a color devel oper (see Patent Literature
HoseSating oidyki ¢n Wiiedr chempiealydhageets newdy aitdized.
gallic acid. and higher aliphatic amne are used as a

Sptdficdlyelfopexapgde, Rallénticid ienatdriascodnbiithtidd wiidh.
Further, Patent Literature 11 discloses a reversible

PphHRreRR&AALL Y@ €61beddVe16edP et PR @ Hiterature 3).
thernosensitive recording nedium In the reversible

SHEK BPRpRRIddsVEs FREABITIEhaTOIPRA R |
phospho?@ cosnpognd, att;l car ggﬁytl %oggtgk%gnmb%u%%‘?d

S AP ETBRIE3 OT U0)] O8s60u B
SREPLRSHos O ORISR B Bes LPL I er, anc
GIVRBLERUR ST DR SRETBIASCH ARADFGTE LaFoTmEeea w0
2006/ 098507 PCT/ 3P2006/ 305767 stably maintai ned at
Pajerd Liteppiatres t.6.otmd 7. addficorbis, acidedenivptivgs are
erasing can be repeated. And then, Patent Literatures
usedang a1®1dr slevebmp arseefPateptichivkretomeodihd Salts of bis
(hydroxyphenyl) acetic acid or gallic acid and higher aliphatic
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 coﬁlpound each containing a long-chain
aliphatic hydrocarbon group as a developing agent is combined
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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containing a long-chain fatty hydrocarbon group which
conpound has a specific structure. In the recording
medi um where these materials are enpl oyed, however,

wieneosssrre such probl ens that the erasing rarari066/305767

sl ow and taking nmuch tinme to rewite; erasing 'S

Fm@l taifl dtehteﬁgpl%nem @% terta¥ 9e a% QF ahﬁ“‘%‘%es s

ow. "10 Therefore erature 4 dlscﬁosés a

d um i n whi ecific enol ound
d§9§£$‘an9t%er Skt Mg hafh FepedfefonAnd e Rad
evel ndi {i.gn..and erased condltlon hi gh- speed
2«?%%‘. E ¥t aéaé{céﬁr@ﬁr aseahia Pf § Riencli mpenndi an
e part. In this recording mediumin which the
??drmis adomgothwin fatix &y dreenvhon guges vekichioepesed
by means of a heating nenber such as a hot stanp,
haata gp¢dific stonctwream ¢ heater. Therefore, the
reversi ble thernosensitive recording nediumis
sui t able therrepoatingcale disth wiHerewdiese MAYe9hld hee
conpounds exenplified in the 20 above-nenti oned Patent

é.mt;ﬂﬁy’t’édl,ﬂﬁo&év@ﬂ%elib@hef@bﬁéﬁ‘@;r@ﬁl&hs thwhitel Jr%gi‘ﬂlé es
heating to high tenperature during color devel oping

ﬁ%raﬁ%f%a%%ﬁgé%{ég‘%’%??ﬁ%ﬁg Ry "

|s réguwgog§$ggggkq@§ @ﬂi of§QFC|f|g€1I Hﬁ%nce pul se

urre e app fred™s o |ng

record eed is_sl apd further h
t enper a gireeforecmfs)'é‘geq? b‘?raagﬁ‘ﬁdg‘ ‘ih&c 958 S 1 EBFAFAA g
ng occyrrence of blowing 5 trace.

’gﬁg‘fr%ﬁl W% e Foeecitisphenel cqmponaddsdisagl. atbsaelar us

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, r:olor 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 Lite‘rature 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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becones large, resulting in larger rewiting
apparatus. Further, as the phenol conpound descri bed
in the above-nentioned Patent Literature 12, those

webodesie! atively low nelting point al so hageseernsoser

proposed; however, the 1o recording nedia in whi ch

t hese were e 0 sfactory
coI ori %ggs)ggg iv?fn)? pr%’(l iﬁhs arlF%Se?\%ﬁf %mc?he
I S not atlsfac and thus. th recordln
an% SIS EGUUIFR], T e pPBLiPd foE A RSt GieF dUIpRAREITLine,
ound c ntalnlng a Iong chai n al kyl urea having

FZHBBE SRERHGHE Tow and: Setbaedieh temmnathre CAREralaTes
12. The recording nedia utilizing such pheno
domsssne e epcinmiingmedivgnsbmeiting ocgurreaicerofdgoniak
density and erasing optical density, however, storage
wtazbi | iInyadditiomgcheppower siu@pﬂlptofsthtaiﬁefcatdlhfgyaﬁpﬁlratus
i mage density is significantly lowered at a 60C

sé wmage 14684, regulihkYin LGk @dwirdfinkhgsshragasr di ng
medi a 20 therefore they are not practical for use.

Mbr €OVEhrtiferS IQﬁsCtHé 5h@ﬁsn9&m%mauaéisé}§ww9n Rhe _
| ong-chain al kyl group of carbon nunmber 23 or nore is

ShoR-a8amlibRo R A8hy 1k SRALIIRE A8 A0, HNavsr,

there are problens in recordi ng medi a®usi ng

'%%*F?J"S‘B%&oé#a&a%?'ﬁ%veeﬁ PO Rp oS e REBEPERFT 8 ot or age
stablllt | ari{s or being unfavorable f
’iﬁcaﬁd% \9@ @éééag%caméa SeV5ES ﬁgﬂplgpsggd and

erefore, they are not practical for use. [Patent

9@? 1bit5 sptdstactonpaplesmpae veitivagpl helathonreservabditnof

1&@? A) No. 63-107584 [Patent Literature 21 JP-A No.
e8gges 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 recording media utilizing such phenol
compound ex.éel in coloring sensitivity, color optical density and
erasing optical density, however, storage stability in image parts
is not satisfactory and image density is significantly lowered at a
60°C storage test normally required for these recording media
therefore they are not practical 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 probleﬁs in the

recording media using these compounds such as low coloring
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[Patent Literature 3] JP-A No. 60-193691 [ Patent

Literature 4] JP-A No. 61-237684 [Patent Literature
5] JP-A No. 62-138556 10 [Patent Literature 6] JP-A
W 2006893338568 [Patent Literature 7] JP- A N®CT/JP2006/305767
62- 140881 [Patent Literature 5] JP-A No. 63-173684

Patent Literature 9] - JP-A No. .02-188293 Pat ent
%intsé?éﬂtéfr én‘ib?r‘?ﬂﬂ%t‘%\lé@f@ 91%3@9‘4’%9 [‘@é‘tggrﬁ‘lrts or
Literature 11] JP-A No. 05-124360 [Patent Ljiterature
beine jprfavREablystoryadvi spegsh eERSIngG besanqn of alop srasing
No. 10-95175 [Patent Literature 141 JP-A No. 10-67177
sprateand thersfarer theyshrg pop practizaddon 45601 20 [ Pat ent
Literature 161 JP-A No. 2005-1127 Disclosure of
[Pavent Loterfteretjlect of JdapanmsesRatedtnApplications to
provi de a new phenol conpound useful as a col or
LigdeOppar(JP- Ay Nevesdidrss4 6 WO 2006/ 098507
PCT1JP20061305767 thernosensitive recordi ng nedi um

[Page Rt LeMaSLb @] T herymaeRgl loqvegsegor di ng medi um
whi ch exhibits satisfactory coloring sensitivity and

[P5eht PlcIPaLe BEST ST AR RAT GoPigREYabI L1ty of image
parts, an

ts reverSi bl e thernosensitive s recording

[, E i bl h it di nber,
(PREGR: FBELErA g appark o 2nd i RRAEEET ooessing met hod
[ﬁgggghisagégéeégi rev%ﬁghph% %ggigggggsitive recordi ng

i 3

ely.
[Patent Literature 6] 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. 02-188294
[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
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The present inventors considered that in reversible
color 1o devel oping and erasi ng phenonenon of the
conmposition which contains the coloring agent and

wobwsnsgemel oper, bal ance between ability obctheoemoos7

devel oper having a |long-chain aliphatic group to
devee bz ehBeLice! Ory aafht i ge! i ve, propert
bet ween nol ecul eisetagirs [ rrpo?é]gdnl:uEFur %r, e‘i he?kgvers\{ble
' that r .t o increase calori
R RO xd Be AP il IR, BEhITRe i tetagtary
' point. /As a result of designing
%8%%?“\##%“&%&@& y e&Feﬁf’Pﬁct EF%E, Fe%stangge and
f ound %gfh_use of a specific henol conpound having a
IPSEGETIRI Y RY 1R gt P Rt sc A revieasilde phemmosmnsitive
and ayea group as col or devel oper can achi eve 20 high
E6FOYIRG g li:tIQMetl‘yﬂdﬁdtb‘PleseNﬂaﬁiitiviet yeaoclihiggmepber,
erasing ability of inmage parts which had not been
ABYHEEVRYP dgy S11kh epwp aC @t endsi m ag ¢ tperopesdi ngndl e €8ed W 1¢8
t he above-nentioned problens. The neans to settle
abmleyi sthes mversiblé ol fiawmosbnsitiveVef§ddRling medium
t hernosensitive recording nedium containing a support
aaspectivgfnosensi tive recording |ayer formed on the
support, wherein the thernosensitive recording |ayer

cont o i JALOF 0B SAA A0 P SETRRI AN
dECEIRiag ABNtradiBecRRBRoBeGon Pl sPauins bsnarthish
SRR, e uPing B6° aR A nd o 1or s lane’ drisnes pagween
ABHEBUAG A Selih dPlonsherons colpoaabacx plimugic Byoup
Iooldleg\é\{or;)gtl?grég{oarling'[::greml :ntsji:)h:e cohesive property bet
property between
molecules, is important. Further, they considered that in order
to increase coloring sensitivity, the color developer is required to
have a lower inelting 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
high coloring sensitivity and 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 means to settle above issues are as follow.
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General Fornula (1) where, in the General Fornula
(1), "1" represents an integer of | to 3 and "nf
represents an integer of 23 or nore. <2> The

reversi bl g bhersMAeNS] diY6s& KSR $U QGcHF&i:ﬂ%Th?édnﬁhat ed
in above <1>, wherein "nm' represents an integer of 23

conBiRig 2cSTRPAT LTy he g Tty ae B Y Bmed

erein the zc thernpsensitive recording | ayer
on ?gﬁt%}n&or&, SY B Be HIEampsens IvmEe saring ks
t hernosensitive recording nediumas stated in above
cont@rnswheedictronedenasivig nkbarings¢ampasingl hpdr aryl 8 WO
2006/ 098507 PCTYJP20061305767 val ue of 7OKOHmg/ g or
ele 8Bioh-atlep iy eyl md ethdehepsansddiver d ecandiing layer
medium as stated in any one of above <3> and <4>,

- i ' b0ei vi:pal
is IR e LR S LAy oo Pel R Rl BRI B AR oy
di um as tated. i.n apy one. of above <3> to
rel (el f e S rt i Pr el LS pB 0 TRV k€% an
_isocyanate conpound. <7> The reversible .
differempsseinBpeting tergrafiatyraedingntas didfexenre af sp9lige
of above <1> to <6>, wherein the io electron-donating
rateslfotliavwgimpipatinig,i snd theiebe dyen-a8cepitnagr espsiuplde
t hernosensitive recording nediumas stated in any one

con?hiABQV B he kol L@ iy Sun ek St sk delEb § 6@l Il € General
t hernosensitive recordi ng nedium contains a protective

lelﬁ¥1 L @9n: the thernosensitive recording | ayer and the
protective |ayer 15 contains a crosslinked resin.

(HO) <z Q
'@w—c—wmgmwm
= g

H

General Formula (1)

where, in the General Formula (1), “1” represents an integer
of 1 to 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
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<9> The reversible thernosensitive recordi ng medi um as
stated in above <8>, wherein the protective |ayer
contains an ultraviol et-absorbing polynmer. <10> The
weYntedsklre t her nosensitive recordi ng nmedi umpc20Pames/305767
stated in any one of above <8> and <9>, wherein the

i ntains ultraviol et- absorbing
?ﬁgégggi c Cl)iﬁlgxg{fné?c ®S: <11> The reversible

medium. as stated in any one

h il .
of Cabes < rEhy FebgESblc, Peiae it e, BBt g mélinr 55

tper gsensi tive éego_r di<;2’% mediumis formed into one of
§- Y Cal2PYIdne PLBEPYE (e, 28R aet™.| Whereindtherressiipked
configurations. <12> A reversible therniosensitive
Fe¥dr 1 #) acaplrolyehresiming the reversible

t hernosensitive recording nediumas stated in any one
of abo¥e> <(Bh¢ gewdrisibbntheameowfnsitivadieesrdimg metiunnad
a tacky .| ayer, wherein one of the adhesive |ayer and
stetetlankyny loamecof ABodk 3osd<en, whtei@eBe Arobélenked
reversible thernosensit:ive recording nedi um opposite

tesibhie GsEEGRe@ Wit &1 i80c)dBOR donpdhfEd. <13> A
reversi bl e thernosensitive recordi ng nenber 1r

cont aidyNg Tk k& NTBt Ol d.sﬂ.igg l‘%%{){'dg{?glr}l%dﬁ}lgl as

reversible displaying part, erein ther
i [ rt ' the_reversibl e
?%azcrgﬁiaiéé%%?%ev%ﬁ?g%‘gér giﬁﬁgtomg TUMhESEC R 5P&d in any one

fec Ibov_g <l>.to <l1.1> <14> The.reyersihle
SHBL QREAHIR R CO LR RICARP 5 3458140 §Y€t ated i n
above <13>,_ wherein_the information-nmenorizing part
and. Yhe rdeFeyansiblgitharmaseqsyare recerdimgemedive. as
<15> The reversi bl e thernosensitive recording
stagedipegnyone of above <1> to <7>, wherein the reversible

thermosensitive recording medium contains a protective layer on
the thermosensitive recording layer and the protective layer
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
as stated in any one of above <8> and <'9>, wherein the protective
layer contains ultraviolet-absorbing inorganic 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
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stated in any one of above <1.3> and <14>, wherein the
i nformati on-nenorizing part is selected froma
magnetic C thernosensitive |ayer, a magnetic stripe,

car@flike, TRBBIVik&Ns0PE {-Cidle a HEMRYIY-1iRe ROMI @A tidnEF-11)
tag card, a disc, a disc cartridge and a "tape

cassglde. K183 eAQﬂAl%’%fh 1%8588%?% AR AP 1abel

contalnlng an

i mage-erasi ng unit erein 10 WO 2006/,098507
conrsw?lrmgeevw shle 9SEPSIHEP REGOSAIAE MBediemp g

t hernosensitive recording nediumby heating the

stated ansihy @ncef aboanst i+ ve fétaramdgnaretianmaidhesine layer
i mge-formng unit, inmages are erased fromthe

and avmcsliwﬂ@yéﬂewmiQ&QMidﬂe/ef t e of dih e vieeldi v Ay dhdad tagky
the reversible thernpbsensitive recording nediumin

layEPQS di%B98e 8F &% aNGu P d o@f‘ﬂetﬂ%@e&@i’lﬁﬁsﬂlﬁlﬁnosen%ltéve

her nosensitive recor diumis the revers
— &rnnseg itive rec. eq; %g statgd e %ﬂ¥3%9e
b eI TEPEhihy S bESE o u T A% B0 Bcs Ty
apparatus as stated in above 10 <16>, wherein the
Ornﬁﬁbe-forning unit is one of a thermal head and a
| aser irradiation apparatus. <18> The i mage- processing
appaldius AgeveasBuei theamposeneitofe alboved ki meamder
<17>, wherein the imge-erasing unit is one selected

conft b O 18 e i iEr nh2eidn - th GRbAI 6 ghpal Lhndaa hedlerkhle a
15 hot stanp, a heat block and a | aser irradiation

dlsgPagy'?‘{rfé H?rt Fhiteil th’éalge%&fs?ﬁfesﬁi&g] g‘ihgg&'a&%‘&{i‘t % he

ormng I'mages on a reversi r nosensl |ve
eversi bl e

revgﬁgftﬂgs I{r{gg%rlil?}ég%? E'I%Etalrggié rI]Ee(ﬁlum as stated in any one
of above <1> to <11>.

<14> The reversible thermosensitive recording member as
stated in above <13>, wherein the information-memorizing part and
the reversible displaying part are integrated.

<15> The reversible thermosensitive recording member as
stated in any one of above <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 containing an

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

10
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medi um and erasing images froma reversible
thernosensitive 20 recording medium by heating the
reversibl e thernosensitive recording medium wherein
wdg0k/e8y7Si bl e thernosensitive recording nedirgpoicsos767
the reversible thernosensitive recording nmedium as

Shﬁifé@ aFt A OPGn0 % r@ggi/sqbs%f}iléro gél'elrf 1t1<vzeor9:f:fr§1n%>

i mage- processi ng net hod as Bove

e formn arrled ouf. by nmeans of

deasld by ieh AR Akibl P Grnsalivaetording
' i at.i on appar at <21> The i nmage- processi ng
Y IOI“d‘“ 32 Wheabhaes ifox OERIng ity ¥maaﬁ%@ée @rgﬁearfaomzmef
wher ei e image erasing is carried out by neans o
SRECGPLE F Bormponm sitivenesanaRin g eaiivan bor bk tingcdter
a beat_ _roll, a hot stanp, a heat block and a | aser
reYerfiblg b}ilﬁlappwrammlye rardilng niatige pnabessi ng

met hod as stated in any one of above <19> to <21>,
wineuger ¢r asieg iuregeapdadessd vegsitde vhd r awseakitive #e¥ording
i mge while the old i nages are being erased a thernal
Ineatiund @s €R3:xehe pHidNG Ith@@ﬂﬂ@@uﬁgltw}@é&u@ﬁ élné&f&iﬁtéér e
expressed by follow ng General Formula (2 ?.

std¥ed- it 4% B d5Bote <(i%n€6 %'115?” mula (2) Wher e, in

the General Fornmula (2), "iIn" represents an integer

Sihéﬁa'%%’éﬁ?ﬂ;ﬁéhﬁﬁ%e&gg%ﬁ%“aéé e snied Hi?have
ble th sen5|t|v coIo

SR et ersin 8 BRIt SR BLERE o' ERerBAL hoad

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
hot stamp, a heat block 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
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
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<0 FIG 2 is a diagramexenplifying a configuration,
in which a reversible thernosensitive recording | abel
is lam nated on an 12 WO 20061093507 PCTI JP2006/ 305767

<199 ?z‘h%“re‘fﬁrtt}{e ﬁqggeﬁ! (Pﬁn TS @agi‘ e{l‘tt ﬁféﬁﬁﬁdﬁé’b@%n%

con lguration, In revers nosensitive

selgfGal Bl RBer i bg‘é“d”atfagfa” waﬂw’% dhpigetul

rever5|ble t her nosensitive recordln | abel is enpl oyed
on £2171 debheamage @raseasimsprefhqhpeistagpd insany one of
schematically exenplifies an i mge-processing

abappal@tusndwh20e] whaeinndye igrasi agasing oy caeciedububypy
a ceramic 10 heater, and the inmage formng is carried

meQHb dorde LBRI(TRU ﬁ%&‘&j a t1esRBal RId-a EbfamiBheater, a heat
schematically exenpllfles an i mage- processi ng

rolf""a{’@l{r %té{%ﬂ% pea gt %??%e'x{ﬁ’%”fds%r} ’ihﬁﬁaﬁ %{?Mrétus.

|ve IO a s nt esl ze
conp [ Ie 1 used. for tqﬁﬁfresent i,nvention
obt & ’@9 © dTASH PHOCPREILT MYl 25etionad P pBx one of
mass spectroneter FIG 6B shows a positive |on(Eeak )
abgseofilfe of <& 1synwheseiredhe donpgemtocasBagmpletiodisertains
for the present invention obtained by use of a

new iimea ®f whilghthesebdbnfarge s ane rs agspestiadaetlermaDhead.
FIG 60 shows a positive ion peak profile of a

syntdiesi zed o K&WOH@I‘Qp'O%IEd(%Hﬁk&&ﬂ?ﬁdstfr%rctﬁi‘@ expressed

present invention obtained by use a time-of-flight

ndar ion spe ter FIG 6D shows a
by %Ogl(si?‘fv enern? Oﬁrng |6}£Q f a synthesi zed

o)

HO‘@*I}I—&—?—(CHZ),“-@%

H 2] General Formula (2)

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

of 23 to 29.

Brief Description of Drawings

FIG. 1 schematically shows the color developing and erasing
property in the reversible thermosensitive coloring composition
according to the present invention.

