"*166166* REWR IABLE TgERI\/AL LABEL OF A NON- CONTACT TYPE AND METHOD FOR
USI NG THE LABEL B ND OF THE INVENTION 1. Field of the Invention The
‘present invention relates to a rewitable thermal |abel of the non-contact

type and, nore particularly, to a rewitable thermal |abel cumm’m"“m‘"wu””m
,non-contact type which allows recording and erasure of inf

‘repeatedly in accordance with the non-contact nethod while thesisgusitable
thermal | abel remains attached to an adherend, allows using a substrate

having a pq!?Ewsf@hVﬁBLEr"ﬁﬁEﬁ\%gﬁm EIcAF RNOREYEIERACATEY PR AN h the

adherend. 2. Description o ated Art Currently, labels for control of

articles such as | abel s METerhPEFOR UBINSI THE DABHKINers used for
transporting foods, |abels used for control of electronic parts and | abels

attached to cardboard boxes for control of distribution of articles are

mai nly | abel s having a heat-sensitive recordin mat erial such as direct
t hermal paper as the fd3RCEKGROUNR.OF THEd NTIOMsi tive recording

material, a _heat-sensitive recording |ayer containing an electron-donating
dye precutsBielduef éhe [rventipngeneral , col orl ess or colored slightly and an
el ectron-accept) ng col or. devel opi gent as th

a I n _copponents is forned
on a support. SrPrteﬁ‘é“%HH’tep?QHsTe{ig'ifé ?Oeﬁo‘ied‘frﬁt(j‘%k’rrﬁ gmal 1g §pﬂgz§f‘%h by a

heat ed head_or heat ed n, the e..precur sor_an t cQ vel opi ng
ngent - r eaboneRefah SREGICH o R HEETR O Dheat i dBpiRAE TR L 2

obtai ned. 0Bt iR e whtHTBHoRT A6 dIRR!and BRRAIE VST HiE6RAMIGY
, Tn.general, I't is Inpossi bl e that "the forned
repeatedly in accordance with the non-contact method while the rewritable
thermal label remains attached to an adherend, allows using a substl:'.ate
having a poor solvent resistance and can be recycled together with the
adherend.
2. Description of Related Art
Currently, labels for control of articles such as labels attached to
plastic containers used for transporting foods, labels used for control of
electronic parts and labels attached to cardboard boxes for control of
distribution of articles are mainly labels having a heat-sensitive recording
material such as direct thermal paper as the face substrate. In the heat-
sensitive recording material, a heat-sensitive recording layer containing
an electron-donating dye precursor which is, in general, colorless or colored
slightly and an electron-accepting color developing agent as the main
components is formed on a support. When the heat-sensitive recording
material is heated by a heated head or a heated pen, the dye precursor and
the color developing agent react instantaneously with each other and a
recording image is obtained. When an image is formed on the heat-

sensitive recording material, in general, it is impossible that the formed
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"1 0 2 OCT 2002 i?ﬁﬁ&&}s erased so that the condition is returned to that
before the image is formed. In the label for control of articles described
‘above, the face substrate is forned mainly by using the above

heat -sensitive recording material. Informations such as the addresses to
-be sent, the nane of the sender, the nunber and the |ot nunber and a bar
code expressing the informations are printed on the |abel using a thernmal
printer of the contact type and the |[|abel having the printed information

I's attachgd,b0i A4 g@%%ﬂgt u\é&ﬂgdgldihhﬁ id ?&%hn&&ﬁmﬁlﬁtt%% &B%@m@g&%ﬂ rol e,

the | abel 1Tsmanually renove om the adherend suchfas a container and a
card boargyhpg to reuse the adherend and great amounts of |abor and tine
are required for the renoval of the label. To the adherend from which the
| abel has beenln tlesmhubed foradweithdroflaztielesplekadilbel Hlyoves thxgfage tshbstrate pri nt er
of the contact type is attached and the adherend is reused repeatedl y.in
t hi s mannes forhted saindy dot uaingstheiabpon hehsisensitiabealecirsling tmateethland
renoved every tinme an adherend is used. A rewitable ther | gbel whi ch
al lows r bpfermatiops syehiasgharafldapssesite berseants iename af tha sendegethapel

remains attached to the adherend, w thout renoving the |abel every tinme
Lhe" adheRUper Sndaig 1onaEHEE Ares Dbt E Fst NGB e FE st
years, reversible heat-sensitive, recordi terial ich _aldlgw recordin
and e_rasupgn_g‘? SR ‘ihr?a%’é)feias}ﬁ&?‘lg _aat TR %yég’gitgie ecoﬁéaegwg%%sﬁ 4 E\}ée recor di ng
mater i al el Mofhd B oriiftRE ihidiTnd P ls Wathed o AT ARf:ORd2 Wi rate and

contains a resi
the label completes the expected role, the label is manually removed from

the adherend such as a container and a card board box to reuse the
adherend and great amounts of labor and time are required for the
removal of the label. To the adherend from which the label has been
removed, another label printed by using a thermal printer of the contact
type is attached and the adherend is reused repeatedly in this manner.