FIG. 2 is a diagram exemplifying a configuration, in which a

reversible thermosensitive recording label is laminated on an

12
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conmpound in Exanple 4 used for the present invention
obtained 13 WD 2006/ 098507 PCTI JP20061305767 by use
of a tinme-of-flight secondary.ion mass spectroneter.
Wwd fe06/@Bsoshows a positive ion peak profil e obceiP2006/305767
synt hesi zed conpound in Exanple 5 used for the
resent invention obtained by use of a tinme-of-flight
M- ddiraedKtrid#e-nass spectrometer. 5 FIG 6F shows a
positive ion peak profile of a synthesized conpound
i n SFifhet ixaBiagpie axempplifying atvenpgagahion. dpewhich
obt ai ned by use of a tine-of-flight secondary ion mass
a speetsibletlkerméidh siCiSestrmosdin g bah¢li isd ampimasedion a
profile of a synthesized 10 compound in Synthetic
CBxRMpl e 2 used for the present invention obtained by
use of a tinme-of-flight secondary ion mass

SPeCHemef 8f a diEF&mﬁé&eihgmyﬂlgoasﬂom@rh@Mq&kwhich
profile of a synthesized conpound in Synthetic

a %@%@iﬁl@tﬂéﬁﬂoéé}{sfiwﬁ %}c%%ﬁm AN GRployPbaied

se of atine-o t secondary ion ness
.spectrongter. Fl.G ,7A;shows a negative ion peak
V1§?8f".a138g§tre 28 3 iFRlay E%%Bol'conpound in Exanple 1 used
for sent invention obtalned .by use of a.

t§ e FE A SRR madtimlly SRPBPIAES u atasRates ing
FIG 7B shows_a negative ion peak profjle of a .
aRRATAtES] PPTetDABO IR heEAHRE 8 ATGcoRp by hseramic

present invention obtained by use of a tinme-of-flight
hesteondadytieoimage orpéngrisrparsied quichy aCtkewmal head

negative ion peak profile of a synthesized conpound
reispeExianpt.e 3 used for the present invention obtained

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 time-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 ion 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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14 WO 2006/ 098507 PCT/JP2006/ 305767 by use of a
time-of -flight secondary ion nass spectroneter. FIG
7D shows a negative ion peak profile of a synthesized
wrgessh7i n Exanpl e 4 used for the present POVEPAOGNS767
obtained by use of a tinme-of-flight secondary ion
mass spectroneter. 5 FIG 7E shows a negative,ion peak
b rusge P ad‘l‘mﬁ'%ﬁiﬂt‘m%P%‘é’d‘d”crgn’;ﬁ’é‘uﬂ’d’sisr?pégg?ﬁﬂ‘%t%r'usgd
for the present invention obtained by use of %_,
t i me-BIGf 6Egthowseadprritiyei ion pealk psp@i% Pgﬁ‘e’f)é?t. esiggd
7F shows a negative ion peak profile of a synthesized
comppouridin Ex3ym leed ivseBxanghe grassad ihyention phiaad
invention 10 obtained by use of a tinme-of-flight
b§ac¥nefiatimerofiAsght spenidaryeioar maskGpetGraheber.a
negative ion peak profile of a synthesized conpound
i n SymtdrebFesHewdR! podtivesidnl Pealkt ?eoﬁwaerat sy meheRiZeah
obt.ai ned by use of a tinme-of-flight secondary ion mass

' .El i e .
c%i?lg?)ﬁ%gf {l?ggtn%ﬁetl'é Kk ahiH18 H0NSe £ PR ip¥Esé PN PEAtion

| 0 synt hesi ze conpound in nt hetic

a 3 . used. for the Rrase [ t:l tai ned by

ofEEHRAY ot b I AL o OMED Hon a8
spectronmeter. 20 FIG 8 shows an infrared absorption

SfB SOMfReSf a  synt hesi zed conpound in Exanple | used
or the present invention, FIG_ 9 shqows .an infrared
absor BlGoRCsphevs gnpegitiye %Pﬁégipz"@gﬁe&%ﬁ%h?‘??‘lzed

Exanple 2 used for the present 15 ) .
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 4 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 shows a negative 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 negative 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
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WD 2006/ 098507 PCT/JP2006/ 305767 invention. FIG 10
shows an infrared absorption spectrum of a

synt hesi zed conpound in Exanple 3 used for the present
wonesibdsemr. 5 FIG 11 shows an infrared absopptiepos/3o5767
spectrumof a synthesized conmpound in Exanple 4 used

r () 2P ' G 12 shows. an ipfrared
B euirr ReRECAr-AEPHERLLANary ion FASY Shiliblin™
Exanpl e or the present 10 invention. i
shov\n}e,3 lglcg'o?%rﬁb%ﬁ Eal e ]RIENET L9 é‘r‘?&?fg%’ "nfg@e‘lfo bRY Pﬁlgesfzed
t t f the reversjble thernosensitive coloring
Egﬁgg‘%ﬁ%ﬁ%m@ﬁw*ﬁ OFrtagcpeseny dpvpBhonisbadned
de for Carrying Qut the Invention (Phenol Conpound
ggdwﬁe%{aﬁiuap‘eoff sinpsegesidanyel omemasdispg ctrpane tar)  The

phenol_ conpound according to the present invention is
a newfﬁlﬁe% shomwoame @Etpressrdebk folfilowifng s@atlessbked
Formula 20 (2): HOr\\ NCN(CH2)miCH3 H H Ceneral
¢gmpohad(i2) Exekgrle, 5 used Her Ghogimisef0iAVERti08) obtafhed
represents an integer of 23 to 29. 16 WO 2006/ 098507

B ubkJd2a @n 61T Qight/fecoHndbi§ i08VRLSERb8ctrometer.
t hernosensi ti ve recordi ng nmedi um

FIG. 7F shows a negative ion peak profile of a synthesized
compound in Synthetic Example 1 used for the present invention
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
spectrometer.

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

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
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according to the present invention contains a support,
at least a thernosensitive recording |ayer on the
support and other layers as necessary. r The
whesososseysi tive recording | ayer contains a paegrioos/305767
conpound expressed by follow ng General Formula (1):
. inveNi&€nN- (CH2) m 1CH3 H H General Fornula (1)
where, in the General Formula (1), "1" represents an
10 i nt oKy, )y resents an _integer of
23 or nore. Pﬁ'?%gk%e%%?g?ﬁl?dt%lgésoﬁgilé)ﬁsf??‘{}éuf’b(?gradi ng
r@yg - i t 0.t present invention in which
t he ﬁ?esrl}?f&ggg our?épuf ?chﬁl*grﬁfathteeﬂ”&ﬁe@él y

I condition and a relatively erased condition
3@%&%@?%8 on the heating tenperatures and/or 15
coolin%,ggtgﬁ Lollomﬁng to heating. The essentia
col or Td&et bphAysARI1Rfrased g hseeptivensuectitin bla
descri bed below. Here, FIG 1 shows the relation
poitides zadecemponndpm Exhngeest igedrfdr the greapatat ur e
in the reversible thernosensitive recording nmedium
vaegntipn.recording nmediumis heated from 20 the
initial erased condition (A), a leuco dye and col or
devel ofé6. drzeshimwt ech frifrhPed LBRBEE ALHS ebardh i Ch
the nelting begins, and then the recording nmedi um
eyithetizedh@® mpbhind i
PCT] 1P2006/ 308767 dg\r)gf%%’ég@c%ﬁg‘% ?@‘ﬁ{’{}%ﬁre?ﬁ%ugh
dfAveREoW rence of devel oping. Wen cool ed rapidly
fromthe nelted and devel oped condition (B), it may be

cool ed the t eqperature whil e intaining the
FiQ. 1% sHoWw{a' &1BE optical density change based on the
temperature of the reversible thermosensitive coloring

composition employing the present invention.

Best Mode for Carrying Out the Invention
(Phenol Compound and Reversible thermosensitive recording
medium)

The phenol compound according to the present invention is

a new phenol compound expressed by following General Formula

(2):

1 '
H0—<C:>}—?—C—$—10Hgm4CH3

H H General Formula (2)

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

integer of 23 to 29.
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devel oped condition, thereby a fixed and devel oped
condition (C) 5 energes. Wether or not the devel oped
condi tion energes depends on the cooling rate fromthe
webdogobssondi ti on, and when cool ed slowy, tbesenesiosss
appears during a tenperature decreasing process, that
is, t LNt e itiaon (A Qr r densgit
hehb Eé?ﬁrs@ﬁﬂ? dtkpeqjﬁg&geln@?&% e %&gﬁ@haﬁ?&%}é

than rapid cooling (C) energes. the o |

ted. agai . f i dl led col ori
ARE R OB p TRy SRt bo50RLT p R ekt dpepten
t he. devel opi.ng, t t Dto E)> wh
BBt RS AR FE P Rhp a7 B2 hesupppryand oHier lavers

initial erased condition (A). Actual devel oping and
8P 2G°R55%hper at ures may be sel ected depending on the
15 application since these tenperatures vary with the
utili Zeke thsirareseqsigent recrddéngolaybeyebofreins Buptheero]
the color optical density at the nmelting condition
e¢r pehadeet pore sepd ibyafolienisig Genakh EForeiladp)d cool i ng
may not necessarily coincide and may  differ

signifj tly in some cgses. 20 In the reversible
therw&ﬁgﬂ§ ' ecordi ng nmedi um of the present

Ibie
i nvention, the-c NG Lt 0 I ned through
rapid cooling_fr thlrg rr(%ﬁNd S%&ﬁfbﬁqlﬂ3a condi ti on
in which the ori i ageqn and col or devel oper are
bl ended such that they may react through nol ecul ar
contact, and the coloring condition 1&_VI)%F?6109 507
PCTI JP2006/ 305767 is often solid statr&™ef# Fagmula (1)
condi tion, the. colorin ent and, color devel oper are
coagulwalfeefﬁ’llfﬁrh@p'{;gg‘é?#l ggE‘BI“c‘ﬁ‘Rﬁb goﬁﬂ?%"?%%l.ts ag js
believed that the formation of the coagul ated

ISREEE PO toheiedd {Re Tepress g apantedaofs2Aoranodn t he

ot her hand, in the
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
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
the initial erased condition (A), a leuco dye and color developer
are melted at the temperature T; at which the mel.ting begins,

and then the recording medium comes to the melted and
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5 erased condition, the coloring agent and col or

devel oper are in phase separation. It is believed
that the nol ecul es of at |east one of the conpounds
ves soertmsso7t 0 f or m domai ns or crystal s i n t hepcsepmasaed?
condition, and that the col oring agent and col or

devel o e. separated and stabilized th h the
es%ﬂgmeﬁt lsmeBa)or%pagh.azhppwremetq#é{ edaning

i nvention, in many cases, the phase separation of t.he
Vet £9 9IG daiamrid L ftp m Héeo@ebpdm@ngpe}opemnahwnt@
crystallization of the col or devel oper cause the
itemagi e cooleal pethecbbm: tdmpetwt weashole Waéntainshgwhe
cooling from the nelted condition as well as the
develoiped dugrlitior, tdechely anfixdd afrdde v éleped! @hidition (C)
condition as shown in FIG 1, the coagul ated
efleir 6. Ur §ehSiHR ot RbEEh& ARGBIPUH PHndftfort AL Ur es,
resulting in the phase separation and/or

€ a&&@wmt LQSYiR r‘éb@ﬁ%c]:rhe Heyel E’@ﬁdltird}? miwhen

evel oper COI’]t al n enol group is a

oFRE AR AP BRI SRS TP gl%é&g, Fhi8 and

ong-cha ocar rou omnating the

structure as an form or rOVI
A8EieR NG PIREC B 5P abht Hﬁé@f ergge @ AT fr
focuied on the bal ance_between the henol grqup whi ch

lqwer,depsisyithg o eapiditoghidien %’g@ﬁgﬁ%ndpﬁ’gthel@)ﬂ\% hand,
2006/ 098507 PCT/ . JP2006/ 305767 associ ati on dom nati ng
whiga Beateck again framuseidly wadedmedoxiagcpndition (G

stability in coloring condition increases as
exaggl aicads asta lewer éempecatwre Tevtbhopdre dedeloping i ng
agent are nore stabilized. Consequently, introducing
taipe padirer (D wo BX; wikd i€ cboledfroaat htntdapdidigire,

associ ation in the nol ecul ar structure of
resulting in the initial erased condition (A). Actual developing
and erasing temperatures may be selected depending on the
application since these temperatures vary with the utilized
coloring agenf and color developer. Further, the color optical
density at the melting condition and the color optical density
after 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
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col or devel opers has been investigated. However, the
melting point of color devel opers becones high for
stronger hydrogen bond of col or devel oper nol ecul es
wo 200009s8@sed nunber of hydrogen bond and c@lc@rbiags/305767
starting tenperature is also increased |leading 10 to

detsTtd Wsatid S htivit roperties of recording
medi a,  For os?ﬁ"?é rgggﬂc})lr?, é/(i%&ét%flégzlﬁtcoﬁﬂv&gt%g%mf dedsed
drocar bon, group whi ch

-chain aliphatic _h p | C
3?1‘}:‘13%4(%%85 ¥'§ 03%8{%?0 rEPETARRL HRITARE fgnditipg.
LUGt Wre an reoyer, various investigations were

E?Br% 3’8 st eao‘i%at“%o‘@% &aBPnrﬂfoﬁi@g‘@ﬁ%ﬁﬂefisondltwn
asspciation which largely contribute to coloring and
Spakeshhe gplanipgeondition stadle t , Ot theaothexuhdnthin thy
usi ng_urea group as hydrogen bond association, it is
§838¢brandiion: the chlaging eigent opt calatr dandbper arsin
erasing ability- And further, the length balance of

ahiash stepe rhyigmoc dithiarb elbsy S thistethd ole BNRS! 6 UL | 21kt
20 As a result, it was found that by naking carbon

onehdrthefcontp kithd§a@UOmdIe k8 Tor BB m a i d Qp@}i'&al in the
hydr ocar bon group longer in chain length, s abl?l?y

b8p &r QUi ¢ N Hdd ORat $hé SHRIHAD aker yefl, Wen
t he carbon nunber of al aIl<yl group ?g %gfngr cgggf?)r

b @Plohlel Yarey ' .tlon is inappropriate and
BB G018 1A GRRELLEM L, LoReT ORe e, 20
ShHGLAL, Bohl em i reservability of. i mage parts

r e’fég%‘%zeaottr‘ggt han ﬁq’r?g%’éesﬁfléslé‘ﬁ?%{qq’ﬂy mangrasesqtihe ed
fgr t he industr tglrr;pl%e_d as distribution tags or
BPaResePAFRPY AL thssCauthr e paemt rad thegeder develmper
%&;ﬁrva ility conpared to that of office industry. 3

& theyrriatalhigagiommphohe saltredevilopar causerthe
coloring condition at 60C is remarkably inproved and
¢rasher operse porfertdye In the erasion due to slower cooling from
the melted condition as well as the erasion due to the heating
from the coloring condition as shown in FIG. 1, the coagulated
structures are altered depending on the temperatures, 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 between the phenol

group which is a coloring region and hydrogen-bonding
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to obtain high image retention rate. This is because,
even though the tenperature at which erasing starts
fromthe coloring condition depends on the chain 1 o
wen@t/twssly al Kyl group and it is 60C or |ess peingrR006/305767
carbon nunber is 22, the tenperature at \ghi ch erasi n]g
: .th Khe on er,o
F5REL AR ORI bt FRAELHLS, | DIFRREL R P AR RSl Piga
[ r.eservabi lity at . _Furthernore, it
B8 RRISERT 1 2o ot ‘i“f“%ﬁé’“a?’&%easigf%ﬁPﬁgulated
| ength is de.longer, the nelting point of the
ngﬂg%b‘ﬁa iOEHcahbtr o&?\‘ﬂf’@?? éé‘ﬁst%f%?“éﬁd fgerfoedryomore
| ead. _to higher nelting _point which causes the
dtailizsdat | onegawantdyi igtrodusing iney andder dvar ort mege
col or devel oper conpounds having al kyl group of
badseearhemhbondnprassocimteodniini theamiodéadnor yirecasianmf
20 with a brief heating at an erasing tenperature and
exnlgl developghs sipee dbeenasn s tighateid. y Ho@RveRouBs hbBing
coloring condition is stable. These results becane

pphetr ehéolbPdevBRogdrs HecbidBd BXEH 108 stPbEsENhyHRYSEIN bORd
and the production of reversible 21 WO 20061098507

BWdfﬁQﬁQ/eWﬁbol%Bﬁ[é@%gn |drbY¥€ed er?@ﬁl‘i)ie?gofrq)q}.d%gken

havi ng high sensitivity an eat -resi stan

- gglﬁpqﬁ/@bhgrlﬁggggéﬁﬁng&%%cgeﬂafaﬁ%qg'ﬁeg‘iggge;qa%'d”ﬁadmg

I Ca or us

ity an y pra

OE o o PSR S gtos RePAl HB0 Br
B Sl oRe! Soand hon, & plationm el el ooty
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. As 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
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present invention, it becomes possible to have
appropriate coloring stability w thout increasing the
mel ting point of color to devel opers and to pursue

wWo gde/e8br i ng sensitivity, storage stabilityTaredossosiss
hi gh-speed erasing ability of inmage parts

%&ﬂﬁia{lgﬂﬁfﬂlé by in g‘l%tsﬁ 29@8&1 %tggﬁf qgﬂ%gﬁ% L2 89 a%%s(vpera £ the

col or devel oper I'Nn fon 158°¢

Qr PSR B UL R R o FefE ok TR imdus o pploved

ARl erbubont s of bropossbuutian o hiAk Ggan i bizhr
SPiARe; (PO BRAi e (@pABeq Btooftheite 0f20fhees e ustry.
invention. O HC3 / 1 NCH (CH2) m 1CH3 Structural
Ewerer. (‘2 havingpa? 0asi0 860mbPETH L) &B006/ RGIZE Goldidng
NCGN(CH2)m!CH3 H' Structural Formula (3) OH

Ko X0 MH ¢ xCiaR J6rH° IOCid3re ha fk ablyHmproved and it becomes possible
to obtain high image retention rate.

This is because, e-ven though the temperature at which
erasing starts from the coloring condition depends on the chain
length of alkyl group and it is 60°C or less when carbon number is
22, the temperature at which erasing starts becomes 60°C or
more 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
chain length is made longer, the melting point of the compound is
approximatel& 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
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
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Structural Formula (4) HOO11 .. HOr
NC N (CH261CH3 H H Structural Fornmula (5 HO OHO
6 NCN(CH2), jCH3 H Structural Forrmula (6) OH HO. .
wo 20%/69887( CH2) m I CH3 H A 10 Structural Forowlerofs/ns767
HO 101 !'if?-} NC ~-N(CH261CH3 H' HO Structural
ornul a Anong {.he aboye-nenti.oned. Struct ur.al
tESFissgl(g%‘je ke 'simg PR iBb R AL gbﬁboﬁeesmwﬁdaafi
Structural Forrmula (2) is_ 15 preferably used as thagse
heait aﬁsr@a&c@qssﬁva'eﬂ}t@frwalé%wefﬁp hyin dHe o%pe@?*amﬁgng

%ﬂlgy and is highly practical for use became possible by these
discoveries.

In other words, by introducing urea groups in the
molecular structure of color developers and having a platform of
alkyl grouﬁ having carbon number 23 or more according to the
present invention, it becomes possible to have appropriate
coloring stability without increasing the melting point of color
developers and to pursue high coloring sensitivity, storage
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 g N—(CH2)m-1CH3

b
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
present invention.