It is the actual situation that a label is attached and removed every
time an adherend is used. A rewritable thermal label which allows
repeated recording and erasure of information while the label remains
attached to the adherend, without removing the label every time the
adherend is used, has been desired.

On the other hand, in recent years, reversible heat-sensitive
recording materials which allow recording and erasure of an image, such
as (1) a reversible heat-sensitive recording material having a heat-
sensitive layer which is formed on a substrate and contains a resin and an
organic low molecular weight substance showing reversible changes in
transparency depending on the temperature and (2) a reversible heat-

sensitive recording material having a heat-sensitive color development



‘organic | ow nol ecurd¥ wei ght substance showi ng reversi bl e changes in
transparency depending on the tenperature and (2) a reversible heat-
'sensitive recording material having a heat-sensitive col or devel opnent 2

| ayer which is fornmed on a substrate and contains a dye precursor and a
reversi bl e col or devel opi ng agent, have been devel oped. When the above
reversi bl e heat-sensitive recording naterial is applied to the above
rewitable thernmal label, it is required that information be recorded and
erased i [ L.t hyt he - cont t-h ince the infermation is
recor dedqgggg g‘rlgggggvﬁ% r%lgd to%ea Irgggseﬁqg&r gﬁ%icﬁé@aéfl?%c eed5 f%cttlégora%ﬁ‘graend.

Thereforel,eé,%{:ge‘b[ee&ﬁ?lshpt‘?ogﬁl LigeRE AV Bln! &GRISR9 material described

above in ( I's preferable. wever, in the reversible heat-sensitive

recordi ng nat ewikdn tﬂesmsmeqeaéqﬁmeimba(t%)ensﬁiv%oaédoﬁlan{g: h g eRAPRr €d by

di ssol ving or dispersing a dye precursor, a color devel opi ng agent and

ot her addifplieel tesatiewabbee nenesdde ythetmal shibéegntt SidCheqsirt@t Eladtydr of ur an
is used for formng the heat-sensitive color devel opnent | ayer. Therefore,
filnms of inéwminmatiomnikeh recordedrmingl grassddinf accordmncsuwstty she nonetondact

pol ystyrene, acrylonitrile- butadiene-styrene copolyners (ABS resins) and
pol ycar bgnathad @M?otthﬁemfwlﬁfhelstﬁct)ﬁédpéﬂﬂ praspdt whele the dabelents and

the resin used for, the ubstrate is.,limted.to resins havi,ng.the excellent
ol o anceTngoAlAshEd ThoRn LadReepdt hy TRSEIR, AT RaYSetIAn oAt

POl YPr ODYL SRS el ab AP o LRYBLPLRLE 0] ipRThE [ ec0r di ng

mat eri al sﬁeas_ a dra at the €si used for the

substrate L AL, T8 g LSRG CHLASLRGIR A g il
necessar Yjdsbabed h®o¥8 $h ILPRACRatReSDhiMeHepaRA by BIse¥®%ag or dispersing
a dye precursor, a color developing agent and other additives used where
necessary in a solvent such as tetrahydrofuran is used for forming the
heat-sensitive color development layer. Therefore, films of resins which
are mainly used for the substrate such as polystyrene, acrylonitrile-
buta.diene-styrene copolymers (ABS resins) and polycarbonates cannot be
used due to the poor resistance to solvents and the resin used for the
substrate is limited to resins having the excellent resistance to solvents
such as polyethylene terephthalate and polypropylene. Thus, the above
reversible heat-sensitive recording material has a drawback in that the
type of the resin used for the substrate is limited. To use the above resins
mainly used for the substrate of the label as the substrate of the above
label, it is necessary that the resistance to solvents be improved.
In general, laser beam is used for recording information in
accordance with the non-contact method using the reversible heat-

sensitive recording material described above in (2). Therefor, it is



'I'n general, |aser bedMmis used for recording information in accordance
with the non-contact nethod using 'the reversible heat- sensitive recording
mat eri al described above in (2). Therefor, it is 3 e inportant that the
material has the function of absorbing |aser beamand efficiently
converting the absorbed | aser beaminto heat. Mreover, it is required that
t he adherend such as a plastic container be recycled after the use so that
the society of the resources- recycling type can be constructed. Wen the -

Pabel can RaPySERt 1R FEYERREal s 1R AERLOR L BL g IRk BB AR e

attached teffichetBotsieRtng SMBRYLEE 1393 HoMWENEL Gafhe present invention

has an object of providing a rewitable thermal |abel of the non-contact
type which al | disréspeatiedsr eaprisidnghandtheeadbdréndfsuchf 86 n@t pIaBticn '
accordance with the non-contact nethod on the |abel which renmains attached
to an adheswanaineal beovecycled after ohe aiss Hosthizt the baniétiygofptinr résesirsdsance t o
solvents and can be recycled together with the adherend. As the result of

i nt ensi ve Brydinstime canebpeanssritctedy eWthensbeplastietapaingr ievedyckdd, e t her nal
| abel of t.he nonrcg tact type exhig%ting t he above excellent functions, it

%b} ttLh@

was found &t alf "Hatakin Hherdeplnfabel san bageryded itrgethespeci fic
ol edge. ViHHaNE ARber ) RbRis AR GG msces APehal Py AU e her mal | abel
of a non-contact type which conprises an
SUMMARY OF THE INVENTION
The present invention has an object of providing a rewritéble
thermal label of the non-contact type which allows repeated recording and
erasure of information in accordance with the non-contact method on the
label which remains attached to an adherend, allows the use of a substrate
having poor resistance to solvents and can be recycled together with the
adherend.
As the result of intensive studies by the present inventors to develop
a rewritable thermal label of the non-contact type exhibiting the above
excellent functions, it was found that the object can be achieved with a
label having a specific laminate structure. The present invention has
been completed based on this knowledge.
The present invention provides:
(1) A rewritable thermal label of a non-contact type which comprises an
anchor coat layer comprising a crosslinked resin, a heat-sensitive color
development layer and a light abs'orption and photo-thermal conversion
layer which are laminated on one face of a substrate successively, the

anchor coat layer being placed next to the substrate, and an adhesive layer



"anchor coat |ayer conprising a crosslinked resin, a heat-sensitive color
devel opnent |ayer and a |ight absorption and photo-thermal conversion

l-ayer which are |am nated on one face of a substrate successively, the
anchor coat | ayer being placed next to the substrate, and an adhesive | ayer
4 placed on an other face of the substrate and allows recording and erasure
of information repeatedly in accordance with a non-contact nethod; (2) A

| abel described in (1), wherein the crosslinked resin in the anchor coat

| ayer has | ekl I EH N i .~ 30% or
greater; 3)&?\g‘?rgggﬁ;tgggg?i&b%ﬂ}%ien@lg%?%?%?%dalgﬁv f%?ldl\%lwgga?{eq ﬁlrétsglfée

heat - sensiof ivfor@akidh regexlddp veatcorayele WRNY he£SoRtady thdlhggur sor and a
reversi bl e color developing agent; (4) A |abel described in any of (1),

(2) and (32) whabel desdribddi gh(l), atheosipt thencressliniedt @stihés whe aarhver si on

| ayer conprises a |light absorbing agent conprising at |east one of or.ganic
dyes and epgfaleayarihabiai degret of ¢nogslimeingenxpresssy a al geh dractioscfidddedoi n any of
(1) to (4), wherein the substrate is made of a sane naterial as a materia
of an adh&F&HEY (6) A method for using a rewitable thermal |abel of a

- t t ich Tpr i i d i i nf ormat.i on
opeatedt§o) A TakelsERES IF ah 2 chrli ateS s Bishom e U FaBr o ¢ her el

| abel d ' ' : 5. whi ch i ttached t
aher end; CangoP At AU et b el Ry SRS RSl P on 1
recorded Whtflonl efi€am having a wavel ength of oscillation of 700 to
Hertepiii
(4

1,500 nm | PTI ON OF THE DRAW NGS
) A label described in any of (1), (2) and (3), wherein the light

absorption and photo-thermal conversion layer comprises a light absorb-ing

agent comprising at least one of organic dyes and organometallic coloring

matters;

(6) A label described in any of (1) to (4), wherein the substrate is made of

a same material as a material of an adherend;

(6) A method for using a rewritable thermal label of a non-contact type

which comprises recording and erasing information repeatedly in
~accordance with a non-contact method on a rewritable thermal label

described in any of (1) to (5) which remains attached to an adherend; and

(7) A method described in (6), wherein the information is recorded with

laser beam having a wavelength of oscillation of 700 to 1,500 nm.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows a sectional view exhibiting an embodiment of the
construction of the rewritable thermal label of the non-contact type of the
present invention.

The numbers in Figure 1 have the following meanings:



"Figure 1 shows a sectional view exhibiting an enbodi nent of the
construction of the rewitable thermal |abel of the non-contact type of the
present invention. The nunbers in Figure 1 have the follow ng neanings: 5
1: A substrate 2: An anchor coat |ayer 3: A heat-sensitive color

devel opnent | ayer 4: A light absorption and photo-thermal conversion |ayer
5: An adhesive layer 6: A release sheet DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS The substrate in the rewitable thermal |.abel of the
non-contact type ongnngQE§ent invention is not particularly limted and
any of substrat'es having excellent resistance to solvents and substrates

havi ng poor regi Staz@ﬁ%nt:ﬁoxsw#?%e% can be used. Exanples of the substrate
i nclude plastic films such as filns of polystyrene, ABS resins,

pol ycar bonat es, 3:pol ypLERY.5EN8:ivOeb e UBYIBpReARIa RS Vet hyl ene
terepht hal ate, synthetic papers, non-woven fabri’cs and paper. For the .