9

HO—@—N—C—N—(CHz)m_1CH3

hooh

Structural Formula (2)

22



O these compounds expressed by the above General 23
WO 2006/ 098507 PCT/ JP2006/ 305767 . Fornula (2),
compounds in which "nx" represents an integer of 23
WO 20609088@ new phenol conpounds. As "ni' gets pc@ngRbe/305767
col or optical density, erasing optical density and
stabi I #Qy of coloring images are inproved therefore
nore ap ri afle recordi ng medi um can be obtained wth
| onger 15 C-87(€tidm.c¥her hand, |onger chain

requi res expéhsiWle raw materials which may be
difficult to obtain and inpractical for us

Therefore, the chain | ength %FE?%‘(EBFV“Q@ B 40,
nmore prepfprably 23 to 35 and nost preferably 27 to 35
for obtaii ngolo appropriate recordi ng nmedi um

pr operauéma@p@oh@n optical density, erasing
optica enéltyH st ab %y of i mages and hi gh-speed
erasing ability and nakl ng it practically usable. The

phenol conpounds used for ti&;mrce&ﬁlthfmami(@)w wi | |
be exerrpllfled bel ow. HO / N-'"OC -N (CH2) 22CH3 15

HHO I—|OI\5|—C—N—(CH2)23C|—|3HH O HO R\
N-C »-(oq'@» Cc- N ((8H2)m1CH3

5
Structural Formula (5)
HO OH
"
fl‘l“C‘N—(CHz)m-1CH3
b
Structural Formula (8)
OH .
Q
HO N~-C~N—(CHz)r.1CHs
i
10 Structural Formula (7)
HO
o
HO N~-C-N—(CHa)y, 1CHy
bW
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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HO J/ \ NG N (CH2)25CH3 HH O HO 1 NC N (CH2)26CH3
HH 24 WO 2006/ 098507 PCT/ 1P2006/ 305767 0 HO J

NCN(CH)27CH3 HHO HOf t NNCN(CH2)2(r)CH3 N H
WO 20bdi0ossdd FVN-C-N- (CHP) 29CH3 HH 0 HO | ‘CT/3P2006/305767
NCN(CH)30CHB HHO HO f NGCN(CH2)32CH3 HHO

_FHOmula &) cs o)un%l_iBn wh1c](1) ‘m” represents an integer of 23

to 29 are new phenol compounds.

As “m” gets longer, color optical density, erasing optical
density and stability of coloring images are improved therefore
more appropriate recording medium can be obtained with longer
chains. On the other hand, longer chain requires expensive raw
materials which may be difficult to obtain and impractical for use.
Therefore, the chain lengtlh 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.

N-C-N— (CH2)250H3

N—C~N—(CH,),6CHj
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HONCN(CH2)36CH3 HH O HOf NCC N (CH2)36CH3 H H
0O HOJ\ NCN(CH2)37CH3 HH O 11 HOf \
NG N (CH)3aCH3 to HHO HO NG N (CH2)3gCH3 HH
woghvepssenol conpounds are obtai ned from a ceaplipngs/305767
reaction wi th p-am nophenol through a | ong-chain
al i phatic _25 W0,2006/ 098507 PCT/ 3P2006/ 305767
am ne-| oAg i phatic isocyanate or a
coupl |Fr'16]g_@€t:| on']'\/v[ltqligb“g't i nophenol through acid
chloride from 'l on'a chain aliphatic acid or fatty acid
ester, azidization and isocyanate. Upon conpleting
condensat reation with p- am nophenol, the
obt ai rNaP S(Ghblefiilsl y cooled to a room
tenperature oerur her cooled to bel ow the room
tenperature; added with an acid such as hydrophilic
or gani c ventOliquid of hydrochloric acid, for
exan‘leQ @'I N{‘G M@Hz)ZQCH:;

B

0
HO@—T é- =N—(CH)aCHg

HO—@»"« e R N—(CHz)3eCH

Such phenol compounds are obtained from a coupling

reaction with p-aminophenol through a long-chain aliphatic
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separated by filteration; washed, dried and then
recrystallized 10 using appropriate solvents. |If there
are both hydroxyl and am no groups, the urethane bond
wobebisery reacti on and coupling reaction becoar006/305767
conpetitive, on the other hand, in the case of

= ani n |, ndensat i 2act i on_progresses )
gg?nmﬁaﬁﬁl?agbégg scglaéflec I%thgnhﬁolcﬁﬁgg FlPt ya ofoupllng

droxyl garqup reduces by 15 resonance.strycture o

Eéarllczté%% r‘fghtgls RrapipaRhe °]obfgf‘ﬁ“$ e 2Pfen ﬁoﬁ’éiﬁ'po%ﬁ?d%
ighly selectjvely. The phenol conpounds used in the
B? 8?1?"? nYRRPRBYS asihar Ifakit aridoestars agidizaddon and
met hod. Further, the |euco dyes for use in the present
159F¥A0REH canUron (rempleding ngbpdensationi xtaacsicmdwitk
known precursor dyes such as, for exanple, phthalide
poApbueRize nalz aidtet lobltathe & onptamadk ,is aatmbllyocasled to a
conmpounds. Specific exanples of the | euco dyes include
téwemf ofdmope ntureonOUfG@sthe?26 MB31006L0986R4 the room
PC77JP20061 303767 2-anilino-3-nethyl -

tfedpet My ram £40dd Loy ah ad %Q'E(hig’t%l?"d'ﬁem}édr%)ﬁﬁilic organic
e

di (n-butylam no) fluoran, 2-anilino-3- yl
: i Nod:fl . .
SR HAuERCr Mo SR 9 Renmetsh depasite are

S BReed by heprationt radsshe rick. RRenihemeTYSabized
&%\fquggla:%rh%_gﬁ]} tméh];)vregj;{g!\l- nI_fart]:Yllere are both hydroxyl and
2-ani | i no-3-net hyl - 6- (N - but yl - N- net hyl am fluora
?P?Qégléaﬁpﬁngf%ﬁ%?%ée b(?g&rfogw%lﬁion ;rgact){ox?rgnr(]ioc)oupling
N- et hyl am no) fl uoran 2-anilino-3-methyl -

BAckiqs begpiple- ppmpieyitave.nofitheogher hand, in the case of

p-aminophenol, condensation reaction progresses dominantly
because electron donating ability of hydroxyl group reduces by
resonance structure of benzene rings enabling to obtain the
phenol compounds hi-ghly 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
be used singly or by mixture and are known precursor dyes such
as, for example, phthalide compounds, azaphthalide compounds,
and fluoran compounds.

Speéific examples of the leuco dyes include fhe following

compounds:

26



10 2-anilino-3-nethyl -
6- (N- n- propyl - N-i sopropyl am no) -fl uor an,
2-ani | i no- 3- net hyl - 6- (N- cycl ohexy1- N- et hyl ami no) -fl uo

w@oe/098s@ni | i no- 3- net hyl PCT/JP2006/305767
-6- (N-et hyl - p-tol uidino)fluoran,
2-ani |ino-3-nethyl -6- (N-nmet hyl - p-tol ui dino)fluoran,

| yl. !
2-amiinos g patingy 6 digt pylarginodlwanan. api nof | uoran, 15
2-(mtrichloronethyl anilino)-3-nethyl-6-diethyl am nofl
2 pgriimo-3methyl 6 idilndrgmbampyoXfhionane)  3-ne thyl -6
-die thylam nofluoran, 2-(mtrichloronethylanilino)-
2 ity B:18 e N 1c§ Noheposd p ¥ 1NN e by 1 a raimi ad foira oy an,
2-(2, 4-dinethylanilino) -
2-adribizion$ m 6 th ¥t 63(Naid opaiolpy 0N e ) lamino) fluoran,
2- (N-et hyl - pt ol ui di no)-3-nethyl -6-(N-ethylanilino)fluo
21231111 n 02 3 (e ER 1Y 6 (BF- L I HItS 1N m e t By 188 i) flGo £ &b pr opy!l - p

t ol ui di no) fl uor an,

2ngr€i[‘iidd-§%§fl(§”‘@"(m)aﬁy_x&'}‘é?ﬁ}%gﬁ{glﬁﬁi‘(ﬂo‘)‘ﬁﬁ@?an,

-(o-chloroanilino)-6 am™ot | uor an,
- (-o-chhLo LhieRR). - 61.di buty!l and,n I 7. WD

2 G Eioa st h SRS e Pl &Y AR b RE Auo i,

2- (mtrifluoraonmethyl ani | ing)-6-diethylam nofl uoran,
2 G B PO Y PP b R i) 0% ~

3-net hyl - 6- (N-et hyl - p-tol yi di nQ) fl uara _ '
2?&#’6’(‘%3@&1@(%9? Sf)fbfim)’ flghgt%lammoyﬂuoran,

2- brono- 6-di et hyl am nof | uoran, 2 -chloro-6 dig
2 1agpdinen® e e thudr 61{N -n3p ranydr N-isopyer diaaxinod il werauor an,

3-brono -6-cycl ohexyl am not | uor an,
2 2 hinar 8-16e { iy 1e6 HN - cy ohsazanN -ame thiydy fdino}-dhyorbd,

2-chl or o- 3- net hyl - 6- di et hyl am nof | uor an,
2-anilino-3-methyl-6-(N-ethyl-p-toluidino)fluoran,
2-anilino-3-methyl-6-(N-methyl-p-toluidino)fluoran,
2-(3-toluidino)-3-methyl-6- diethylaminofluoran,
2-(m-trichloromethylanilino)-3-methyl-G'diethylaminoﬂuoran,
2'(m-triﬂuoromethylanilino)'3'methyl-6'diethy1aminoﬂuoran,
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-ani | i no- 3-chl or o- 6-di et hyl am nof | uor an,

2-(o-chl oroani li no) - 3-chl oro- 6-

eycl ohexyl am nofl uoran, 2-(mtrifluoromethylariilino)
w2obbhss@- 6di et hyl am nof | uoran, 2-(2, PCT/JP2006/305767
3-di chl oroani | i no) 3-chl or o- 6-di et hyl am nof | uoran, 15

1, 2- benzo- 6- d hyI of l.uora
23 TR PE R AR ER) 2 B AR PSSIROFAB) | wor an.

3- ..
2(%‘%%#Y&'6ﬁé{%9rhﬂa@r@0§hwrﬁns (2- et hoxy- 4- di et hyl ani
nophen -4-azaphthali.de, 3-(1-ethyl-2-nethylindole
3: mstbyg/%( e@hYb'mhtDlyldmh)ﬂtllhyaam nopheny 20

1) - 7-azapht hal i de,
23}}(13)1'@'@'ﬁieth-yﬂmml’i;lbﬂltldﬁhﬂ; 3-yl)-3-(2-ethoxy-4-diethyla
m nophenyl )-4-azaphthalide, 3-(1 -ethyl-

27b orh 530- dfetbly@a Brixbfludrég; met hyl - 4-di et hyl ani nopheny
1)-4-azapht hal i de, 28 WO 2006/ 098507 PCTI JP2006/ 305767

Z%Kllar@tdlﬁipl%p‘?‘fammoﬂuora
t hyl i ndol e-3-yl)-3-(2- et hyl - 4- di et hyl am nopheny

31&5‘%@?}?& ghkgf?%é&}l&y%t ’hyl am nophenyl )- 4. a zap
s g g 1

efgﬁﬂ%?%yf@ O NGS5 v oRaRgIISERs i et hyl ani noph
23‘31’395{’ é(g@g%@iiﬁdhamlmﬂﬁemnw ) - 4- azapht hal i de,
Zggﬂllm%qoﬁgﬁﬁegé'%(rgmi&;gg%uﬁaghgmn Appropriate range of

the blending ratio of the | euco dye
2-(o-chloroanilino)-3-chloro-6-cyclohexylaminofluoran,

2-(m-trifluoromethylanilino)-3-chloro-6-diethylaminofluoran,
2-(2,3-dichloroanilino)- 3-chloro-6-diethylaminofluoran,
1,2-benzo-6-diethylaminofluoran,
3-diethylamino-6-(m-trifluoromethylanilino)fluoran,
3-(1-ethyl-2-methylindole-3-y1)-3-(2-ethoxy-4-diethylaminopheny
1)-4-azaphthalide,
3-(1-ethyl-2-methylindole-3-yl1)-3-(2-ethoxy-4-diethylaminopheny
1)-7-azaphthalide,

3-(1-octyl-2-methylindole-3-yl)-3- (2-ethoxy-4-diethylaminoph_enyl
)-4-azaphthalide,

3-(1-ethyl-2-methylindole-3-yl)-3- (2-methy1-4-dietﬁylaminopheny

1)-4-azaphthalide,
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and the col or devel oper varies depending on the
conbi nations of the utilized conpounds. The nol ratio
of the col or developer to the coloring agent is
o pioexdssat el y in the range of 0.1 to 20, 15 porabsicdkits
0.2 to 10. The col or devel oper anount of over or

er.this. r . reswlt in a Jower. color optica
Seatey 2 pl TR n G Dl aipe et ey st Breghiamy
E?é be ﬁ&hlf ed in an encapsul ated condition
AFPBILBR BPnder resin, which is utilized for
f?rning a 20 thernosensitive recording |ayer together
Yildrethyd 3-apddydipdoded - ybnd- (dodist hybamingrenyldidideap
ol yvinyl chloride, polyvinyl acetate,
thalidér ori de-vi nyl acet ate copol yners, ethyl cel | ul ose
pol ystyrenes, styrene copol yners, phenoxy resins,

Pl yeditydr2 me thydimatol € P91)ySS 4N sn - ap@y ¥ W- 2 1A ESminoph
pol ycar bonat es, pol yester 29 WD 2006/ 098507

AG) sP3eRphBAIIAd, acryl ates, pol yester methacryl ate,
acrylic acid copolyners, nmaleic acid copolyners,

POL VM EB 120 GRBEA Hin ADQ- 5 Si3I°Pi-)&Xk%@éﬁoﬂ%}z%l’anéinnaoph

hydr oxyl et hyl cel’l ul ose, c¢ar boxynet ['l'u
-pinder resins serve to prevent the

€§§6?2§?%%Jgﬁgikeé6 respective materials in the

npos, tion due.tg. heating for the recording erasures
LROPERY L Bowe FaitvTRE B herrby T avepBibalit?, Ghd

ndi tion, Accordingly, .the binder resin is preferred
%an‘b‘ét( ieghpPYy 4idigthylamipaphenyie’ wizandthabiden my be
crosslinked by nmeans of heating, ultra-violet
i r r adARPTrenTiade aamese bideb tandlingerdtikof the 1specidiyiec
exangles of the crosslinked resin used for the
aneshecolavéendloper vakrimbed spredd imezséd m < h e ek bich st ig © up
reactive wth a cross-1linking agent, as acryl pol yol
thesutitizedaloyesd @id®l yPhe mol ratio of the color developer to
the coloring agent is approximately in the range of 0.1 to 20,
preferably 0.2 to 10. The color developer amount of over or
under this range 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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resins, polyurethanepolyol resins, phenoxy resins,
pol yvi nyl butyral resins, cellul ose acetate propionate
resins, and 15 cellul ose acetate butyrate resins, and

WO POLyIEeG7 resi ns between a nononer havi ng ac@yPieps/305767
reactive with a cross-1inking agent and anot her

PPINR Ln..the present invention, the crosslinked
Egm n Fg ﬁ%h?efglperﬁ gaﬁ?%r}f ﬁ(%%’eaccré’llr’é’o"lﬁ}gsc.(’pﬁwlf‘ﬁE?amtai“éc
| nked resin havin droxyl. valye of = 20

‘%@ ‘?‘é’ nb?rsrré’r"i" Y?Y;S?%PZ‘P% ’yoébéﬁ%%ipﬁ imyhatdohpls,
Hsgd% i n hhg:re resent invention. Exanples of the resin
2oy isthy ﬁvpse,\ﬁsﬁr@@xweﬁé\w@rﬁ@u@sgr apgdrairpkl ude

ryl pol yol resins, polyesterpolyol resins,
@g‘le;‘»"ﬁ pHaRapsInfosenvesionprevemtt e Hekimtarme of ¢hpl oyed,
but, in particular, the acryl polyol resins are
peafestats yaderiAls 2006e0a8bP s AR SRR For the
enpl oyed for satisfactory stability of coloring and

satording ttoayurey eisatiblyi foymalheaity Eiﬁ@)&Xi'ifo\i'ﬂlgedis% ersed
70KCHngl g or nore and particularly preferably

QUM .0 AecoiFiBely el Bin@lerHesihes p%ﬂﬁ'gﬁlﬁ%‘ﬁ?ltﬁighif'

related to the crosslinking density; er

RédBeL sisthet ChefL %hd@?%} §f7fe‘91qa§'n?@rc9(§)sesrltrllkee§d ﬁg\d}géﬁb‘gﬂ ﬂa

| i ke of the coating. The pres I'nventor
KIS (MR Ba ATl YA 5 .
the r SPEFLRFER PP RBLARG: wropslinbe capimiiag drige direal
REAT e BEORS B SR bR rBAVITDR Epapplactbye
anal yzing _the anount of renaining’hydroxyl grohps and
WHé aesoes ligtkingiagenth@sdacrylpolyol resins, polyesterpolyol
resins, polyurethanepolyol resins, phenoxy resins,
polyvinylbutyral resins, celluloseacetate propionate resins, and
celluloseacetate bﬁtyrate resins, and copolymer resins between a
monomer hav.ing 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
T0KOHmg/g or more is prefei‘ably 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

30



10

15

20

The acryl pol yol resins have different properties
depending 15 on their conposition, as a nonomer

havi ng hydroxyl group, hydroxyethylacrylate (HEA),

Wy ggoeasgropy | acryl ate (HPA), PCT/JP2006/305767
2- hydr oxyet hyl met hacryl ate ( HEMA),

- ropyl met hacryl at.e - .

S SR Bt BB EReer P oot gipringp and satisfactory

1, 4- hydr oxyhyt noacrylate (1-HBA), or the like is
ﬁgaescﬁqxgb%ngw}’rggfwﬁnﬁwlb‘ﬁe‘ﬁ HEOg/ Her mapxe and
hydr.oxyl group such as 2-hydroxyethyl nethacrylate is
Eﬁ?ftlﬁB_f%F 1y tnneforablyi K QFhmetsr or sugrer i JFhe dewcddi ofgthe
resi stance and durability of the coating. As a curing
hydrexyseal veois tdletet éséhe crnydimkirg denaityt ¢herFbridx
2006/ 098507 PCT/ JP2006/ 305767 i ncl ude conventi ona

affectatia ehenripalinekdstanie) @ ropspsivstad tIOEXR of the
conmpounds, epoxy conpounds and the |like. Among these

eampogndThe preyeanandenssdnsvE ifBanadsak he Suihabl v
utilized. The isocyanate conpound used here nay be

BV 8thd Y 3l Qb5 TOHOKMENCS: Blor Qb SACHANA! ©

nmonomer such as urethane-no o
i e S R
A R P R AR
SRR e Lo L encdid secyante (T0L) e
xyl yl enedi i socyanate (XDl ), naphthyl enediisocyanate
?‘ﬁébﬁ,mgég apHedta enediei epryemade f¢Peprinple, by analyzing
t etranet hyl xyl yl enedi i socyanate (TMXDI ),

thex arsunt| ofeun 2 suogdmad mxyHarpnps and the amount of
ether bond.