substrate, the game Atight aBkorpsiohhatd fRstottheradhesengdsion 1ay&f er abl e so t hat
the substrate can be recycled together with the adherend. The thickness of

the substrate i%s notApadhesuédastey | imted. The thickness is, in general,

in the range of 10 to 500 mand preferably in the range of 20 to 200 m
Wien a plastic il m4 selgasisheett he substrate, where desired, a surface
treatment such as an oxidation treatnment and a roughening treatnment may be
conducted to i nprove adhesion with the anchor coat and

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The substrate in the rewritable thermal label of the non-contact
type of the present invention is not particularly limited and any. of
substrates having excellent resistance to solvents and substrates having
poor resistance to solvents can be used. Examples of the substrate
include plastic films such as films of polystyrene, ABS resins,
polycarbonates,  polypropylene, polyethylene and  polyethylene
terephthalate, synthetic papers, non-woven fabrics and paper. For the
substrate, the same material as that for the adherend is preferable so that
the substrate can be recycled together with the adherend. The thickness
of the substrate is not particularly limited. The thickness is, in general,
in the range of 10 to 500 um and preferably in the range of 20 to 200 pm.

When a plastic film is used as the substrate, where desired, a
surface treatment such as an oxidation treatment and a roughening
treatment may be conducted to improve adhesion with the anchor coat and
the adhesive layer which are placed on the surfaces. Examples of the
oxidation treatment include the treatment with é:orona discharge, the
treatment with chromic acid (a wet process), the treatment with flame, the

treatment with heated air and the treatment with ozone in combination



‘the adhesive |l ayer which are placed on the surfaces. Exanples of the
oxidation treatnment include the treatnent with corona discharge, the
treatment with chromic acid (a wet process), the treatnent with flane, the
treatment with heated air and the treatment with ozone in conbination 6
-wth irradiation with ultraviolet |ight. Exanples of the roughening
treatnent include the treatnent by sand blasting and the treatnent with a
solvent. The surface treatnent can be suitably selected in accordance wth

the type qizithhﬁ-rﬁatmoﬁlat\ﬁthIlﬂtﬂm&@@'m%ﬁ@e EXSApIBN o WiHeh 1'5?$lé?é?yﬂn%gi schar ge

is preferable fromthe standpoint of the effect and operabi

ef f ecti veltyeatimdritzidchhie thenires frechthigatafdblaginidand ebentifmedt witlf or mation
with laser beam it is effective that a foanmed plastic film having a great

heat i nsulaasolmgntef fBliot sidfaces eéxbatment kenshibstitably. sddédthdughcaordahastic film:
is preferable for the substrate, a paper substrate may al so be used

advant ageouéhythghisipet pie theisbbstrate. r dpegereralsthd dreadmegt eaith domonhe
rewritabl e thernmal | abel ?f the present invention, an anchor  coat |ayer is
formed on ddtrbarge & prelerable finst the standpeiniafiibe effeat andgeerapiityt or med” t o
protect the suhstrgte.froma.solvent in a.cpating |liquid when a

oot - sensi ti ve 0P BFHIe YarnEl dperordr Bitedtrine o abt dutlest A
substrate. .NG: POQr: i St .0.sql i.NG e anchor
cont 1 ayer S HEYACYe Bk BRER, 0.5 RAEAYE GRD onBRH FPAF AUF PO°NCH

parti cul aayingd b Eré£h&NdnY@at RS AP ESuRId H8ThE sGBRrR&. US8ehough 4 he

present invention, a crosslinked resin having excellent resistance to
sol vent s ipfadtiefllm iEpasfelrabledbr the sabstaatd, nkpdpsesitistidie/ Hae aboriyd i C

resins, polyester resins, polyurethane resins and ethyl ene-vinyl acetate
copol yrer sisedhiadwantageously when the number of repeated use is not great.

In the rewritable thermal label of the present invention, an anchor
coat layer is formed on one face of the substrate. The anchor coat layer is
formed to protect the substrate from a solvent in a coating liquid when a
heat-sensitive color development layer is formed in the next step. A
substrate having poor resistance to solvents can be used since the anchor
coat layer is formed.

The resin constituting the anchor coat layer is not particularly
limited and various types of resin can be used. In the present invention, a
crosslinked resin having excellent resistance to solvents is used.
Examples of the crosslinked resin include acrylic resins, polyester resins,
polyurethane resins and ethylene-vinyl acetate copolymers which are
crosslinked. When a material having poor resistance to solvents is used
as the substrate, it is preferable that a coating fluid not using an organic
solvent such as a coating fluid of an :aqueous solution or an aqueous

dispersion is used for forming the anchor coat layer. The process for

forming the crosslinking is not particularly limited and a process can be



‘crosslinked. Wien a material having poor resistance to solvents is used as
the substrate, it is preferable that a coating fluid not using an organic
sol vent such as a coating fluid of an 'aqueous solution or an aqueous

di spersion is used for formng the anchor coat |ayer. The process for
formng the crosslinking is not particularly limted and a process can be 7
sel ected fromvarious conventional processes in accordance with the type of
the resin. It is also effective that a resin curable by crosslinking with

i oni zi ng  seRGtet I8 m&@&wehmapbmégegmag(fbgdgmht&ﬁmmh@%gga pf used for

coating wthout solvents. Wien the resin cura I oni zi radi ati on

i s used, thbeeslagree of crosslinking can be easily adjusted by changing the

anount of irradiation and, noreover, a crosslinked resin having a great

crosslinki ng dénsi elgoedfiectiee tbanedesibncurhblefryeaesslinkivgrititRionikzing S

preferable that the degree of crosslinking of the crosslinked resin .