The acrylpolyol resins have different properties depending
on their composition, as a monomer having hydroxyl group,
hydroxyethyl;acrylate (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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15 di cycl ohexyl net hanedi i socyanate (HVDI),
i sophor onedi i socyanate (I1PDI), |ysinediisocyanate
(LDI), isopropylidenebis(4-cyclohexylisocyanate)
wo Regmesseycl ohexyl di i socyanate (CHDI ), and pCT/3pP2006/305767
tolidinediisocyanate (TODI), but in the i nventi on,
.tglﬁl&c?uri ng %ent i.s not limted to these.
IREMGSURBRYeRUPRAEASOGEARAE ROBDOUE; r?gmb‘?“orfﬁt‘%?o“%ds
at aiyst may be enpl oyed \Nhl chis utilized in general
Ro§ GEMRBHds, spoxymemprerdprndnehe Hkes| iAmpng these
pronoter include tertiary am nes. such as
compogingsa- isocyanatey-baged]curinanagenrinds rastitablyompdizrdb
such 32 WD 2006/ 098507 PCT/ JP20061305767 as organic
Tthiernsooypoatelsomponnidensedhbromihbeisel ¢ ddddedmcuariog s
agent may not necessarily react for the crosslinking.
déhatatives t hef cukindgringeidodyanalle I edBhesdri N swieackgd
condition. Such crosslinking reaction may progress
ubb § Kb d 586 d AT, BN fha d 418 - M ORI BSANES an%@ﬁ?@*‘iﬁ&ﬁfled

curing agent does not indicate that t crosslinking
pr t or t :
SEREETIANINE, 1y DIRSRSARGAR nlli o ROIoRHBRRLS, hRl

d d
oHERERED G e "o ) nEatieiEy &i P i ey
| ubi | b | d f di.s hi 10
So her TG He “isignihe | BadhlizHogemnmadt, Telude

cond|t| on. That is the non-crosslinked poly
telgitrndissheanata + {EDDo| bl shabenybrgehhw@amcyanate
di ssolves into the solvent, an analysis nmay be
(MDFer ylykemeidétsoopanaty ; (RN nimap hthe lexé dii sonye nafte
the polynmer in the solute, 15 Further, according to

(WBd),pr esent i nparhphanyidme disaydinage (PPDI),
tetramethylxylylenediisocyanate (TMXDI),
hexamethylenediisocyanate (HDI),
dicyclohexylmetha.nediisocyanate (HMDI),

isophoronediisocyanate  (IPDI), lysinediisocyanate (LDI),
isopropylidenebis(4-cyclohexylisocyanate) (IPC),
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-bicyclol[2,2,2]octane, and metal compounds such
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| ayer may contain, together with the above-nentioned
color devel oper and the | euco dye, a col or devel opi ng
and erasing controlling agent having straight-chain

Wiy 8hoeeaEdON group and hydrogen-contai ni Ng GEoNPRSEINET7
as an am de group and a urea 20 group. Thus,

sati sfactory preser atl abiljty | or i es.
ELnrReR Ao Baroandene Mubhlr b of shscbirpive Gikring
erasing is also inproved and satlsfactory erasi ng

PEUHemay Bah nﬁée%%wctmréwe?rosabe&agng th@ttlﬁe
resent invention, a protective |ayer which contains

{Jhﬁecerlélgsaem%m%ebe remained ipr vnreratedrrondatios3 \uch

2006/ 098507 PCT/ 1P2006/ 305767 reversible

¢rvss hndengireacBonemaydp rogreay evith Timet ¢herefooe, tise in

the protective |layer include, as in the

pheacoRftunnedts @carthfnggehadoes ddtandesie t Kt the
resins, |ITV curable resins, electron beam curable

d®8kNsking FaatticH! lﬁéé ﬁoP'b@f)Efé’spsleﬂ at QH 51%§'s'11%gfegfs YR&t
in the protective layer aré ultraviol et- absorbing

ﬂﬁJé’fB% Sl RiAl &l hbakk tegkeq}ﬁ%@m& gecwu{éﬂe-

mol ecul ar structure t ner eo ul'travi t-
%i%%' B et o Far BB R B s Bine BaSha Rty

Ao R A o bR SRR

AL TS R T 1
%@ Hydr oxy-5' - net hacryl oxyet hyl phenyl ) - ZFLbenzotrlazo
the nonzrosghinkeg drodxpes’ canatatytemhainy iy bbesolvnteasvice,
g‘cgmpbﬁydnemylis’ﬁolmbmgd t1né sobtemt| pheayhlysts eddypbebenzo
I:rrolpiiﬂlr iarried out for examining the existence of the polymer in
the solute.

Further, according to the present invention, the recording
layer may contain, 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 pieservation 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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are particularly preferably used. Further, exanples of

t he nononer containing a functional group include

2-i sopropenyl - 2- oxazol i ne, 20

wo a6k/hdsshynyl et hyl (nmet h) acryl ate, net hacryl i ecesp296/305767

glycidyl (meth)acrylate, hydroxyl et hyl
(meth acr | ate, hydroxyl praopyl . (net yl at

rarl%%l HBR MR tiveefarPadilg Arper. [ﬂ‘gte H;‘?F%HT?%EFWP

aneth)acrylate t-butyl am noethyl (meth acr | at e,

thetnrabeetive dayer incladet by dertheatboverme i zgcqqding

2006/ 098507 PCT/ JP2006/ 305767 them hydroxylethyl

14 yret, bhae md sat &in ghyecii ox,y UBF opyd ble(raxtihg ackegt minebe zmd

the like are particularly preferably used. Further, in

cargBle tés1@8hance coating strength and heat

resi stance, the follow ng nmonomer may be copol yneri zed

Wi th pgriGeRRIAIRTre fiabliPet HDPRIs foPMsdi i {HE BFotective
ul travi ol et-absorbing group and the nonomer

lég&]‘ QHE‘Hﬂ&a%f)}é'%cil&é%'}%!ln@?%;lyme%mlﬁg 4her eof

ude nononers such as rene st yrene- but adi ene,

YSgn 0 | ene ethy eneV|n 1.8C
at%?f?t etk PERRIPI S B P G Bars, PMbr
yrr 10 a n|tr|Ie and ne lonitri

(meth})\ S 1leregpisCabrrtinege igter aﬁﬁ%ﬂ%fwgmwse
functlonal grou such as acrgllc acid, methy
of RemiPpaarey BaEingepyltrasiolsHabseahiag Eﬁ‘ﬁﬁyﬁnd a
(nmeth)acrylate, butyl (neth)aerylate, isobuty
nfomempadrapiage funttional gromn sprebld af being nwtﬁ;ébaked
(meth)acrylate, octyl (meth)acrylate, isodecyl
arpgirefacablyatsed. | adis yhe (mehbieerydaing, ahauryl tridecyl
(nmeth)acrylate, tridecyl (nmeth)acrylate, cetyl stearyl
ul ERivid RGF b @irdin § lg@atipl n{crmilﬁw@ hyvad € beayotahexly!

(et h) acryl at e,
skeleton such as
(2'-Hydroxy-5"-methacryloxyethylphenyl)-2H-benzotriazole,
2-(2'-Hydroxy-5'-methylphenyl)benzotriazole, and
2'(2"Hydroxy-3'-co-butyl-5’-methy1phény1)-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
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and benzyl (neth)acrylate; nononers which have two or
nore pol yneri zabl e doubl e bond in one nol ecul e

t hereof such as 20 ethyl ene di (nmeth)acryl ate,

wio edobyydserre gl ycol di (neth)acrylate, triethpcege2006/305767
gl ycol di(nmeth)acrylate, tetraethylene glyco

3‘?%’%"2@?&%@@ ‘%Se‘é%?%c'é%g%? e*%'ﬁ %%'tvf\?wé’rré gl ycol
GIRERES o e Gind Hhd Mitschrs meryPula Ty S Slitaidnorodesor

PCT/ﬂS%OQSé?OS?G? trimet hyl ol propane
tri (et ihtRery L3 s depdpeadensecionfing stangtid and heat

di (nmeth)acryl ate, and di et hyl ene glycol phthal ate

B¢ (Rt roeacihy fdlowing meaomdmintagube copblygee vzadpligdh.
Among them styrene, nethyl (neth)acrylate, ethyl
comalbeensyd fathes reo npmogy Eof teehi) g amy htrayidlet bsorbing
(rmeth)acrylate, isobutyl (neth)acrylate, t-butyl
groaih hadr phea o reuitled Bentdiken@eefup@iénslbagdp. suitably
used. Further, conbination of two or nore nmay be used

Beaailendihére 5T HO1LAE AORYE FEIUchPid QfyretiaeCi fiC
sui tabl e exanples of 10 the pol ynmer having

R T L Y

-(2' - oxy-5 - methagcr yl oxyet - .

Gt Al e s IR OB SR conel vinst arsehigeae e
and .styrene; copolynmers conmposed . v .
SIS atigep e Rk RETIRBATTR: foieBonsdin estors which
%éhydrox¥propxl 15 nethacryl ate and methyl

fifh copitate the fynetignp] |ggoup yuchhes aﬁé&’f)/'ﬁ@ﬂ%amieﬁbyl
ul traviol et- absorbing structure is not particularly
(methagrylate hetleylefraeiesrylutie, poowentmeth)acrylate,
ul travi ol et- absorbi ng pol yner contained in the
utotldoiéthdabeplats, 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 glycol
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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is preferably 20% by mass to 80% by mass. 20 Furt her,
according to the present invention, the protective

| ayer may contain ultraviolet-absorbing inorganic fine
weabdok/6ds€®. The i norganic pigment i s not paricraedosddoyrer
limted provided that the pignent has an average
particle dianeter Imor |ess. Exa of such
tnﬁmtd%?l@rspgnerﬁrlﬁom%m)aensleéﬁ, ReREA e%em ene glycol
2006/ 098507 PCT/ JP2006/ 305767 oxi des and net al
dteeethercodiagesand . digtinglemei glocol nithaladei de,  al uni na,
silica, zirconiumoxide, tin oxide, ceriumoxide, iron
ddboh eltch) aangtliate Nk u bxiod d i mbtad tortlossedexamalles.unmioxime,

bi smuth oxide, nickel oxide, magnesi um oxi de,
tE&IO B e ideth P (FRegDAesEla®¥| dehyl @ik th)urkrpbatde,

ni obi um oxi de, thorium oxide, hafnium oxide,

pEBLYDARDHDCK Ui e, bl (bR aRey ek EbotiRH I L€,

alt ferrite, bariumtitanate and potassi um
¢ .
Ol F?ﬁz‘e%an%“%?w%?n@m@a%é*ﬂéﬁ%ﬁﬁdﬁ%%ﬁ‘i%zr des as
bi d bd 1 :
L e e e
suc nitride as alum numnitride, S|I|cone

R Fd’eqe ¢9AdH & de,  zirconiumnitride, vanadium
nitride, titaniumnitride, niobium njtride, and
gal | i Kramithei %@veA%wlpﬁem SpRgitn el takle ggamples of
absorption end in the 15 wavel ength regi on of 400nm or
thepslamer paving wltrd wiolntedlesarddng sthectairpi gridak és ased
classified into two groups: (A) pignents having
1mlnhergcﬁe59nt éndentionhéndvdh coagilpmeat doneposspieef rum
.e., wavel ength of 320nmto 400nm (B) inorganic

ZNZQMrSXE%’hﬁ_GtM@iymyQ%dﬂyD*Miﬂimrzbehazole
wavel engt h regi on
2-hydroxyethyl methacrylate and styrene; copolymers composed
of 2-(2’-hydroxy-5-methylphenyl) benzotriazole, 2-hydroxypropyl
methacrylate and ﬁnethyl methacrylate; and the like, but the
polymer havihg 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 0.1um or

less. Examples of such inorganic pigment include such metal
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20 than the UV-A region. In the present invention, the
inorganic pignment (A) or inorganic pignent (B) can be
used al one, but use of the inorganic pigment (A and
wahgaeie pignment (B) in conbi nati on nakes pthgr0isizect7
of the present invention nore remnarkable. Wen the
|norgan|c pggnent Ao or |norganic_ 7 WD, 2006/ Q98507
opigs)rnd gBe oRdise arineoxided 1BAHE 0%l fgse

pi gments may be contalned in an internediate |ayer or
alheipaosdiaa, var¢eyiam oRide Hen oxiflenceiam pRifydape

pi gnent (A) and inorganic pignent (B) is used in

ogddd)i aettimomy ¢tielee bairiumands depyalduoonkudmddsimuthhe 5
internedi ate | ayer or the protective |ayer at the sane
okid&, niklit] ok, iaE@asivim PixgdeNéhfomiwmciider gani ¢

pi gnent (B) nay be separately contained in the

m S S ARG 84iflel RUREaRIm (XA O] RIAR LY BxideAWBloridA d:lids,
case, the |norgan|c pi gment’ (A) may be contained in

{ - 1.t di B
hr:%g?l%lg %H@ L5 gxs ?gﬂiet h?oﬁrtefae@'ﬁm@e@rr@mté )

cont a e prot ect | ve | ayer,
t he ef f ect f he resent a ved
HE {Béﬁﬁ‘?kggrmm%g%n%te a%xé’n’% fed o n et b\g/ghﬁot ed
|norga nme A) inclu Zi nc ulfld itaniu
TiaR o eoias asetimarn Ridaand g bR %}tﬁate Sucﬂ]
I bdenum oxi de, zinc oxide, and gal | ium nitr g@
ot rarbidgsees F}t@%k%ﬁ@%@déf stireon parRids: el Wb FH“
(B) include silica, alum na, silica-alumna, antinony
cexbifle, tumggtes canbisie aled tantalonn parbideleandguichmetal
oxi de, cal cium oxide, strontium oxide, silicone
nittide des, alalhin ummiticided, delichne entmder bdeqn matrddbar i um
sul fate. The content of ultraviol et-absorbing 20
Zifemdan gitride vahidilesieadeatitaainm hibeide ohbiuwe
| ayers is
nitride, and gallium nitride.
Among them, pigments having absorption end in the
wavelength region. of 400nm or less are particularly preferred.
These pigments 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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preferably 5% by mass to 0% by mass. Further, in the
present invention, inorganic or organic filler,
| ubricant, etc. which are used in this kind of

wWEeREMseg nedi um may be used in the protectricygrlosynsis7
38 WD 2006/ 098507 PCT/ JP2006/ 305767 The support of
the reversible thernosensitive recording nediumof the
pigmenhB) ayuped odonaythrse pigmextmplay, b spriaineddy; an
film PET film synthetic paper, netal foil, glass, or
interpialiase lawreef thandotegtive layose Eupidisire wien the
retaining the 5 thernosensitive recordi ng | ayer.
iforgahae pighese (AvHnd ihbezadibipkness @cierdsaryin o
necessity can be used alone or by, for exanple,

cORMGh A onSRRELd pEathbYits ShPPBetdntavheW idntiet hi ckness
fromabout a few mcroneters to about a few

5 ili@oelrl%érﬁtﬁhgér ?a%pafiﬁa i 8¥e&% 19ydPRP tHe sa@Ye BAnbSBHL

en an er layer is provided on these

tRe @88£éa§nic\dpie;§§1°esdt”@ t &4 ‘i%%aiél ajg{gsx’ﬂéﬁt 5.) ﬁpdégglé on

ayer °pre soccurrence o r and ‘decr

occurrence of. burrs,, The, adhes. I be .f or.ned,
S?B?Tae%‘eiwa?aw Wothe AR Tighe i 1AYST8F B4 BIOtPRUYS

enpl oyed in the above-nentjoned 15 [ | ay .
laygr. r rebRisiase; fBe FHHSEBINLG leﬂc,g%%ﬁ%f ﬁgaebﬁ%é?/q%ma er«ie

formed into vari ous shapes dependi ng on the
imppeiiosermadinteHayer aauf the irerganiearigment, (B) may be
| abel -1i ke, or roll-like shapes. The applications of
10  coheainedamdtheyp neitictivef tayreed byrnvbich tle effect ofithe shape
i nclude prepaid card, point card and al so credit
peascht hentewwedhng aebiavedf moredenntkablgheet - | i ke

shape of
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.

15 Further, specific examples of the inorganic pigment (B)
include silica,. alumina, silica-alumina, antimony oxide,
magnesium oxide, zirconium oxide, barium oxide, calcium oxide,
strontium oxide, silicone nitride, aluminum nitride, boron nitride,
and barium sullfate. The content of ultraviolet-absorbing

20 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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nor mal docunent size such as A4 size nmay be applied
broadly into tenporary output applications such as
nor mal docunent, instructing letter for process

t, circulation document, 39 WO 200orQPHhbdsbs767

wa
PCT/ JP2006/ 305767 and conference data, needless to

say trj.al _printings, ow ng. the wder. printable
area (HGERROEGPHERe E@V%ﬁgszEfm%rnaﬁsiﬁﬁlwierrgeﬁ@r%mgng
apparatus js introduced. The recordi ng nedi_um fornmed
S PEF‘F@ PTREC R Hpe HA9D P2y bepforaxamplai Bpray
board, notice plate and el ectronic white board by
msindilme BT fidm,isymshabici panenimeetaloil gass, or
printing-erasing part. Such display instruments may
¢tran ppgwespiliereef,yand ichay & thvseacaplabde of aebamiingehdust s
and contam nants are not emtted. It is possible to

etran ok en ofi B | He@bl @i L LBfed. NPl e Ot REHY BRYiE €he
coloring sensitivity, color optical density and inage

tHieEAEYARCLIin8ND hScdUAG! L4 beYudbiPR] dad¥r B kdZi NY
the reversi ble thernosensitive recordi ng nedi um of

DB BIE KR dindY €T b Qi ca 1FELEL B LELY&

Rl e e P Qi cal iV VBRI DEARRF AN ks
itive recordin [ nber of..1.he present

fitrﬁ\;;{e%?sgﬁ% {eﬁ”e mrlec\l}%lrn§?%T todﬁgﬁ}qg)?a%wemlllhg}erf&%nsi tive

| ayer and the jn mat i on- penori zing part are

Ib‘r%@f‘?j@é' 6 @n%’ igbﬂm(’im?%ﬁatl%“di, and a part of the

menorized. information of the information-nmenorizing

part Fdirghep whea am undes lager ippep¥idad en|thpse

t hereby making it convenient for the 20 card owner to

swange, dispostag itbe wikdeshlayen e achidbeeibrohiyerby

view ng the card without use of any particul ar device.

Feviends occurrenve absmckbaind decomzeeniccakréki@® of burrs.

i nformati on-nmenorizing part is

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

The reversible 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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overwitten; the reversible thernosensitive recording
medi um may be repeatably utilized by overwiting the
di spl ay of the 40 WD 2006/ 098507 PCT/ JP2006/ 305767

WEYREMIsh)re thernosensitive recording part. Pag rRegRE67
having the information- nmenorizing part andd t he .
reyversi.bl e di splayin art may be classified into the
194 CoRFSTg e ftﬂy%’&&%l@si 49 say kxial puotngsyoREes tanidre
th intornEIion- menorizing part is utilized as a
gtfgeﬁoi’fm&fi fareg shapdihg eandibkepyeasrhenam ecor di ng
medi um and the thernosensitive |ayer is disposed on
RHBtHEpBRYINg] apratatus(ig)indredrcatbsensiti ve | ayer is

di sposed separately on a 10 support to forma

r ever §ihwl e cohdimp sankinin Yermed onth agoheHikenshap2ng aly e
support is adhered to the nenber having the

5 dpylosdrdist aispTaylidaaid)GioRadel platd ddie eFdt86nidf whide Bokd
(2), the position of the disposed information-

BEBBINZ i 0 RBEEd TRYo BR inier ORBATIWERSE §8; ein?rl!ﬁ'as}é%le

thernosensitive |ayer on the support of t eversi
B T RARIE LR Ey AREORAL R ROl Y aBEUERR 1P PR
4 SRSE RIS R g fp L BRI RS Rrectnt spyred.
funct FbHRoRHELS fif GHTALH GrieTeror b FepoparaYBenot

Lo parti cul arlyi 1i méteo!., For e>iarrpl e, it may be
ARARIRI ey C KL oF REds & sifl vivhiy ol p e opticel desshtst ahddmage
| ayer, nmagnetic stripe, |IC nenory, optical
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

15 member of the present invention, the reversibly displayable
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

20 card owner to receive informétion which can be achieved only by
viewing the card without use of any particular device. Further,
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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menory, RF-1D tag card, hologram and the like. In the
sheet 41 WD 2006/ 098507 PCT/JP2006/ 305767 nedi um of
which the size is larger than the card size, the IC
W& bN9ssd RF-1D tag are preferably enpl oye@gctBybdssier
way, the RF-11) tag is conposed of an I C chip and an
ant en onnected.to the IC chips 5 The magnetic
Eq¥§5ﬁ§§8§ CEMPSepsifaYe Fage nﬁdFﬂ@d by applying a
coatiﬁﬁ¥naterial cont ai ni ng_ conventional iron oxide,
bar i urhXePemtkeshaving gheilp{oenrgengeemasiade DRE: ARde
resins, _nylon resins etc.,on a support or by vapor
theprasierpde dipplavdngmarteney he ¢classifiadkntof theefilhsyving
The magnetic thernosensitive |ayer 10 nmay be provided

tovp tyres.ace of the support opposite to the
t hernosensitive | ayer, between the support and the

t her mfBengi pavieof e@ime@be®Ry Beafie Of the
t hernosensitive layer. Further, the reversible

inféoeh BODARIch §A zB Bhikrelis eNisi B RE AV dSp oY Ok

enpl oyed for the nenorizing part in a formof barcode,

rbveb 4918 ABPRLABAL It ?étf(%raglrlg e diiE: a t hem

magneti c recording and nore ptrererable. As for

I he rewritabl.e type is preferr for
ttg%grrp%g?g{tﬁgé rl‘lé it fsé)OhSSfioongg iSHpR/ﬁFEﬂ"éecfﬁ "ent
l'ight,ds itten on.a liquid.crystal film of
azobelDent TREIeRRitiyg 1aYeRif dirRepedrirpaRatebY on 2
having the information recording part typically
%umﬂoagée grgat a,evalfsgg,le gheemeseRyitiisere rding peedium,
cassette. Specifically, exanples of the nenber
antetheicuareht ikadheted tethgsmembegahaviagdtlopt i cal
card; disc cartridge containing an
information-memorizing part.

In the cases of (I) and (2), the position of the disposed
information-rﬁemorizing part may be the opposite side of the
thermosensitive layer on the support of the reversible
thermosensitilve 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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42 WO 2006/ 098507 PCT/ JP2006/ 305767
information-rewitable disc such as flexible disc,
optical magnetic disc (MD) and DVD-RAM disc in which
wib 5006/@850br i dge is not utilized, e.g. CD RAPCODYEDOW3NL767
type disc such as CD-R optical information recording

Lt ﬂbﬁ%ﬂbeiafz%iﬁsgkxf”%sr i fL P éz%%éﬁﬁgl.c
h
m%?g.%éﬁa@@aféﬁw EMeERBlE 6% RI6vo1 e FRHR PR

of conveni ence. For exanple, a card owner can receive
thafRF D tag 1nsppuspedi afwnd G tleincand an anterna use of
10 particul ar device through a display of the part of
cohaerctddtorthe d6 clomprori zed in the i nformation
recording part on the thernosensitive |ayer, nore

convePhenhaghetictthertsdneitive ¢oyé e aonde fgrine dthie
reversi bl e thernosensitive recording nedium 15 The

'g%flﬁ r(rjgam&atma%:ﬁfatétm RAthiiBY EenRIHREAAY iR SR

ependi ng on the application wthout particul ar

b'a&m%aférma ergxudﬁ ryrg rine S%S%%Vhéﬁ‘é QLRS! on

e recor ed es |nc e a magneti c
“ﬁ?‘?r‘-‘%}“’p %guﬁ@%%nggrnb& cp?‘:@@hé‘glgﬁ«;ef,ﬁ%t%nn&
B RIS T B
NN e

support, otherwise by vapor deposition, spattering
tbecmoasnwgntmbim hletweepohsoswmpigor t4gnd 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 thici{ card such as

IC card and optical card; disc cartridge containing an
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WO 2006/ 098507 PCT/ JP2006/ 305767 w t hout use of
resins. Further, the thernosensitive |ayer of the
reversi bl e thernosensitive recordi ng nmedi um for

wb sk/eugs’g may be enpl oyed for the nenori zipogspdid3osis7
a formof barcode, two dinensional codes and the
Jpke. ;o Mre specifically, t reversi bl e .
lefg%eeﬁ'sW%aW@c@waiw)ﬁ Ae dtecrib b disse OBEic8nt

i nventi on e appropriately enployed for the )
magRetdr sﬁl@c”?ﬁ%a n%%(iﬁ)stgrBéM?e%wapn@ 1dbdisc Gagprydgepise
t hernosensitive recordi ng nenber, i nage-processing
ngppeiibized, e #nCPBYE-qreoeadts tgpardiswosiuch astG-Br esent
i nvention, 10 "surface of the reversible
opherainaénshative rezoodihighhednurdith ipidiseatlesngingur f ace
of the thernosensitive |ayer side which is not

reédidiag matéFial RCO-BW);Vend IN@so chsdetdbso .i ncl ude al |l
of or part of the surface which cones in contact with

the t PaiiRlr, igedndiiitha g b bil0pRPEL B 2SI NG such as

the surface of the printing 1ayer or 15 OP | ayer.

iﬁi%‘%‘ﬁ?&ﬁhfléﬁte e%ﬁﬁ%%ﬁé‘ﬁ%lHie‘égrﬁ‘ﬁ?é’g?%ﬁpg-@gl%htﬁ Gites to

rever si I Nos Ive recor contal ns
n an agdhesive | ayer and tack ayer _onm an exposed

BE ke RE PR S0P Eenii: o HorerRutale £ cobs BRTrTd

nmedi um gpposite to tge 20 expoged erf ace on which an
recige indoymation enly breiewins thsicarAeVithoat isadtt i ve

| ayer exists on the sug{port , an exposed surface of
pepEicyliph 8eviwpiiromsh e displaysef the eash ofbhe Ainforanation

thernosensitive layer is forned), and other |ayers
npropeizeyd igetle ivfdroaepdoniregondingt partnecdbsi ty.

Further, in the case that the support of the 44 WO
tR Ot 08868 v PLae P 200l Sibvdiient than the card not
corresponding to the réversible thermosensitive recording
medium.

The information-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 thermosensitive 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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reversi bl e thernosensitive recording nmediumis of heat
fusion, the adhesive |ayer or tacky |ayer on a surface
of the support opposite to the surface on which the
vidsogosensi tive layer is fornmed may be oni tetede208s/30km@7
shape, configuration, size and the |like of the
adhesive |ayer or tacky |ayer may be properly
waldiauth Bee @épepdisng wrthies, the theeaoseRsitithbyfer of the
particular limtations. The shape may be sheet-Iike
reverkible thden osemsitvafriegar dimigom edaymbforodisplaying mayer
or l|lamnated |ayers; and the size may be | arger or
beraipleyethfan thieeme ot biergpasini tifoem afbarcode two
mat eri al of the adhesive |layer or tacky |ayer may be

dfhensidnalsRldestA(H dependi.ng on the application without
particular limtations. Exanples of the material

i ncl lMSréJEﬁécffﬁ:%'lﬂls'the'@v@%Hﬁe kRSt RDse RERMA bécording

reS|ns epoxy resi'ns, pol yV|ny acetate 15 resins,

n
d %{n} gf@ﬁé‘gﬁeé‘&ﬁé’ “’l&elgtqg eSI ngﬁ#&éxﬁggel‘g{y{ﬁ{gtog
n Vi n chl ori de-vi ny Iat
Slgfsf?,v%fﬁéﬁeegherf§n°spem8§f*e&“0r abecpi @%?fese e
re5|ns polyan1de resins, chlorlnated ol efin
thesn AEe NPT SROr ARG Jremmbebsimase RIPGEFInEARRATHGUS
copol ynmers, nethacrylic ester copolyners, natural
apdbberge- peywaezwaftlwdr esiméhe PIEFRBNYARGIAB, These
may be used alone or in conbination. Further the
“siatfece aff theyreversiblédhemplosengiseve regrrding medusmad
either with a di sposabl e rel ease paper or wthout a
iflisposahl surfeteas ehpahermosdhsiy & 006 09RO hich is not
PCT/ . FP2006/ 305767 The reversibl e thernosensitive
1infi¢08 doNthd phcYectiveNak@®] bit 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 ‘image 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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utilized in a configuration |am nated to a substrate
sheet such as a card, in which the reversible
t hernosensitive recording | abel may be |am nated on

vidsoeniskgre or part of the substrate sheet, eCT/IERGB05767
one side or both sides. The shape, configuration, size

and the like of the substrate sheet nay_ be properly
resdrathletheapraseinsitise rererdigg medinsnis of Pﬂ%ﬁ usion,

particular limtations. The shape may be plate-Ilike or
thhedhekive layeroontaddur kiesromayswdacs ofithglsaopeyér or

| am nated 10 | ayers; and the size may be properly
oppdice ed thepandhog oanwhich thé 2he ot besitewe tayid »

t hernosensiti ve recordi ng nedium For exanple, the

foruhsd hedebERIMIGed. sheet or |anminated body formed of
chl ori ne-containi ng pol yners, polyester resins,

bi Odeﬂiégﬁ%s c@ﬁﬁéhk&tlbﬁs k% Qﬂd theQiké 6@ thé 5 diiGive

ch orlne coht ai ni ng po ynmer may be properly sel ected

eQ' ;P& Ofa,legxem%g Rd o{:f}?ﬂg‘%eﬁ?&l&l &@5&4&3&5% the

I'nc
I ori de, .vi.n ori de-yinyl, acetate

aﬁebﬁ?bﬂé @‘trf“\}’itrﬁﬁféh‘f‘%} ¥&émeﬁm%%et {BP A BRYChe

copol ymers yl chl gri de-vi nyl acet aj e- nal ei caci d
skeoht ?mrsfﬂmvl.lh% e ee EHER PRt az&w@wﬁ? ayer or

polyvgdgl|denechlor|de
laxpina tiedelsens on nddhgi sige carphedkargep orysmatler ghgn the

vi nyl i denechl oride -acrylonitrile copolynmers. Exanples
tlod rm bee rpotivesksgnerr esi ns i ncl ude pol yet hyl ene 46 WO

2006/ 098507 PCTI JP2006/ 305767 terephthal ate (PET),

pol yih¢ hente rifdr epttichal b eiviePBEer oratdokiynkityierahyy be

condensed esters of acid ingredients such as
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 acetate-acrylic copolymers, ethylene-vinyl acetate
copolymers, alcrylic resins, polyvinyl ether resins, vinyl
chloride-vinyl acetate copolymers, polystyrene resins, polyester
resins, polyurethane resins, polyamide resins, chlorinated
polyolefin resins, polyvinyl butyral resins, acrylic ester
copolymers, methacrylic ester 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 paper or

without a disposable release paper.
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terephthalic acid, isophthalic acid, and al coho

i ngredi ents such as ethylene glycol,

cycl ohexanedi met hanol (e.g. PETG trade 5 nane by
wansdogidsgzhem cal Co. ). Exanpl es of the bi odegtaskaby/®s767
plastic resins include natural polyner resins

t aigi | [ id, .st h, .d uri.zed
ooty PR e fastisi B et it LB qroemally
oduct, i ns. i ncl udi pg bet a- hydroxybutyri ¢ acid and
bhiiReding sonkigrparan [mimntadiq pambstFAbesthtt pah as

may be_synthetic resin _sheet or paper formed of
pERyacin hichddientevarsiblet theamrosems)tive sienardiagobapel
resins, polyvinylehloride (PVC) resins, polycarbonate
RE) be damasatedohytdre eetiresirmrtadiryle swsitmate sheet e
resins and the like. 15 These nmaterials may be

o operdide oo titedides. | am nated. As for the | am nated
body, the body containing a core sheet fornmed of

| am natieds & xPe SO Sufti ol §i2e RA & Y Yike Y Qfd Q@béﬁ-aw

of 250pm t hi ckness and two | am nated over sheet o

K HISRA Y prﬁl’g‘%%yiﬂ%ct@w &’%}%éjrg%ﬁmt%:éeﬁ]gg% ema]pgﬁp(mtion

t hi ckneSs on surfaces eet may be

% t}ﬁ&&?%ulg'frsl?m‘i&%iﬁ@ ey %gag%/esmgon \Mei‘]‘:p'ti‘!%{‘qu%ﬁgé’%f

sheet forme amnated two's

50pm t hj ckness ags.tmo | am nat ed over sheet of
a5 Phf OPRRTB o B PR OLIMBEL By SBothaginaeds
of the go e sheet y be exenplijfied. 47 WO
By653098S G Repere TN 06 IRPESYY splrsieddepeading pa the
adhesi ve | ayer and tacky |ayer exist in the reversible
ipe ofddersviergible dhermiosgnsitivet reconsdingwaedivne For

t hernosensitive recording | abel nay be affixed on an
eramplke, dheasubstrate may be a sheet or laminated body formed
of chlorine-containing polymers, polyester resins, biodegradable
plastic resins and the like.

The chlorine-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

vinylidenechloride-acrylonitrile copolymers.

Examples of the polyester resins include polyethylene
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part of a thick substrate such as pol yvinyl chl oride
card with 5 magnetic stripes to which the
thernosensitive layer is usually difficult to be

v doog@dso7t hereby a part of the information paeIR0bezRsh67
in magnetic may be di splayed. The reversible
t hernosensitive recording | abel nmay be a | ternative
tarophthhlate RED muinbasyieoectrerhshabie @R Toar d, 10
flexible disc, disc cartridge containing rewitable
altesuatively asndepséd abtaragrfeadid meredifintg dichcag MD) and
DVD- RAM disc without disc cartridge such as CD-RW
tereiphehahiceaddids tsoplthadiz £dRandoplcobal ingfeatiemts ench
recordi ng nedium (CD-RW based on phase-change

ad %Gﬂﬂﬂﬂéggwgﬁf%ﬂomﬂ&i%@ﬂhdxﬂh%.ngPE'iI‘dieCtr'aQS

cassette. exenplifies the reversible

5 nawwmﬁéﬂ@h £RATGNY | abel 10 of the present

Invention affixed to MD disc cartridge 70. In this
case, ' I ' L1
di spIEa%kejlgg(l:egsg?{émgi&%g&]aeﬁ%ﬁ%tbilgﬁﬁ%ﬁgltr?g{rnes:jng}élﬁ(eiﬁdi ng
on the 20 alternation of .the ri.zed. conte in the
nfButel pdinater ToianonLawing pSIRELE REid Tt s
cartridge such as RW the. reversilhle, ) )
depatyrige gaollywﬂl@ggla%anaéb& like, aRe BiEebiplogical
invention may be directly affixed to the disc. FIG 3
peodigdl 1efsins inplmdiagdrediaphedrorermiyysisacidvand 48 WO
20061098507 PCT/ J72006/ 395767 recording |abel 10 of
10 betehydeseyvalemieatidon affixed to COORW71. In this
case, the reversible thernosensitive recording | abe
Is- dfdrthed, ohe aubktiateanag kb sgnthutlic assidDskedtnopl ace
of CD-FtW then a part of the nenorized information
phPet bertét Bf PRYy R tate resins, polystyrene (PS) resins, epoxy
resins, polyvinylchloride (PVC) resins, polycarbonate (PC) resins,
polyamide resins, acryl resins, silicone resins and the like.
15 These materials may 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

20 the core sheet may be exemplified. 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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rewitten and displayed. FIG 4 shows an exanple where
the reversible thernosensitive recording | abel 10 of
the present invention is affixed to a video cassette
wa2008/v880i S case, such application is all oweblieoédsatrer
t he di spl ay i s automatically altered depending on 1o

t he n he me s in the video cassette.

(1 rra(g}&?‘ nFHé eSive ]Iaﬁ’ﬁgea'Pf 6%@95?%” exist

) ar at us) The I mage- processin apparatus of the
uprtggéﬁverw\bémthenmownsﬁwpsr%ﬁon netlabpl the reversible

i mage-formng unit and image-erasing unit and the
thetmpsemditiver ogpordyns dd ket mdydepefixed oonanfeati or a
necessity such as conveying unit, control unit and the
phrkef a tHiek isuhgeér preoseds hag)oﬂpvhgdcbforﬁ&e cprésenh
invention perforns at |east one of form ng i nages and

g tigs i 11BOS o Whidhetid Plle fhBsd93i€1vel RiyRr is usually
t hernosensitive recording nediumand contains the

ARt QQWea&ffﬁ&?i RHRREDLY Y% pEHEGE Bl @'Sﬂﬁ%ﬁgnon the 20

necessity such as conveying, controiling and the I|ike.

mU?x(fothQGinpﬁlg $5ic9 4! fggﬁqu S}/,uie present invention

e prope y carr nmeans of the
Rrogessi. aratus .of the pres i nve |on
ana i BEEEriRt of 1‘?%564%& ReSORTE E%belelpag
h heat| of t ver bl e 49 109 507
fieﬁ BIg0EI1a 6B carhe & ced w{D 8PERCAG CAELH um
may be carrled out by at Ieast one_of the
ﬂprﬁstglé isenflifg eardridaggecndpaging rewritabiediss paeh as
operations may be carried out by means of other units.
optirahmagnetingeddridingddsd (MAFD-axd VY -RAM, &isTiveithout
i mage-formng unit is the unit in which inmages are
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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formed through heating the reversible thernosensitive
recording nedium The inage-erasing unit is the unit
in which images are erased through heating the

wWEMBE e thernosensitive recording nedi uscT/3k2006/305767
i mage-formng unit may be properly selected depending
on the application froma thermal head, |aser
réwra]dhatliagﬁl AP pdrtdreupresea tiingeption affigad todsD RBWuEkd
al one or in conbination. The inmage-erasing unit nmay
Ihehps opee,| thes edentséblleltheteperedisitiverrechedimgplabedtis on
froma hot stanp, ceram c heater, heat roller, heat

bt Q64 onhDw itedvncé AesdehchaadiDIRdarplace afliCD{RW, then
apparatus and the like. Anong them the ceramic heater

al PartPSE{IRS hRfinoBY.e HRARS A LRI PR@UD-Mgddebe the
apparatus may be mniaturized, the erasing condition

rg§¥%@§n%ﬂphﬂfﬁ§9eﬁpd 20 images with high contrast may

ai ned e operating tenperature of the ceramc

heat e properly sel ect e ' on the

appl | FLFT oot RB B T8 enichETL e

referably. 112 C ar re, st. preferably 115 C

thermostRiti e Erainedaty) 2006 Beaetrpent inveRtion is
PCT/ JP2006/ 305767 The apparatus nay be, nor Qication i
affinpd iala TedR OyaTReAbe 785 timethiferassh sHEBRPRlipation is
addition, the electric power consunption may be saved
adlvvalile thakerhesdispilyy naypusemyasptalde @ligred denrpdipgpen
Further, the performance of inmage form ng and erasing
tha\chaege cbtid nednories ianthet hWslavatadsedts. t her eby t he
apparatus may be mnminitualized further. Wen recording
(Bd geFPEjcREsEMethod and Image-Processing Apparatus)

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

The in;age-processing method of the present invention
perforn'm at least one of forming images 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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performed with one thermal head, new inmages are
recorded after forner inages are once erased;
alternatively an overwite type nmay be provided in

wWhbdbodsh® | ndi vi dual inmage is erased at to ‘vaigripdahésos767
energy | evel and new images are recorded. In the

overwite type, the total period for recording and
thermpsensisiver edcariied mealiom maebelaarnipd put hz at least
speed-up of the recording. In the case that the
onewdrtdiehinea g dréo rmseg anidi inea geeradingunnsnied otbear d)
wWith the thernosensitive |layer and information 15
opErayibAs RgaPdetcdreidd blit H9tmetns ofaatenquninst and
rewiting unit for the nenories in the information

-I'EHEéilfdr'ﬁgin%a%iéﬁﬁdailﬁggejmgiﬂ?ﬁbhﬁ-t he apparat us.
The conveying unit nmay be properly sel ected dependi ng

on t I cati Vi . Lni: f
convebfe SR Rirkiyy BEOLIH AR id WAL ik AT
recordin i a,successivel v, ,a. gonveying. helt .
R hREe PR MG e e ShYEraiif shETrS Rt e condine
nﬁlﬁrhd conv$§i ng roller rgrl?/ be .exenplifi.ed.. The.control
iy THE 1RMAARPTIS108) WRiEdd e LRdi iRV BiFY HRages are

application, provided that the unit can control the
erasfsbthrougisheating the reversible ths oesempatiyg recording
PCTAJP2006/ 305767 steps such as sequencer, conputer,
meddumhe | i ke. Here, one aspect of the inmage-processing
met hod of the present invention through the

i mg€eripe omager fog napgan aitus agfbd peope@rlgsedtctiedvent i on
will be explained with reference to FIGS. 5A si and
déPendiis bﬁm-pﬁspﬁeﬁﬁbﬁqraﬁparmteumamwﬂu,ilasEfG 5A

contains thermal head 53 as a heating unit, ceramc
ilt}%ﬁtigﬁoﬁaapparatus and the like. These may be used alone or
in combination.