formi ng t Hadighimosudbas Ultrpaiolpis lightsandrelgetoen deamnts nerde fqr efeimagbl y 40% or

greater as .the gel fractjon asured in_accordance with the follow ng

met hod. - V\N@hhqlﬁesoéﬁéqntﬁ-ra ednthesresimpigble yranosmpe radiatieniisugade to

sol vent s kﬁ insuﬁji ienﬁ&ﬁgd t here is.thqf go ipiﬂit%'thﬁt t he substrate

cannot be ‘pr SPBrGef @orTy BEAD Be eRsibhadiused nehaneipg dhe SmIWY 1 ui d

used for r m.ng: - i1 col. - el opment layer in the next
PR rRdiatio, ARl SRR o Bt RE R BT Ty Y i 88 s or i ng

e
step. <Met measuri ng el fr on> A coat i
t he anChOErd'égﬁhkh@/@é’nsii? SRPhé €ntey.a release film After the forned

coating layer is treated for crosslinking wunder the sanme condition as that

for form ng thénatlithqresaat ihodetion,Nif i preferable that the degree of
crosslinking of the crosslinked resin forming the anchor coat layer is 36%
or greater and more preferably 40% or greater as the gel fraction measured
in accordance with the following method. When the gel fraction is smaller
than 30%, the resistance to solvents is insufficient and there is the
possibility that the substrate cannot be protected sufficiently from the
solvent of the coating fluid used for forming the heat-sensitive color
development layer in the next step.
<Method for measuring the gel fraction>

A coating liquid for forming the anchor coat layer is applied to a

release film. After the formed coating layer is treated for crosslinking
under the same condition as that for forming the anchor coat layer in the
present invention, the crosslinked resin (50 mm X 100 mm) is peeled from
the release film. Using a metal net of 200 mesh having a size of 100 mm
X130 mm, two sheets of the above crosslinked resin (the total weight: A g)
are wrapped with the metal net, set into a Soxhlet extractor and treated by
extraction for 5 hours with tetrahydrofuran under the refluxing condition.

After the treatment of extraction is completed, the resin remaining on the



"present invention, the crosslinked resin (50 nmm X 100 nmm) is peeled from
the release film Using a netal net of 200 nesh having a size of 100 nm X
130 mm two sheets of the above crosslinked resin (the total weight: A Q)
are wapped with the netal net, set into a Soxhlet extractor and treated by
extraction for 5 hours with tetrahydrofuran under the refluxing condition.
After the treatnment of extraction is conpleted, the resin remaining on the
8 metal net is dried at 100' C for 24 hours, conditioned for noisture in an

at mospher gnefa)and efPP&Fisl We1@p Czi%gﬁnﬂo@rsméoﬂé ﬁ%‘@affe{- Iﬁoitga.iu eSirPhp! Onger

and wei ghed to obtain the weight of e resin frac ion is

cal cul at edatinibsphess 8paeempeidtutdief 23710 ovd ARIEAEBO%IB: 3%lm§ bﬁﬁd%én (%9 =
(B/A) X 100 The thickness of the anchor coat |layer is, in genera in the

range of dhdl wedgl3 fd obexid theefeighbloy the reie (Bagpe ’DPﬁe gel ratBohtiey I n the
rewitable thermal |abel of the present invention, a heat- sensitive color
devel opnemaldwlgtad irsadcordadteovith lthe folbivangegantibayer forned as descri bed
above. In general, the heat-sensitive col or devel opnent |ayer is
constituted with a dgﬂbeéEHY%@r'ﬂW%QW¥QQ colorless or colored slightly, a

reversible col deve ent . and, er e necessar bi nder,. a col or
erasure accel er %Feh i"ﬁ%{sg‘gﬁﬁ aﬁFB%?ﬂ%\,{gﬁﬁ Fatt S‘E&elagdﬂl eyasgeple dye
precur sor dftg%bdﬂgrtl OIBJ ?errgiélryp %er%ﬁ%g%f% §92R ound can be suitably

sel ected from co wn “as tHe™ dye precursors in
heat - sensi ti ve ppegqs qlwgltmwﬂe@mi IEFADE B 9§e§eta% id¥entiBheqURSAL | ncl ude

trlarylnethane - based conpounds such as 3, 3-bis

di met hy| ardeAeRivaNblor 6d&Velsyhyh MR Phy m@lmaﬁ,on?»tlﬁé #iciBt Noad Malyer
formed as described above. In general, the heat-sensitive color
development layer is constituted with a dye precursor which is colorless or
colored slightly, a reversible color developing agent and, where necessary,
a binder, a color erasure accelerator, inorganic pigments and various
additives.