The image-erasing unit may be properly selected
depending on the application from a hot stamp, ceramic heater,
heat roller, héat block, hot blow, thermal head, laser irradiation
apparatus and the like. Among them, the ceramic heater is
preferred. By means of the ceramic heater, the apparatus may
be miniaturized, the erasing condition may be stabilized and
images with high contrast méy 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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magneti ¢ head 34 and conveying rollers 31, 40 and 47.
As shown in FIG 5A, in this inmge-processing
apparatus, the information nmenorized in the magnetic

videogmsensi tive | ayer 10 of the reversi bl epcT/iar2006/305767

thernosensitive recording nediumis initially read by
the magneti c head. Then, heating by _neans of the

cer arf ke pearantes avas be maorqEyast yalisedi 8y pRappef the

t hernosensitive |ayer. Further, the new information
theovebbeddbiis edditionhehe ebdasrivap¢war cengumptigemay be
magnetic head is recorded in the 15 reversible

shhed mmdetisd powerl ayplywhah Heheejilaecddly admchdy type.
Thereafter, the information in the magnetic

Flu¥€h D SIS 6 %8 m drRWESS inSa §&€ 06196 Bl By dNEM sii g i & bieon.
In the image-processi ng apparatus shown in FIG 5A,

cb ?égé?%ﬁf&b%%hte'i‘ﬁ{e{m%{@ttHe‘f%bSr%‘ér hper TR By Hd N

| e 20 magnetic thernosensitive layer is
nf’ﬁl?é’da‘]i??e&’@u}&%r‘?pﬁﬁﬁbhere%hg&m anhnﬁ'atsﬂ?%%’gens' tive
ayer, 1S conveyed along the cohveying root (shown by
back-foyth arro or nveyed i.n the reverse
PAFRIEGth 1t 0Bk g HATE HoRUAS] RE MR ECSrAES Feqadedpn her
t hernpsensitive recording nediuqbgwis subj ected to

formppeimasee ATeRMG BFasedaslifF BNy 2D 6 6BHELY type
PCT1JP20061305767 in the magnetjc thernosensitive
maiy be nreveded in vehiehgihe indivadual omagadsiegased@beyi ng
roller 31, and subjected to a heat treatnent for
varadila@nergydsvbkeanderew hm agesamiecrémaded. 3gnade t he
conveying roller 40, and then inmages are forned
obetwers type, thbaotzl pead 53 rendr tiopveyd rgasnld & 47,
thereafter discharged out of the apparatus. As
SR vd 19esh AR ke flltidd1en GRE AP dPeplofrthe3fbcosding.

preferably set at 110 C or nore, nore preferably 112

" C Orfy 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 memo-ries 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
reversibie 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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nore and nost preferably 115 'C or nore. By the way,
rewiting of the nmagnetic recording may be perforned
before or after the 1o inage erasing by neans of the
web@bbesheater. In addition, the recordi ngpaedbiens/iosre7
conveyed reversibly after passing between the ceramc
qgater 8 and conveying roJler 40 or after passing
PEPRE ™t AR SEABPRES T fOXP Y raﬁdldcﬁlh‘?/é%eng rol ler 47,

i f necessary. The duplicated heat treatnent by neans
of ce:i'g‘?ﬁee onpraspesta the %ﬂg%moamﬁlp&ﬂleﬁl%{ phthag
by neans of thermal head 53 nmy be applied in sone
PrESeatdagentwn ferqualythe inagesh rapeapyg appsratvowet the
FIG 5B, the reversible thernosensitive recording
prsgientniByentivgr well e explaine d enitharefer@ike fr FHGSs Se's

al ong the conveying root 50 shown by 20 alternate | ong
amdl 58hor Thddsihdd-pescedsing appaaht¥ekHoRnOH FICESA
reversi bly along the conveying root 50 in the

GRAIRd YEerthA® heaQVSS aish] Beh PRl AR Tolrh ¥ c HRGRE Fi3RY
medium 5, inserted fromthe entrance 30, is conveyed

%%gheﬁcm @Hu%?{meé?[{gg?ﬁ‘%;oﬁ% 3§pgﬁ%({1g7r ol l'er 31

the guide r en It reaches the 53 WO

2006/ Q98507 P'. 20Q6/.3Q5767 det j d iti
2008 G B TP 0RS TR T RS PRk "
control unit 34c, th

nmeans of sensor .33.an €
e TR o b FIRRrZP LA d bR O Enp Lok M Blasem s igve layer
(ﬁa netic r cohging or erasing between the nagnetic

ey eXstblerdesmasensi gy e aecaplingomedépmy ifeinitially

reversi bl e thernosensitive recording medi um passes
wadykehhe fpagoptie hesid.er TBenahdatime bymyeanngf the | er
37 and subsequently between the guide roller 39 and
cefremgorheayengrastd the iM@gedecomleat A1 bhe thermosensitive
t hernosensitive recording nedium5 is then
layer. Further, the new information processed based on the
information read by the magnetic head is recorded in the
reversible thermosensitive 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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subjected to heat treatnment for erasing inmages between
the 10 ceram c heater 38 which recognizes its
exi stence by nmeans of sensor 43 through the ceramc
weahgvossent rol unit 38c and platen roller 44113r2006/305767
conveyed al ong the conveying root 50 by neans of
conveying rol|lers 45, 46 and subje ted to |nage
i SheimdRENeSds WReFmPRRRFIV &rd@tmeeh %E’(?érﬂeztgs #3d
exi stence at a 1s predeterm ned position by nmeans of
34amsbths tonvenimghralier Bﬂhénmubh@@t@dct:ﬂwrhﬂatdﬁpﬂtlsset
and platen roller 52 and di scharged out of the
fapporsangSnfagem oiwes bye cevamichenben§arkithe61 by
means of conveying roller 59 and guide roller 60. By
chiveyiay, rolldted 0 cane rthlur ien Dfe carafidbmbadietivedd thwy be
properly set 20 dependi ng on the application as
tﬁéﬂhﬁl REHd Y hh@lconvRikeralles 4T aRe@bafBridischarged
pr ef erably set at 110-C or nore, nore preferably 112

3¢ ¢ QtHQSt A@rf:t E}?&Y ehifef Phe @Qf@mul heater

esire e reversib ernosensitive recordi ng
di_ um ted Q9 caonve 6 ¥
34 tpaﬁf%rga'ﬁﬁﬁese% st %@zﬁo%awggo?%’e?ﬁf%%%%‘? BBEG or
conveying root .ch it 55a ot her heat.
TR A T AOS BESA HEha eBar s BN A Hadn PRFitipe
52 by means of cgnveying belt_ 58 whi P noves
of themagmstipyeeording ’Pébf%ﬂ perigrmecs hptaay o attaRithy
operates by pressure of the reversible s
imhge reyaeing bweeae@@lfmhq!g:erxeml@rh@terherlntmltwn the
reversi ble thernosensitive recording nedium5 is
reamdéyednédinonigh convryeginegersibly 49ter passingshetweens7h
and conveying belt 48 which are being connected by
tkd2Bghingc hhat€oB8 e dgoh 06Fingheslid M0 Wi 4fte b plasanth

di scharged out of the apparatus from conveying root
bebReen the thermal héad 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 applied 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 means of the

conveying roller 31 and the guide roller 32. When it reaches the
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10 through exit 61 by nmeans of conveying roller 59 and
guide roller 60. Further, such branched conveying
root and conveying root changing unit may be placed
W 000s9Bs03i des of the cerami c heater 38- | npthiRo@ases7
sensor 43a is preferably placed between platen roller
44 and conveying roller 45. 15 Exanple Herein bel ow,
prdddtermined ipogition ombhe 68nEAVIICORR 205 \FE eXaRiemseds,
the invention is explained in detail and the followng
déeabpd by madncofisanatt 38 dbdaphiasl sivotiBdcnbire pragnetic
construed as |limting the scope of this invention.
tH im penisstiendaper ¢ Budjested20 mUgnatie woordssedr by
mass unl ess indicated otherw se. (Exanple 1) -A

erWih P Helt& eEXAHY fh difn it Bea DBLhapaheE teaSRlcrY35,
Followi ng Structural Fornmula 55 WO 2006/ 098507

tl%ﬁréltl? %gggfnsﬁgﬁz@gefﬂogpngiti‘ve’\f&'owd{%&ﬁ% pa@éé’b

0 ol uene and 13.3g of |ignoceric acid
gt o PEER0 (BUEEER R0 AN AT SR LAY,
R S I i e S
1Gb1 2 hecrcaera IR FBAFBO-CBRISU G SHATBE PPt iF Fhen

application. An aqueous solution into which 3,5g of
sebidicted 4o ih¢atiaeatmensdor waasigeainages batwean ide t o

exceed a tenperature of 10C and
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 position 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 applicatioﬁ 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 recording

medium 5 may be directed to conveying root 56b by switching the
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io further stirred for 2 hours. The obtained reaction
solution was extracted with toluene and washed and
after it was dried with nagnesium sulfate and
vio 200608807ed to the reaction solution, it WasTUPG/305767
heated at 80C of inner tenperature. After nitrogen
generation was conpl eted an generatl n of i SO nat e
CRRYHUIEIT ot ahen BRI &15@%? ed Hbﬁfvna"wa
added to the reaction solution, heat stlrred for 1
bhtween thenmaddeng 53 rroshplateperalien 82 bypmednsi 9fat es
were separated by filteration and it was washed with
cowed yime. bl tsd wiiyh ngoves conpsibily hashebtctiored! bymit
performng recrystalization using tetrahydrofran. The
sWi 5P whichaspe rited by2prasstirt e thieetalexeildbant was
89% (Exanple 2) -A Synthetic Exanple of Col or

t REME L OPEL I t FEPF &3 th P ¥n FBMIMPW. N TIRIK WhHE Weakrsi®lerul a
56 WO 2006/ 098507 PCT/ JP2006/ 305767 H4 fo~\

ﬁ% %%2&3%%11 L& Eilem 10 HeReand 5. 49
pen acosanol C aC| mere ad ed tO a reactlon

t
°§§§%§'fn2%§%°°32 Fis® pufisg® ‘g‘l ABhfEyinBele td Wifich

t hi onyl chI or i d wer e ?%st i 11 ed. anay U der reduc%d
ase S8 @onagwﬁg by ch FRERREDE COREOMM T U B "Fal™
added to the aqbtained acid chloride conmpound and
55bj and disgharsedeoutopf theppsaratoy, fepin conyestg rreh56a
into which 1.4g of sodium azide was nelted was
threwghlexyt 68 dotmeamnst of exteydng nodlesed @ emdeg widerrdlend
lo further stirred for 1 hour. The obtained reaction
690! UFusthewasuch 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
Ex‘amples, the invention is explained in detail and the following
Examples and Comparative Examples should not be construed as
limiting the scope of this invention. All parts and percentages
(%) are expressed by mass unless indicated otherwise.
(Example 1)
-A Synthetic Example of Color Developer Expressed by Following

Structural Formula-
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extracted with tol uene and washed and after it was
dried wth magnesiumsulfate and transferred to the
reaction. solution, it was then heated at 80C of

wob@6/odsgfper at ure. After nitrogen generati @@TNER06/305767
conpl eted and generation of isocyanate conpound 1 was
confirmed, 1.5g of p-am nophenol was added to the

reaction ol ut®on, heat stirred for 1 hour, returned -
to aﬂoﬁc@mﬁe@ TiCH)22Chs eci pi t at es were separated by
filteration aid i was washed with acetone. After

dryi ng, a conpound was obtai ned by perform ng

recr y&rst, i 200mbnofisohepdechndhy2lBgf sfahignbherigi &tid weret
was 5.3g 20 and the yield constant was 84% (Exanple

added AoSi NEdwRitidh B¥alRierohnf08 g PEVRiIEREN chkiiés sedls
by Following Structural Fornmula 57 WO 2006/ 098507

rurehby RARE 300 tRate® tHQdﬂux fé\k @ WSSt ) BRESBveld tnd

First, 250nL of toluene and . of cerinic acid were
RS, RIS geA Sff*eﬁpﬁaéség ol Wessare
nd heat ed t f h . Th
it ?‘fmf.afsﬁrméf’e&@% & 53¢, Vi pREL e
100 f t
ot TG R HeaP SRR et S0P ShBEnaPRlintRen
stirred wth ice application. An aqueous _sol ution
Apmaguegiic Robitden dato sehiichnd 881 desehisi s zide Wis melted

gradual |y added not to exceed a to tenperature of 10C
wandgfadudldy alded edtf tr e3chedras teFiperature of 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 completed 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 Expressed by Following

Structural Formula-
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obt ai ned reaction solution was extracted with tol uene
and washed and after it was dried with nagnesi um
sulfate and transferred to the reaction solution, it
waookbasp7heat ed at 80C of i nner tenperat ur ectAbioes305767
ni trogen generation was conpleted 15 and generation of
i socyanate conpound was confirnmed, 3.3g of

p- am noplperol Was added to the reaction solution, heat
stirrHy r—N-folT(CHeledGiened to a room tenperature,
preci pitates Wered separated by filteration and it was
washed with acetone. After drying, a conmpound was

obt aiRiedt,by0perli arfintolmemec anst &l4g atfi penpicassinoge acid
tetrahydrofran. The yield point was 11.4g and the

weirel £dded Rtk avEsn /8 talher Meld B pdi thionas chiddde
(Exanple 4) -A Synthetic Exanple of Col or Devel oper

w6386 2l e B0l d P Wel¥ed 28 WA WBORS §33RQE. The solvent
PCT/ JP2006/ 305767 Structural Forrmula O HO// \

aﬁlgﬁ'}hlbﬁgﬁg%l i3 wé_l'el:.g{esgh’leé %a)ofuntﬁlruxeélﬁl&'&qp?esgﬁrgf

I SSI were ad to a reaction contal’ner an

| 1g of thionyl chlor f f
S5 Fhr PREPORIGEY ahd Rdart ASTHER | ey anddd, Sy ghe

The sal vent .and. thionyl chlorjde were .djstilled a
obiieRd 30 AAridedteunpeuRdiaiy SHrEvA SaFhats AparatE-
acetone was_ added to the obtained_acid chloride
Axoppuends satutden inse wihich e ohgplivaidgfe Was dueieds
solution into which 0.43g of sodium 10 azi de was
wasl geadwelygaddedinat seldedendt a tterexeradgrg 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 completed and generation of isocyanate compound
was confirmea, 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 tetrahsrdrofran. - The yield point was 5.8¢g
and the yield constant was 84%.

(Example 3)

-A Synthetic Example of Color Developer Expressea by Following

Structural Formula-
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tenperature of 10C and further stirred for 1 and half
hour. The obtained reaction solution was extracted
with toluene and washed and after it was dried with
wogoeedssum sul fate and transferred to the reatiP205/305767
solution, it was then heated at 80C of 15 inner
tenperature. After nitrogen generation was conpl eted
and geneparj on Bf i socyanat e conpound was confirmed,

0. 483"% @ altt fiobréhlek«Mas added to the reaction

sol ution, heabl stirred for 1 hour, returned to a room
tenperature, precipitates were separated by
filtdfiast,oR5amd idf telsiewashad 12t0g adecomaic Afaidr weoe
dryi ng, a conpound was obtai ned by perform ng
ad@ed ot @alreaatioancontaingr agid ABgvdthamylTetdoyidd dnd a
poi nt was 2.35g and the yield constant was 95% 59 WO

fedf AL EHOB MIEW W2 603 odBde d GEEAAPA R Yo Téflux for 8
Synt heti c Exanpl e of Col or Devel oper Expressed by

oW t I I . o EPYE:
HRELLR s S Y (Y Brlgdd Wi Shisilod s

ulgigﬁ?gtlegfucmn&%gggagg#sq?%?%ne evggﬁfﬂ:o&p QObg?]gtcjf?z{el:v%tone

ner a nyl oride an

dro 0 wer.e further. ,added. and heated, to yefl ux
WSy Qéde‘aotlt?)'rvgl.le ﬂkza%?%&ﬁda%glof Hﬁao GRS ia(ﬁlé1r \ﬁé’l’réed

distilled away under reduced pressure using an
wathJ6e atpplication ghn 2euens FO1hen RIS v chn2 98 of

obtai ned acid chloride conmpound and stirred
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
transferred to the reaction solution, it was then heated at 80°C of
inner temperature. 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 obtained 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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with ice application. An aqueous solution into which
2.4g of sodium azide was nelted was gradual | y added
not to exceed a tenperature of 10C and further

weo po0é/@@sdror 1 hour. The obtai ned reacti on sotumeloawsoszer
was extracted with toluene and 15 washed and after it
was dri e% W th magnesium sulfate and transferred to
Stypetpgab fosmudai ution, it was then heated at 80C of

i nner tenperature. Aft er ni trogen generati on was
conpl ete and Qeneration of isocyanate conpound was
conf iﬂ‘h’@* LN (Chla®Hmophenol was added to the
reaction | utii o heat stirred 20 for 1 hour,
returned to a roomtenperature, precipitates were
separiit et 3omlidfttelwdneoandtiOgtofuaslivsichardd weéte added
acetone. After drying, a conpound was obtai ned by

tdP @ FOAMHIRE dRRhYSERlahdatll DH ofugiidayl edhlakiyidr ahdaa. febhe
yield point was 11.9g and the yield 60 W 20061098507

8.1 t
d%gg Jfﬁ%’?%@&% ﬁlrt g?:&?d%xﬁaan%@zxeg%e/& C(gé S%ﬂgeti\?fgr?pg?urs

oW N c 32
f\‘f(’%—l%%hé X‘%l %H—? |d;éswr%odfn§{1w Uehe and
of dotria contanoic aC|dt rg dﬁl

rer q BTCEIMTS 1R E Al SVARPTREO 1 J L chh &pl g‘me and® a
few drops of DMF vvere further added .and. heated to, .
added 4 thegbtainpdperd eifloridn cumpodnd amd sﬂyregm%hile%
were distilled 10 away under reduced pressure using an
appHpatianor Ancontests sgtetioRelvigs whighd0t43g 9f sodium

obt ai ned acid chloride conpound and

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 reaction solution, it was then heated at 80°C of
inner tempel;ature. After nitrogen generation was completed
and generation of isocyanate compound 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 an(i 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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stirred with ice application. An aqueous solution into
which 0.91g of sodium azide was nelted was gradual |y
added not to exceed a tenperature of 10C and further

wi 200é/8-sg70r 3 hours. 15 The obtai ned reacti paT/3Rbtiz0907
was extracted with toluene and washed and after it

was dried with magnesium sulfate and transferred to
(Exmmpdadi on solution, it was then heated at 30C of

i nner tenperature. After nitrogen generation was

- K Gypitbeed EaathpdendrGdalioorD evelopec \Fupaeesedhyolieldowang
confirmed, 1.02g of 20 p-am nophenol was added to the
Stastuirah Faehiilaeon, heat stirred for 2 hours, returned
to a roomtenperature, precipitates were separated by
filterati andpit was washed with acetone. After

dryi ng o&nﬁ_%ai ned by perform ng
recryst ah=zat jlon ;61 20061098507 PC: T/ JP2006/ 305767
using tetrahydrofran. The yield point was 5.2g and the

yieldq. ¢ n%ég% \él?gf)ﬁ?%‘ieor(a%gtlarego%érf%xgﬂpdlﬁcg%cigg‘were

Synt helflsc ve press
afes 44 Eepdserctiattifer sl BsBofit biotl dhiseidmand g
fedo raphc! DR 22t BHr e oHACG R, PaBteh iy TaRGor 5

drops of DMF were further added and heated to_refl ux
heors.or ThehsoteentTihaads shienw]l ghionidpowgre chissiiert awae

distilled away under reduced pressure using an
uadaparduced PR@shrofusing 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 reactionl 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 isocyanate compound was confirmed, 2.7g of
p-aminophenol was added to 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 recrystalization

using tetrahydrofran. The yield point was 11.9g and the yield
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acetone was added to the obtained acid chloride
conpound and stirred with ice application. An agueous
solution into which 0.88g of sodium azide was nelted
wasogoasiral | y added not to 15 exceed a tenpecaurpe/05767
10C and further stirred for 3 hours. The obtained
reaction saqlution was extracted wth tol uene and
coRstAdd A% 93 er it was dried with magnesi um sul fate
and transferred to the reaction solution, it was then
(SentthediaExgomlsfl) i nner tenperature. After nitrogen
generation was conpleted 20 and generati on of

-A SyaythrticeEzampdend Qwor ddevdlpped Expresgedby Following
p- am nophenol was added to the reaction solution, heat
Sstidted]l Foemwahours, returned to a room tenperature,
precipitates were separated by filteration and it was

washed with acepone. After 62 WD 2906/ 098507

PCTt ﬁz@JN—ﬁﬂf)Eth a conpound was obt ai ned by

perform ng=t efrysfal i zati on wusing tetrahydrofran. The
yield point was 5.1g and the yield constant was 92%

nt.pet | t

‘Dféa%‘es# “RBRTELE et o Al Lo FRA PRl e
34CH3 HHF 0

wahe %461935 5 HERATHPA COMPARGT Ao PiPe Rar 0 Sbba LG e
react i t d ft | _chl d
aBAch Y dbraheopis DO F Db bpeadiied SBAGiE g st
to reflux for 7 hours. The solvent and thionyl |
fayh 7o hiosarsverkhejisodvemteand 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 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 solution, it was then heated at 80°C of
inner temperature. After nitrogen generation was completed
and generation of isocyanate 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 acetone. After

drying, a compound was obtained by performing recrystalization
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away under reduced pressure using an evaporator. 200nL
of acetone was added to the obtained acid chloride
compound and stirred with ice application. An aqueous
wi®0déb988)7i Nt o which 15 0.93g of sodi um azi decwas006/305767
melted was gradually added not to exceed a
tenperature of 10C and further stirred for 3 hours.
uging dptnahvekrofeant The yield perntvread-PectBd Whe vield
tol uene and washed and after it was dried with
comegnasivums §6PF.ate and transferred to the reaction
solution, it was then heated at 80C of 20 i nner
(Syametat BExampAktEr ni trogen generati on was conpl et ed
and generation of isocyanate conpound was confirmed,

-A S94@hetic I@x@ﬂipmgmmbr\l@&veﬂﬂﬁeﬂ Hxprebsed BgClé106wing
solution, heat stirred for 2 hours, returned to a

SEARTLESIPErALLE, precipitates were 63 WO 2006/ 098507
PCT/ JP20061305767 separated by filteration and it was

washed wth aceione. After drying, a conpound was
r

obt ai, ped D or m recrystalization using
t et rahyd aﬁ. %ﬁ]gc&%éqcﬁlgpoi nt was 5.99 and the yield
879"

constant was 5 Identification and mass anal ysis
of these conpounds re caqndycted by TOF-SIMS . .
(ti né‘-laﬁt,f%@hﬂ géemw 9nﬁo416ﬁa§f etifzia FoRkanais acid
using TRIFT Il by Physical Electronics. Results are
wenevadded fais seactippreandpimer andodcds of thaenyl ghlogade
negative peaks are shown in FIG. 6A to 6H and 7A to
adh fadw drdgistafoRMF ywernenfurihed salsiedr pnd dre agpdctor xafbuof
Exanples 1 to 5 are shown in FIGs. 8 to 12.
fdveanoulre, e |saivenieand)rtbipn gk chieddoswierk adistillevdhs
observed in Synthetic Exanples 1 to 3. Fromthese
aWagUuhderi te A2 dC pRESIUR ulshdd dM@dip®dtor. 200mL of
acetone was added to the obtained acid chloride compound and
stirred with ice application. An aqueous solution into which
0.88g 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
transferred to the reaction solution, it was then heated at 80°C of
inner temperature. After hitrogen 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, precipitates were

separated by filteration and it was washed with acetone. After
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conmpounds expressed by Structural Fornmul ae were

obt ai ned. 64 WD 2006/ 098507 PCTI JP2006/ 305767 Table 1
s mmemeee e Mol ecul ar Positive Peak Negative
wepnpeeistdzon Mel ting Mass Peak Fornul a Poi nPCE/IP2006/305767
Xctual Ackual F Theory M Measure Exanple 1 CsoH54N2Q2

474 473 canpl £,2 C37THS6MN202 146C 488. 43
d5dga 2 e iendiRa (Ao on ANREDT erbo R zed i talFation
Exanpl e 4. C3t : H65N2 144 58..51 560 8 anpl e 5
B KRabTA1aHa 50t O Pt SyAe H o2 Blotbel!
142C 586.54 588 586 Exanple 1 Synthetic C4oH74N2Q2
CPREABT M5B8 614 Exanple 2 Synthetic CHN O
Exanple 3 12 78 2 2 139C 642. 61 644 642 (Exanple 6)
(ﬁwﬁngaﬁmEéﬁwlemer nvsensitive Recordi ng Layer] col or
devel oper with a nelting point of 145C expressed by
‘BAoSy othelgc Hxample af OedoridexeddpdrxBrpkesskd by Foll@paids
0 HO\ NCN(CH2)22CH3 F9 '

Structural Formula-

HOQN—@—N—(C—HZ)MCHs
b h

First, 200mL of toluene and 5.1g of hexatria contanoic acid
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 application. An aqueous solution into which
0.93g 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
transferred to the reaction solution, it 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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acryl polyol resin (LR257 manufactured by M tsubish
Rayon Co., Ltd., Solid content 50% sol ution, Hydroxy
value 10 107) . 9 parts nethyl ethyl ketone ... 70
waid&oogke above- menti oned conposition was pecveriessdsicr
and dispersed by neans of a ball mll to
approxinately himof average particle dianeter. T,
sem?éalt%‘%[& Méereits%laﬁdoﬁ, w .%5‘"53{1%@ %@Mﬁ%ﬁ%m%@%
PCT/ JP2006/ 305767 of _ .
doviagi laj ¢ryBParndywasobiaing dhyree1fosmans £567 LS teaizadion
adduct -t ype hexanet hyl enedi i socyanate 75 % solution in
uginigy ke trabedad franCol BhatweHl , pomtuvast d9edapd theppoald
Pol yuret hane Industry Co., Ltd) was added and m xed
coiBlthnt vy BPBr.e a coating 5 liquid for thernosensitive
recording |layer. Then the coating liquid for

t her M@ BT daltVoh HAAOKAISEhnd13¥E ohalé s céPounds were
above-nentioned conposition was applied on a white

I i S ' ar;ondryd
odhghy SSPTON- Sk Sk PpRegAl Sothimporcndihed
for 24

hours..  led i of
snedhe PR Riag THET MR LIS, BhcoYlces sRRRHEs
Protective 40%.sol ut i on of s
AXR (0T D) 1 - LKSIH th ng IO REPOTELAPRESEHOd nBATiF e
by Ni ppon Shokubai Co., Ltd. . ... 15 10 parts
n¢ gafdyanee 2k S0 §RA WY d§s-%&ﬁ)§ki% N ee& %‘af‘é Fx,
manuf act ured by N ppon Pol yurethane | ndustry Co.,
Agditiynally, pafraged 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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silicone acrylic resin (GS 1015, manufactured by 20
Toagosei Co., Ltd.) . 0.5 parts nethyl ethyl ketone

. . 10 parts The above-nenti oned conposition was
vammdmmahl to prepare a coating liquid for pprornetiovs?
Iayer The coating liquid for protective |ayer having

gv 66 WO 20061098507 PCT/ JP2006/ 305767

&-ment i oned conposition was applied on the

aoove npted recofdi ng

and drip S ]
‘éc&%%o cﬁ, Mfeﬁﬁlgl

at 60 g f g =
3.5iim thl ﬁ'%ess Na%"%r
b .

ool

Efuniphel m‘sammozi nviastd (

reversi-ble—thermosensi-ti-ve—rees
A4 CTTOT TTOWPOUTIHOT A>3 T

p,[agﬁﬁergad ¢, HLKD,S anRenNNass vy t h D(@gpl e| 6, gsecept] for

using to the conpound with thel nelting point—oef—146C

BRSSP hY, K, PWiaBe Bt spscigirpl Fgenul & of s@xamyl e 2

Instead|l of  the color de¢veloperl used in Exanple 6] O

EQJ i\' %Niﬁle@%'(%) P3GHSs | _shd st | (Exggpl e]8) 4 A

Feversi bl € tHef fosensi tive recotding nediumwas |

g;gnﬁ%fj d.:34 tzﬂﬁ)zs 1%3@”%5&% th EX%TF” e|6, %Cept for

maans of a[tg, ar
A/etlal\’% ﬁeating

A | g\lgr

Synthetic

H o )
Example 1| CtoHoNeOz | 142°C | 586.54 588 586
Synthetic )
Foamplo| CoHrd:0; | 141°C | 61458 616 614
Synthetic C1oHsN;0, 139°C 642.61 644 P
Example 3

(Example 6)
[Preparation of Thermosensitive Recording Layer]

color developer with a melting point of 145°C expressed

by following Structural Formula of Example 1 --- 4 parts

Ho~©7l|1 c- N— (CHy)25CH3
H

acrylpolyol resin (LR257 manufactured by Mitsubishi
Rayon Co., Ltd., Solid content 50% solution, Hydroxy value
107) -+ 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. To the resulting dispersion, 1.5 parts
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the conpound with the nelting point of 143C expressed
by followng Structural Fornula of Exanple 3 instead
of the color developer used in Exanple 6. O HO N

wWo goobbdgsar2) 24CH3 20 HH (Exanple 9) A reveCsinkdoe/305767
t hernosensitive recording nediumwas 67 WO

.2006/ 095507 PCT/ JP2006/ 305767 _prepared in the sane

oframiling 8 Hoeklyhpediputgladahioffyerar F‘Ha étpﬁét‘%B ound
with the nmelting point of 143C expressed by  fol]ow ng

addnoctyp ahegamnathylefe ditsognamate s feaplugion pe e¢Bybr
devel oper used in Exanple 6. O 11 HO 1\

adétath |(Colz) t26HH3 hiankifactuEedriyl NipppnLolyusethine

t hernosensitive recording nediumwas prepared in the

[ S@IB e ILtd) ta ¥ ddpl erfil nxeépiell @b prepage at domting
conpound with the nelting point of 144C expressed by

5 1i4Rid Iht eHeAoSEA LG Bbcdrainklayef. Exanpl e 4 instead
of the color developer used in Exanmple 6. O 11 HO
I\ Then the coating liquid for thermosensitive recording
layer having the above-mentioned composition was applied on a
white PET of 188um thickness by means of a wire bar, dried at
100 °C for 2 minutes, followed by heating at 60 °C for 24 hours,
10 thereby a recording layer of about 11.0pm thickness was
provided.
[Preparation of Protective Layer]
40% solution of ultravioclet-absorbing polymer
(UV-G300, manufactured by Nippon Shokubai Co., Ltd.)
15 10 parts
isoéyanate compound cross-linking agent (Colonate HX,
manufactured by Nippon Polyurethane Industry Co., Ltd.)
1.4 parts
silicone acrylic resin (GS-1015, manufactured by
20 Toagosei Co., Ltd.) --: 0.5 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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_ NGN(CH2)2BCH3 H' (Exanple 11) A reversible

t hernosensitive recordi ng nediumwas 15 prepared in

the sane manner with Exanple 6, except for using the
ve@rpeuashwi th the nmel ting point of 142C expressedodngsier

follow ng Structural Formula of Synthetic Exanple 1

instead of the col or, devel oper used ga nple 6, O
ahave-pEHHiened copmEoEog was PPl %nﬁ‘f PEvBPEE D) e

t her nosensi tive recordi ng nedi um was

r08i 00 ds0Tr PCmaPae0f/a39bmshar pmeipérl@é ﬁlfnlf’ﬂe Csfope2

manner with Exanple 6, except for using the conpound
mihtibed, fellosdedd hy Ipeitimg aft 6041C fex Zdebsers, hhereby laowi ng
Structural Formula of Synthetic Exanple 2 instead of

pidiR cEidledayde\v¥l NBAIn YERkneRs bxadpkevided) Aafrdsult,
-NCGN(CH2)32CH3 5 HH (Exanple 13) A reversible

tROEE YRS EHR! 4He\fﬁld§é91%&ﬁwe qu@fhlﬁ@ M@ﬁluﬂraﬂﬁ%&&ﬁl%fb the
same manner with Exanple 6, except for using

SIRQ %%MJLSW&% é%’lrpt /g point of 139C expressed by
p?léz?lo ovwng truc 4 Igorrmla of Synthetic Exanple 3
EARER 79

A reversible thermosensitive recording medium was
prepared in 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—(CHz)Z;,CH:,

hoooh
(Example 8)

A reversible 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.

IOI .

HO—QN—C—N—(CH2)24CH3

ho

(Example 9)

A reversible thermosensitive recording medium was
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t he col or devel oper used in Exanple 6. 0 HO J iV

CN(CH2)340H3 F 1 H (Exanple 14) A reversible

t hernosensitive recordi ng nedium of the 15 present
woYwnbdssm was prepared by di sposing an i nt erPoedPBécEs05767

| ayer and a protective |layer on the recording | ayer

prepared in Exanple 9. [Preparatio f Interngedi ate
pIepadiel ¥} fBessame papaepdy it %éﬂ(lmg‘og ﬁéﬁ%nta uPéb‘l%y

20 Sum tonp Osaka Cenent Co., Ltd. %1
t hee nomeR@ i ewids | the( (RO grepRiDgC o rb@‘&/ %Ptf%%ﬁ‘%rhy

Rayon Co., Ltd., Hydroxy value 107) . 2 parts 69 WO
£ ADOGIR0 SEHTctREHl IRA006]1B08 Fampde dhanstead of sheoler

nmet hyl et hyl ketone 4 parts The above conposition
devadopet lusstiinr Bdahtplpréeepare a coating liquid for
internmedi ate | ayer. The coating liquid for

internedi ate | ayer was then applied on the recording

| ayerqo-Rf ePRLRACLN—fexgggee O using a wire bar and
dried at\#00CGfor}h2 mnutes to forman internediate

| ayer of approxinmately 1.5p.m [Preparation of
éfrote pz Layer] urethane acryl ate-based ultraviolet-

Si

10 (07- 157 manuf actured by Dai ni ppon

I nk m I n o r .
drgxrr]eerm thermgsgnSItlve 5rgce})rtd§ng medium was

prepared in the 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)ZBCHg,

bW
(Example 11)

A reversible thermosensitive recording medium was
prepared in the same manner with Example 6, except for using
the compound with the melting point of 142°C expressed by
following Structural Formula of Synthetic Example 1 instead of
the color developer used in Example 6.

9

Ho~©—rf C- m (CH2)3OCH3

(Example 12)

A reversible thermosensitive recording medium was
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ethyl acetate 85 parts The above conposition was wel |
nmelted and stirred to prepare a coating liquid for
protective |ayer. The coating liquid is for
wo Sdogodssore | ayer was then applied on the i ntreroediciesr
| ayer using a wire bar, dried at 90C for 1 mnute and
cured by passi ng bel ow the ultraviol et an ng
Prenargidaty dhectipgymenoso\With Example §n§§6n})§ oF 5LR8)
of 9mmn. to forma protective |ayer of 3pm
théi cimpeendnwith riheemeebieg t Peintoobnkt ik eexrresserd ny
20 nmedi um of the present invention was prepared.
fol Gompey St vet uradfdrend)a Af iSuabsiizl Exnimpleo2 énstaad/ ef
recordi ng nmediumwas prepared in the sane manner with

tHX aoRiredduelopsLpbeidh BgadPle ) WO 2006/ 098507
PCTI JP2006/ 305767 the conpound with the nelting point

of 145C expressgd by followi ng Structural Fornula
i nst w_@ﬁ é%g—QH?)SM oper used in Exanple 6. O
11 HOr F N N (Conparative Exanple
2) A reversible thernosensitive recordi ng nmedi um was

r epar e n the same nmanner with Exanple 6, except for
OF&TRFIEda)

conmpound with the nelti ng poi nt of 145C

expr essed é)%% {oll w ng Structural Farnmula 'HSt ead of
the bl &FY ] pkherm gensifive, pgg medium  was

prepared in the same manner with Example 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.

H04©—ril - ~N—(CHalCH
H
(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 Intermediate Layer]

- zinc oxide fine particle (ZS303 manufactured by

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

Rayon Co., Ltd., Hydroxy value 107) --- 2 parts
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O HOf\NGN(CH2)2ICH3 H H (Conparative Exanple 3)
A reversi bl e thernosensitive recordi ng nedi um was
prepared in the sane manner with Exanple 6, except for
Wi 20dg/o9sdls t he conpound with the nmelting poi mCTOP20652367
eﬁpresFed by follow ng Structural Formnula instead of
the co devel pper used _in Exanple 6. O O HO f
(CH2)z Eolenaie %@HZ) 20CHP-5' PAIS(Conpar ati ve Exanpl e
4) 20 A reversible thernosensitive recording nmedi um
was pr &gdhed ethyl ketenere adid i t h Exanpl e 6,
except for using 71 WO 2006/ 098507 PCT/ JP2006/ 305767
t he cBinpoaimveni compbsitinel twag pelhtstafred73c expparsed
by followi ng Structural Fornula instead of the col or
colepiabopquidiska interxediplte myetl TR /dodtifgHiyuid for
CNHGCG(CH2)24CH2 5 (Conparative Exanple 5) A

infreiaiifte 1herMEa)SHdnY gl dimotiedidodrdasg layer
prepared in the sane manner with Exanple 6, except for

P42 8 LR SO P e {0 kgt o0
rrgirlll%tggltgrfogneivﬂl ?B%nﬂggﬂate layer of approximately 1.56pm.
[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 layer 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

8pm 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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10 in Exanple 6. Q 11 H~\(CH2)z NC (CH2)22CH3 H
Thus prepared reversi ble thernbsensitive recording
nmedi a were subjected to the following test. <Test 1

W bos/vu3sp7Pr operty> 15 Printing was carried ®@gi/ympos/305767
means of a thernosensitive printing si mul at or

manuf actured by Eecom Co., Ltd. t ol t age

the scappeund nwidh| he pelting mﬂnéeow ﬂﬁ Qrexreseed by
Col or optical density and background optical densit

foldowing Sstneiarpy Formmumls mst%dtsg’ thepegler tdsavel epeRmeg
The results are shown 20 in Table 2. 72 WO

1 (3GIOPR56.7 PCTI JP2006/ 305767 Table 2 -- -- -------
Col or Optical Density Background Optical 14V 16V 18V
Density ample 6 0.40 1.14 1.51 0.09 Exanple 7 0.48

1.42 o @ 0R-CExaplp,d4;0. 46 1.39 1.54 0.09 Exanpl e
9 0.51 1020 1464 [§. 00 - - —ve cmiomoimeiooos
Exanpl e 10 0.51 1.35 1.57 0.09

(Comparative Example 2)

A reversible thermosensitive recording medium was
prepared in the same maﬁner with Example 6, except for using
the compound with the melting point of 145°C expressed by
following Structural Formula instead of the color deve.loper used
in Example 6.

HO—<C:>}—T -C- ~N—(CHz)21CHs
H
(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—O—(CHZ)Z—C—N—N—C—(CHZ)ZOCH3

T
(Comparative Example 4)
A reversible thermosensitive recording medium was

prepared in the same manner with Example 6, except for using
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Exanple 11 0.46 1.34 1.65 0.10 Exanple 12 0.53 1.37
1.58 0.10 Exanple 13 0.55 1.41 1.57 0.10 Exanple 14
0.46 1.39 1.62 0.09 Conp. Exanple 1 0.31 1.16 1.58

w0 dd6/098suTp. Exanple 2 0.48 1.14 1.70 0.10 €©ompr2006/305767
Exan'ple3019052095010 e

: 0.,J8
the Slpmpounl wigh the molies epintTaby L H eagﬂfﬁggef By
Property> As |ntest 1, printin out b
%B&Hé‘%étf‘ll@%al Formydandstpad ogrﬁbm éiﬁﬁ&l%li‘i}'s dea
manuf act ured by Becom Corp. at the voI tage descri bed

in xpabple 8, heated by neans of a heat slope tester
manuf act ured by Toyo Sei ki Kogyo Co., Ltd. for 1

second at 'kgf/cmzq and @hen the den5|ty bef ore and
afterH(CM@zs—w&smﬁced(oHa)zm sane way as in Test
1. 10 Not'e=t hat the wbhhage during printing was
suitably selected corresponding to the coloring

(@@ﬂ%latrlayllvfeyEQim%m@ shecording nedium The results are
shown 1 n Table 73 WO 2006/ 098507 PCT/ JP2006/ 305767

Tabl €p 3 ' '
o o TR %%%PE?%%{EV‘ E0f0qdiREE PN  was
130G 0

prepared111?Qhe same’ manner with Example 6, except for using
the compound with the melting point of 118°C expressed by
following Structural Formula instead of the color developer used

in Example 6.

0O
Il
HO@(CHZ)Z—N—C—(CHz)zchs
. H

Thus prepared reversible thermosensitive recording
media were subjecfed to the following test.
<Test 1: Coloring 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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Exanple 7 17V 1.54 130C 0.09 Exanple 8 17V 1.48 130C
0.09 Exanple 9 17V 1.54 130C 0.09 Exanple 10 17V
1.50 130C 0.09 Exanple 11 17V 1.55 130C 0.10 Exanple
wi@20bdddsd748 130C 0-10 Exanple 13 17V 1. 47 280006105767
Exanple 14 17V 1.42 130C 0.09 Conp. Exanple 1 17V 1.52
’Il[%% C.0.13 Comp. Exanple 2 17V 1.52 130C 0.11 Conp.
e 3 19V 1.02 150C 0.11 Conp. Exanple 4 19V 1.03

’lEf\f‘ ﬂ_’l’l Conmo faVa
U LILE S0 E)I\aII’JI C : 1E\I . ')O 11\.1\/ 13 <TeSt

3: Erasing rom&r)of{caﬂ)@ﬁgml f-le%‘t?kg’ﬂémiin test 2,

printing waslcarri out by neans &rticile

t her npsensi tji ve4Vr il ntiiéig [apps¥ af us Deasitsf acit ur ed by

Bemgﬁﬂggr(p. ago efagliag wasspelforgrwg W th energy of

OVELBmbkY 11 BV [TV Fo gl T gRgTNe lpr i nt ed
Hrage—deastt-y—of—the—t rased parts

L wa & od 246 1 d39 yla-'ﬁ‘gar_asﬂrég | rati o ofIO

t h&xamplefead 81 cal ddlatled!-b4 fhe P&l owilng for nul a.