The dye precursor is not particularly limited and a compound can be
suitably selected from conventional compounds known as the dye
precursors in heat-sensitive recording materials. Examples of the dye
precursor include triarylmethane-based compounds such as 3,3-bis(4-
dimethylaminophenyl)-6-dimethylaminophthalide,  3-(4-dimethylamino-
phenyl)-3-(1,2-dimethylindol-3-yl)phthalide = and  3-(4-diethyamino-2-
ethoxyphenyl)-3-(1-ethyl-2-methylindol-3-yl)-4-azaphthalide; xanthene-
based comp.o.unds such as Rhodamine B anilinolactam and 3-(N-ethyl-N-
tolyl)amino-6-methyl-7-anilinofluorane; diphenylmethane-based
compdunds such as 4,4’-bis(dimethylamin6phenyl)benzohydrylbenzyl
ether and N-chlorophenylleukoauramine; spiro compounds such as 3-

methylspirodinaphthopyran and  3-ethylspirodinaphthopyran; and



'p henyl) - 3 - (1,2- dine thylindol- 3-yl)p lithalide and

3-(4-di et hyam no- 2-

et hoxyphenyl ) - 3- (I - et hyl - 2- met hyl i ndol - 3-yl ) - 4-azapht hal i de; xant hene-
based conpounds such as Rhodam ne B anilinolactam and 3-(N-ethyl-N tolyl)
amno -6 -ne thyl- 7 -anilinofluorane; dip henyl nethane -based conpounds
such as 4, 4'-bi s(di met hyl am nophenyl ) benzohydryl benzyl ether and

N- chl or opheny! | eukoaur am ne; spiro, conpounds such as 3-

met hyl spi fndsRaRNBARLARL ARG Sad) B! E&Ho%ieﬂﬁ@&%y A¥hET 1B End b

t hi azi ne-based conpounds such as benzoyl | éukonet ue an

ni t r obenzgittdteutoyibdulonestbyt¥neebluehe THOWBotO BRIpIGdTBMahebsISRGd Singly or
in conbination of two or nore. The reversible color devel opi ng agent is not
parti cul asihglyl omint exhlasationwd tws ot meoregent nakes the dye precursor exhibit -
a reversible change in_ color tone in accordance with the cooling rate-
after heati ng.Ti% severpible selandpwelapingf ageng sorteprntuiany dimithe asevel oped
color, the color, erasing  property and the durability in repeated col or
devel opmelRBEAfIther agantanakey Heg Aph PEeepe) pghibdnpsarersitipickangednphenol
derivatives having a |lo chaj,n al kyl..group are preferablge. The phenol
derivati v‘éﬁ?ﬁagmﬁagb aﬁ‘fotfagn%etj@ﬂhbstg?)i{?@]éﬁg &ﬁge afterreatigy ¢ “érf?‘@e | i nkage
in the no The.l e he aunmber ;of th lLkyl ;group .are sel ected
by t aki ng PgPRnt HararkAafieh "8 MRS eIGed Mgr S oS BHRRE o or
devel opi ng.oBEAREEAY thBtRuaBIyder AgeQfed kblok SdevBIdpEé@PhRa tdiatutdie al kyl

group has .3 of nore carbon atons and nore preferably 8 to 24 carbon
at ons. Hysleazomaceptinguenispoditisl wHRh cenpiosildedivdtiveshagdrgpaupds having a

| ong chain al kyl group as the side chain group can also be used.
chain alkyl group are preferable.

The phenol derivative may have atoms such as oxygen and sulfur
and the amide linkage in the molecule. The length and the number of the
alkyl group are selected by taking the balance between the color erasing
property and the color developing property into consideration. It is
preferable that the alkyl group has 8 or more carbon atoms and more
preferably 8 to 24 carbon atoms. Hydrazine compounds, anilide
compounds and urea compounds having a long chain alkyl group as the
side chain group can also be used.

Examples of the phenol derivative having a long chain alkyl group
include  4-(N-methyl-N-octadecylsulfonylamino)phenol, = N-(4-hydroxy-
phenyl)-N'-n-octadecylthiourea, N-(4-hydroxyphenyl)-N’-n-octadecylurea,
| N-(4-hydroxyphenyl)-N-n-octadecylthicamide, N-[3-(4-hydroxypheny1)-
propiono]-N'-octadecanohydrazide and 4’-hydroxy-4-octadecylbenzanilide.