10ERasplé 16 ar en.shown 1i35 Tjabl.87 4| Erasong rfati o of

FhE;EJB?;he Rgad (d’/ﬁe— (144melge; gengityg gfter| erasing -
oLy iy 53:; mirg,al ;ﬁ/)l 68 (i nags 1Benb| ty before

|9)
er Al eH ont donc

T COI TU NTUCINY AT LBA" ] U C l U U\,IIOI 19 y}p ﬁ 74 VD

oobEmee d87 [p-25phoddiags7hT? Tabi
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: Erasing Property>

As in test 1, printing was carried out by means of the
thermosensitive printing apparatus manufactured by Becom Corp.
at the voltage described in Table 3, heated by means of a heat
slope tester nianufactured by Toyo Seiki Kogyo Co., Ltd. for 1
second at 1 kgf/cm?2, 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 the coloring sensitivity of the recording

medium. The results are shown in Table 3.
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Erasing Ratio of Thermal Head - - - --------
Exanple 6 80% Exanple 7 83% Exanple 8 82% Exanple 9
84% Exanple 10 83% Exanple 11 84% Exanple 12 83%
WX Riphesok3 82% Exanpl e 14 85% Conp. Exanpl eci/yedéé3os767
Conmp. Exanmple 2 70% Conp. Exanple 3 76% ~-- Conp.
Exanple 4 78% Conp. Exanple 5 21% <Test 4:
ability Test> A durability test was conducted with
—100 tines—of repeated—pri-hti Ad—erastRg—us+hrg—Cat d
Reader/Witper manufactlred by Panaggging 3 Eras_itf"g
Communi cat i [Faintiog Voltagamagh depsitingi no. was.| pePPérted
with enerqgy| by which color optical density ofDenskH
r dsanildd e | her nyvensi 1i velwsecor di n@3oredi ym r gathes a
E)rmhipﬁrgﬂyl densijiy of 1.2 @k4N0r ¢ ofggecsatur ateeb
S iple ITC TS ETSTHY 15 50 TYSSILART 12 dip
eraSHg—wast-perorred—at—af—erastng rperatture—at
M’iaﬁlpi%% densi T]>7an el aC.'L;I\ﬁ‘_ir esj rhu-lr3¢\°z:,r~n es t 1@9
| EsampleThe | magel™ensi iy, &P58sing opBP€al |densi-®Y an

Example 11 17V 1.55 130°C 0.10
Example 12 17V 1.48 130°C 0.10
Example 13 17v - 1.47 130°C 0.10
Example 14 17V 1.42 130°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 pl-'inted 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-(image density
after erasing — background optical density) / (image density

before erasing-background optical density)) x 100
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15

background optical density of the first and 100th tine
were neasured with the sane manner as in Test 1 and
the density.of 15 erasing residue was cal cul ated by
waeot/edskoowi ng fornmula. 75 WD 2006/ 098507 PCT/JP2006/305767
PCT/ JP2006/ 305767 Density of erasing residue erasing
Eif ical density - background optical density Moreover,
Tahee durface condition of each recordi ng nmedium after
—the testwas visually evaluated. The results are shown
in 5 Table|5. glallfraioltt [l me 100th Tinme Surface
Condi tion Erasppg,.H@signg | mage |inage of Recording
Density Residue nsity Res|due Medium Density
DePsgdniple 6 Exanpl e 680%23 0. 0D 1.20 0.01 no striking
nag%an:ﬁgawp e 7 1.24,0.00 I} 21 0.01 no striking nmark
mneie 117230 OKZ 2270 D0 1no striking mark
':"" 1125 908423600 no striking nark

Eiamele 801 24 0 8461 22 0] 00 no striking mark
BExaapipée 101 1.23 0.8%61.21 0/00 no striking mark
Efaappk: 12 1.23 0.88%1.22 0100 no striking mark
BExaanp® 123 |- 24 0.9 1.22 0} 01 no striking mark
Exanmm A—126"0 00, 1240100 no striking mark Conp.
Exaip) feﬂg 24—0- Ogﬁﬁ. 22007 no striking mark Conp.
Bl?hﬁaﬁlplelﬁh 22 0_085% 20 0 p5 no striking mark

Comp. Example 1 ) 56%

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 dénsity 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 an(i the density of

erasing residue was calculated by the following formula.
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Conp. Exanple 3 1.10 0.00 0.98 0.04 striking mark in
printed part Conp. Exanple 4 1.12 0.00 0.96 0.05
striking mark in printed part Conp. Exanple 5 1.26

w0 Di8¢/desBily 0. 07 no striking mark <Test 5: | wagaPr006/305767
Preservability> Printed i mrage obtained in Test 2 was

preserved for,24 10 hour% under dr.X con itio(ps ofc
50C, Uk O GEAS TN K1 B8S - et B EndP Bf ferdensity —
preservation were neasured in the sane way as in Test
baclgrounthgatical 8RPYY rate was cal cul ated according to
the follow ng equation. The results_are shown in_,
Tabl Mgreaqgrthe Garéi@oesodi tpar of PA0beTe30s5TE M eghigan
retention rate (inmage density after preservation -
aftackdreotosd wps iveshaldgresialyabdéd.er Theossmltt Ave)shown in
(i mage density before preservation - background
Tapld 6al density before preservation) x 100 s Table 6
| mage Preservability Imge Preservability |Inmage
TRpRServability (50C (60C) (7000) Exanple 6 96% 81%

11% Exanple 7 96% 90% 10% Exanple 8 98% 95% 16%
Exanple 9 989% 96%82 0 Exanple 10 98% 06% 91%

Exanple 11 98% 9B6I®666 .. .| 100thTime |, . 0 ...
........... Y.~ [Braie - - - - 7 |[Erasine| s 1o
_________ opge. - [pes 1 [ MTinage [reolof Recording
" |Density o Density e31d.ue Medium
Density 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 striki_ng 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 0.00 0.98 0.04 Stl:lklng .
printed part
Comp. Example 4|  1.12 000 | 096 | 0o0s |Srikingmarkin
printed part
Comp. Example 5| 1.26 0.03 1.21 0.07 |no striking mark

<Test 5: Image Preservability>

Printed image obtained 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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15

Exanpl e 12 98% 96% 97% Exanple 13 98% 96% 98%

Exanpl e 14 99% 95% 85% Conp. Exanple 1 8% 6% 1% Conp.
Exanpl e 2 86% 16% 3% Conp. Exanple 3 85% 59% 9%

W rgpe/odszanpl e 4 88% 61% 12% Conp. Exanpl e Bc888L0d#5767
7% <Test 6: Color Optical Density Change Rel ative to

Tenperat ure> . The print i e obt.aipned isn_ Test 2 was
cut ' ekt EateBtind e g BR R ABRPES difen o

plate wi.th the tenperature 10 increasing by 3C/ mn and
PTEASEHR g™ 5 QR ckgT DR OrEA L LR RIEY SRR TCRFeSAEXEFAD) /
change associated with the tenperature change, was,
(irmagededsisi hefavaaressrretien: ohetlkgronmg aptigak density
measurenment results are shown in FIG 13. As shown in
bef@e neeseavationg xd80st arted at approxi mately 15 40C
in Conparative Exanple | in which a conpound havi ng
Tabld® 2006/ 098507 PCT/ JP2006/ 305767 al kyl group of
carbon nunber 18 and urea group is used and the

1 (W~

oracinoawaa ctart ~nd At ocNC Ay |l oca 1 1 Cno oy L\
Exanple 2 in  |[ARPErPrescrahiis|fmaerirerenabidy Q?x’iﬁéegi‘xéaagya‘aﬁw
carbon nunber P2 0°Cir ea Jroup 60°0) sed| ~— on YBL) ot he
handixample 6col of opt i%%l 5 densiti&% of the reva¥sible
t herpmamgwgi tive recaedi ng npdia uswng the conpwund of
thiﬂaﬁlﬁﬁrgt I nyentl q,lg%naw ng al K)g5%gr OUP OI_T_L clgxﬁbop :
_;‘i;;f_fgm@ﬁ' n:r'l 1 Er leb%%'[ll eagroup-gf e notuet clgz%l atea
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% %
Comp. Example 4 88% 61% 12%
Comp. Example 5 88% 43% %

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

The printed image obtained in Test 2 was cut into pieces of
0.5cmx0.5¢cm; applied on a hot plate with the temperature
increasing by 3°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 .approximate_ly

40°C in Comparative Example 1 in which a compound having
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As regard to the above results as shown in Table 2,
zo Exanpl es of the present invention exhibit high

density at low energy as conpared with Conparative
vix a0opb®s073 and 4 whi ch  have high nelting pecmts2oems767
the difference is apparently notable in color optica

ensity. d shown_in Tables 3 and 4, .the erasin
bk Operdin o spTBen Eaemher 48" 8pd wie e PEuth (S Ma68 AT Ale
are appropriate and it turns  out that they are’ _
eFaRiggape startad ghb95caar tasgsim§ompanative e fin
Tabl e 5, Exanples of the present invention exhibit no
whdehra spmpombhavingalérhgroppbyf capean mugpben22ngnd
occurrence of erasing residue and it turns out that
urbey gPOuhaire ukdest.i Nn@nh ytlappotdpr dandjurthbi kolor wipticaio
striking marks in the surface of the recordi ng nedia.

dEHEithes 8DERe rafe &BWIthdr nladd isibiveDeroplase addibidsing
hi gh inmage preservability. On the other hand, in

tEORANPOLNE oF%tBEPhESsedthen| dREB! BLSAE ONNKRt & & of
60C in a dried condition 78 W) 2006/ 098507

o RalB6 PO/ tﬁE'f%g) ol P8l
c%&C)tﬂ’rccéaar at| gée @ag%l%gfei ag%d jige%%i i?p%otogbﬁ?ee ordeel
edeteriéﬁgqﬂCW|of the density. As it is apparent from
AN R A Ptd%%e reversibie thernosensitive
reco&ﬁin negbun1o t he preseqﬁ i nvention in % éric
a compdUFREATAVitAg the kPOYR olFFWES ¢t P linter T2le0 2,
nore and urea group i s used as -cal or devel oper is
Exagmplespphidhe caresemgrinyea thee Arddbyf highndendiby jafglow
sensitivity, appropriate high-speed erasing ability
enpkeacetdmparedpedheGotpabitive Fxamplasndgend 4 which
preservability.
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 present invention are appropriate and it turns
out that they are 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 preservabilityy On the other hand, in Comparative

Examples, the image retention rates at 60°C in a dried condition
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10 Industrial Applicability The reversible
t hernosensitive recordi ng nedi um of the present
invention is applied for prepaid card, point card and
wb sme/098sedi t card, when formed into a car d- IPCREP®IREI0E767
The recording nediumfornmed into a sheet-1ike shape
] fqr. normal 45 cunent,. instructin

REY l8fe ABPRLSE ablinl B ERn i CGHPRRRvb BBl 0T 40

i der.. printahle area than t card-|ike size.
%&%@?B nﬁ?VﬁH?HEWFQWE?EPBP@PﬁWéaﬁﬂégﬁSitive recordi ng
medi um of . the present invention nay be applied in a
wi de rdhgld df appakert, from gabgye apeuHisy /thei reveexidle
contai ner for frozen foods, industrial 20 product,
thanmpese nsbiviec a¢cardingi mediuandf ady ipedséwlr invegton in
screens or various displays, e.g. for physica

wihs¢h i bebmpoumditegangnalkydr gougs icddncgprbomeasmber 23 or
managenent. 79 CLAIMS 1. A reversible thernosensitive

e e radidgré® dirtidp 16 W¥RHi & E@lor &l eVePPrl is BiphIR practical
t bernosensitive recording |ayer forned on the support,

phiergid blagahber mrsanght | Yook are" dbRGitiAXS GPPPEISETe
an el ectron-donating col oring conmpound and an

FLAES L RESERI BRLEOTRALOG| 15, EIRICHB 1y

condition and a relatively erased condition
§§%§%§?§%”8R33P3¥.east one of the difference of

e P £RRRREDHEE  ng. and the el et ron- acoet i ng

CorrpOL,JI‘rL% gggg{slils)lees t%expg%rslgllsft?ggor%ggrding 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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expressed by follow ng General Fornula (1): 3 N
-N-( 2)mi H3 General Fornmula (1) where, in the
General Formula (1), "1" represents an integer of |
to 3 and "nl' represents dpLAhMHEyer of 23 or nore. 2.
The reversi ble thernosensitive recordi ng nedi um
accor i ngy by £ ther NIl B b AR ABGAb AR

i nteger of 213 to 40. 80 WO 2006?09850

PCT/ JP2006/ 305767 3. The reversible thernpsensitive
PEREIHg medi um according to any one of clains 1 to
2, wherein the thernosensitive recording |ayer
conpr iass@spportr aadl i nked resin. 4. The reversible

t hernosensiti ve recording nedium according to claim

S oSl AIE RiPE BSETLE hosys Bctdppt o

t her nosensi tive recordi ng nmedium according to any one
of cl aVheredndhg therposeBFHIYhECQITRE IHKUICABBRFIHES jad)
an acryl polyol resin. 6. The reversible

ell &b sdviEd tih i @oTo¢i0F domdp ol Y Aarelicetdigatee @iyg one
of claims 3 to 5 wherein the crosslinked resinis
é%%?(ﬁh&gked with an isocyanate conpound. 7. The _
reversibl e thernosensitive recordi ng nedium according
to any one of clains 1 to 6, wherein the _

el ect tha-thenmoisagsitig Brdording hpotmié Japable efdormire a
8. The reversible thernosensitive recordi ng nedi um
rabatElyn@e v Qo peY cONRitedn Gndl A% elatively erebed @oAditien

reversibl e
depending on at least one of the difference of heating temperatures
and the difference of cooling rates following heating, and

the electron-accepting compound comprises a phenol compound

expressed by following General Formula (1):

O

(HO) / 1
'@w—C—N—(CHz)mC"b

|
H H
General Formula (1)

where, in the General Formula (1), “]” represents an integer of

1 to 3 and “m” represents 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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81 WD 20061098507 PC f/JP20061305767 thernosensitive
recordi ng nmedi um conpri ses a protective |ayer on the
t hernosensitive recording | ayer and the protective
way®eomsivpri ses a crosslinked resin. 9. The pcenesd/inbms7
t hernosensitive recording nedium according to claim
8, wherein the protective |ayer conprises an

ul travi ol et absorbing polyner. 10. The reversible

t hernosensitive recording nedium accordjng tq. one of
cl ai s B ahbe gevensehle) thermosppeittre Taserdipgapedium
conprises ultraviol et- absorbing inorganic fine
pac¢drdies to Ahy obtecoff daansiloioe2,t wheraincihei tthevmosensitive
recordi ng medium according to any one of clainms 1 to
19eqd%’ﬂﬁ_{§l~dt3'etr%xﬂﬂi§éssb REgsslid@dmsgnsi tive recording
mediumis formed into one of a card-like, |abel-like,
sheet-like and roll-1ike configurations. 12. A
reversi bl e thernosensitive recording | abe

conpri sjng,, the reversible thernpsensitive recordin
medi um%c%gk%lirﬁ@ersﬂ ea‘i{‘?rﬁ‘ﬁée’é?ltb‘iea{%rqmtgomféfmﬁndg
one of an adhesive layer and a tacky |ayer, wherein
onecariding o ghities 8y whieagiar thenerosslinked kysinalyes ajhydrgzyl
WO 2006/ 099507 PCT/ JP2006/ 305767 di sposed on a
syafwcef POKOIEmERY 6F aidiee t hernosensitive recording
nmedi um opposite to the surface on which an inage is
formed. 13. A reversible thernosensitive recording
menber conpri sing:

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 is

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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an information- nenorizing part; and a reversible

di spl ayi ng part, wherein the reversible displaying
part conprises the reversible thernosensitive
wece@s/idissy nedi um according to any one of  clrairaB2006/408767
11. 14. The reversible thernosensitive recording
negber accqrding %f claim13, wherein th% e ]

i iPBFRABSRHITRFSFPAIRG et AP S, L DEYELHVE 1ayer on
di spl aying part are integrated. 15. The reversible

t kbe thsemepensitivearcopriling lageband theqyosestyye lnyany one
of clains 13 and 14, wherein the

i ebopriddsan ermystinkzdngspart is selected froma
magnetic thernosensitive layer, a magnetic stripe, an
I C nenory, an optical nenory, a hologram a RR-ID tag
card, a disc, a disc cartridge and a tape cassette.

16. An jmage-processing apparatuys. conpri:sing: ;.83 an
Image % mithg TGN PLo i mre ARtthee B Hedivm

wherein i mages, are forned on a reversible .

t REFORSLBE P (Claian ﬁe&&%?%t%arwweﬁéw FRIOPEiges an
reversi bl e thernosensitive recording nmediumin the
i Mgevidetiabgoxhing pdlymges are erased fromthe
reversi bl e thernosensitive recording nedi um by
heating the reversible thernpbsensitive recording
mediumin the inmage-erasing unit, and the reversible

ther mosensi ih¥ 6o LELRH !ﬂﬂarﬁﬁ%ieﬂgitiivse} rdirfe filediPhe
t her mosensi tive recording medi umaccording to any one

P hE e greraf pipig B ant o) WHASe Al ARS5R) 0 0BREYA! s

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 configurations.

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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wherein the image-formng unit is one of a therm

head and a laser irradiation apparatus. 18. The

i mage- processi ng apparatus according to any one of

wed adoBosdn76 and 17, wherein the inmage- erasi ngcwnpiood/»s767
one selected from a thermal head, a ceram c heater, a
heat roll, a hof st , a heat. block and a |aser_.

| Arsgped Phra B geéhe ngew?b#eﬁ&@émwseéggven’ge%@%
conprising: one of form ng inmages on a reversible

t medipmeopnasitecto ther suxfane onewhichn oy im@geiiadormed.
reversible thernosensitive 84 recording nmedium, and
erasing images froma reversi ble thernosensitive
recording nediumby heating the reversible

ther mosEnsi A irkGedSHR! MHeRthd¥elbitiVe rdldeifmlehber
reversi bl e thernosensitive recording nediumis the.
reversi bl e thernosensitive recordi ng nedi um accordi ng
t &°BRYSENE  of claims | to 11. 20. The

I mage- processi ng, et hod according to claim 19,

wher ei ran Hdor WO0r R OTAZING Rt asd out by neans of
one selected froma thernmal head and a | aser

i rradi &t reorerajipardasplayi®d paiithe | mage- pr ocessi ng net hod
according to any one of <clains 19 and 20, wherein the
| mge eyRSteIA the re@bFdiBIk @isblDYinEBAIE compres @Rl ect ed

froma thernmal head, a ceranmic heater, a heat roll, a

h . . o

B e By 05K L A8EIn LECATHAL LRy one o
to any one claims 19 to 21, wherein the

f
[ §p]rUbéisi ng net hod conprises new inage while the
old inmages are being erased with the thermal head.
23. A phenol conpound conpri si ng:

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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85 WD 24394/ 33"!'nb07 # I 3N {i6}t i~ ty t structure
expressed by follow ng General Fornmula 2); 0 HO
r~r'*'~F .. R' : ":N{CH21st-1CH3 General Form da (2)
Wher e,an iméape fGenengunkbamd/a 42)imdgd eraepngsant,s an
integer of 2 to 29, 86

wherein images are formed on a reversible thermosensitive
recording medium by heating the reversible thermosensitive recording
medium in the image-forming unit,

images are erased from the reversible thermosensitive
recording medium by heating the reversible thermosensitive recording
medium in the image-erasing unit, and

the reversible thermosensitive recording medium is the

reversible thermosensitive 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 is
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 while the old images are being erased with the thermal head.

23. A phenol compound comprising:
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a structure expressed by following General Formula (2),

0
HO—@—!}:—&—T—{CHz)mcm

M H General Formula (2)

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

of 23 to 29.
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