When information is recorded or erased by utilizing crystallizability
of the reversible color developing agent, the information can be repeatedly

recorded by quenching after heating and erased by annealing after
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"Exanpl es of the phenol derivative having a |ong chain alkyl group include
4- (N- nmet hyl - N- oct adecyl sul f onyl am no) phenol , N (4-hydroxy-

"phenyl)-N -n-octadecyl t hi ourea, N (4-hydroxyphenyl)-N -n-octadecyl urea,

N- (4- hydroxyphenyl ) - N -n-oct adecyl t hi oam de, N-[3-(4-hydroxyphenyl)-

propi ono] - N - oct adecanohydr azi de and 4'-hydroxy-4-octadecyl benzani | i de.
When information is recorded or erased by utilizing crystallizability of
the reversible col or devel opi ng agent, the information can be repeatedly
recorded Rytﬂg§”Chi“9 after heating and erased by annealing after 10

heat i ng. AS"{#e binder which is used where necessary for the object of

hol di ng the cogponepindies WHith idhisdiDwhbfe heRbsH§Tor the/ebjeet 6fhslamgl opnent
| ayer and nmaintaining the uniformdistribution of the conponents, for

exanpl e, tHeOk)IBbSersidCibnasit REihy atdiey hieat-saisitivpeblacdetdlopmenerlayer

pol yacryl am de, pol yvinyl acetate, polyurethanes, polyesters, polyvinyl
chl olrl de, andolaintdipienéhe polfyunriibtriveticn obtie wohyanants, Eresasirland
copolymers derived fromthese polynmers are used. As for the canponents
used wherpolywessssuop, asxpedyRew st ackb polvaerylisr aglgre &€ Cé&‘e]éfrb‘ggi ncl ude

ammoni um sal ts; exanpl es of the inorga ni i gnent ;i ncl ude ,t.al. kaol i n,
ﬁ i lji ca, dtPlen&% o%fedate, zi H‘&IYBR‘?‘&‘@P&%BQr?@gieﬁgﬁrgcarpé’&ﬁ‘éfflé'ijan(gﬂ%laﬁi num
ydroxi de; and exanpl es of .the other ,addjtiV i de. | evel ents and
d|fperZanty%ﬁpgﬂ“hrBO@HHv@n?F%ﬁiIP?dugggyl grak%ﬁé#ﬁﬁ“%héﬁﬁgﬂﬁ?ggnsitive
col or devgl | , . cursor, the reversible color

devel opi n(gerg‘geg{}Bgln e\%’% ° tl}lgeladﬁiet1|Pbr\/e(§é whi ch are used where necessary are

di ssol ved or di§p&' 8R0cdnipéhetith bl 8vhéreGitbSsasp) ¥edthphsttofaheomlémng fl uid

is prepared. Exanples of the organic :
erasure accelerator include ammonium salts; examples of the inorganic

pigment include tale, kaolin, silica, titanium oxide, zinc oxide, magnesium
carbonate and aluminum hydroxide; and examples of the other additive
include leveling agents and dispersants which are conventionally used.

For forming the heat-sensitive color development layer, the dye
precursor, the reversible color developing agent and various additives
which are used where necessary are dissolved or dispersed in a suitable
organic solvent and a coating fluid is prepared. Examples of the organic
solvent include alcohol solvents, ether solvents, ester solvents, aliphatic
hydrocarbon solvents and aromatic hydrocarbon solvents. Among these
solvents, tetrahydrofuran is preferable due to the excellent dispersion
property. The relative amounts of the dye precursor and the reversible
color developing agent are not particuiarly limited. In general, the
reversible color developing agent is used in an amount in the range of 50 to
700 parts by weight' and preferably in the range of 100 to 500 parts by
weight per 100 parts by weight of the dye precursor.

The coating fluid prepared as described above is applied to the
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"solvent include al cohol solvents, ether solvents, ester solvents, aliphatic
hydr ocar bon sol vents and aromati c hydrocarbon sol vents. Anbng these

‘sol vents, tetrahydrofuran is preferable due to the excellent dispersion
property. The rel ative amobunts of the dye precursor and the reversible

col or devel opi ng agent are not particularly limted. In general, the
reversi bl e col or devel opi ng agent is used in an anmount in the range of 50
to 700 parts by weight and preferably in the range of 100 to 500 parts by

wei ght per %gp arts by, meigh% of .t he dye precyrsar. TQg cqating fluid

or epar ed RENgESPAF bt anveditbols it Ak ian Tt Shavetiu P eESe for e
b . . y ' . |+ pr ' for ) . I

o treat ohib Y Bihg 1A AT EHL ARG, aBERERRA ne Wi ORGSO 00 | V'

formed. Th&iGIRERATIAYS 19TolEl. dDHNG g at GRS the driflg PRhtheut 3 | Y
limted. It is preferable that the drying treatnent 1s conducted at a.l ow

t enper at ujg partE@uent ligokad. deviel ppfanblofthabehdydryipg esustnent The
t hi ckness of the heat-sensitive col or devel opnent |ayer fornmed as
descri bedcomdoeted at a lovwgeampatatura to lpeevantgeplof dévelopa@nittaf theddyer ef er abl y
inthe range of 2 to 7 [tm In the rewitable thermal |abel of the present
i nvent i onpresutdoght ThissBripkness efnthepheabsensiting| colynderdppmephylayey s f or ned
on the heat- sensitive col or devel opnent |a forme dgabggscribe above.

n

er
In gener aformedias dpgitbeshabeyst isoin gRRE of‘bﬁ%é’?ﬂﬁ? 0 itgh dayer is

nor gani cregrrneni s Pere T o LB & and ot her additives. The 1ight
oot 3901k B3 ANTLANMIPHL AR LRSS Ll G, hongs, Do an
absorption and photo-thermal conversion layer is formed on the heat-
sensitive color development layer formed as described above. In general,
the light absorption and photo-thermal conversion layer is constituted
with a light absorbing agent, a binder and, where necessary, inorganic
pigments, antistatic agents and other additives. |

The light absorbing agent has the function of absorbing the incident
laser beam and converting the laser beam into heat and is suitably
selected in accordance with the laser beam used. As the laser beam, it is
preferable that laser beam having the wavelength of oscillation in the
range of 700 to 1,500 nm is selected. For example, the semiconductor
laser beam and the YAG laser beam can be preferably used.

The light absorbing agent absorbs the near infrared laser beam and
generates heat. It is preferable that light in the visible region is not
absorbed much. When light in the visible region is absorbed, the property
of visual 1"ecognition and the property for reading the bar code deteriorate.
Examples of the light absorbing agent satisfying the above requirements

include organic dyes and/or organometallic coloring matters. Specific
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sel ected in accordance with the | aser beamused. As the |aser beam it is
preferable that | aser beam having the wavel ength of oscillation in the
"vange of 700 to 1,500 nmis selected. For exanple, the seniconductor |aser
beam and the YAG | aser beam can be preferably used. The |ight absorbing
agent absorbs the near infrared | aser beamand generates heat. It is
preferable that light in the visible region is not absorbed nuch. Wen
light in the visible region is absorbed, the property of visual

recognitiegcgnt?@est&etm qg@{tt gb&%iﬁ ading @eafcyﬁﬁ%- 8" tAbah

Exanpl es | 1ght ab%or bi ng agent” sati stylng the above requi gerrents

i ncl ude ghgaRkS $HeRaRBH Pine HaEaROBBbAlNy maRkRy, | AEtHRALUBIChe-RReQI fic 12
exanpl es of the I[ight absorbing agent include cyani ne-based col oring

matt ers, dohdrivad oqystbense- haslede dalsod i rgloriig enmtteant hsqaglylvond>dasaded
coloring matters, azul ene-based coloring matters, squal ylium based

col ori ng avkdrieg s, mettdrsconphetelbaseempddxobasey matcplrmg — matters,

tri phenyl net hane- based col oring natters and i ndo| eni n- based ciol_ori ng
matters. tRphegyimedaneobased, goloringe mattersy gndnt Og%%léobal% ofq' Mg Eat t er s
are preferable dug to hot.o- t her nmal ver si on.

t l.I ent f
As the biTRAEFISt mé’&?réﬁgﬁix g"smggn’[‘ rBQ %i‘iéﬁ%nb gredrglaing aﬁgecl)'gexarrpl es
f the bind ' heat - R | d | t Ne b d.
S nce-t nErgRe abESHE RS e Bk B el e R RO TRl Sl °°, ™
outernost layef. of, tbr?ﬁdél‘?‘ltﬁle’satxgﬁgﬁ{?ﬁél%ngér/éfxgée vbsHilddZzabdRNa®ftht he col or

devel opmen‘t. in the I'ower | ayer “the h coat property (resistance to
scr at chegkaafplbh6f B8 Fid@er &1 the Reb-saiditivdedl6F Qs wloptehtRiybl baebe a

crosslinking type resin is preferable and a resin curable with.an ionizing
radi at i orusedch Sasceuthio digholabsolptigrt aaddpkdteatheemabeanvasmmntayer ps ef er abl e.
the outermost layer of the label, transparency for visualization of the color
development in the lower layer and the hard coat property (resistance to
scratches) of the surface are required. Therefore, as the binder, a
crosslinking type resin is preferable and a resin curable with an ionizing
radiation such as ultraviolet light and electron beam are more preferable.
To form the light absorption and photo-thermal conversion layer, a
coating fluid comprising the light absorbing agent, the binder and various
additives used where necessary is prepared. Where necessary, a suitable
organic solvent may be used in this preparation depending on the type of
the binder. The relative amounts of the binder and the light absorbing
agent are not particularly limited. In general, the light absorbing agent
is used in an amount in the range of 0.01 to 50 parts by weight and
preferably in the range of 0.03 to 10 parts by weight per 100 parts by
weight of the binder. However, since the light absorbing agent
occasionally absorbs also light in the visible region, there is the possibility

that the surface is colored when the amount of the light absorbing agent 1s
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"To formthe light absorption and photo-thernmal conversion |layer, a coating
fluid conprising the Iight absorbing agent, the binder and various
addi ti ves used where necessary is prepared. Wiere necessary, a suitable
organi ¢ solvent may be used in this preparation depending on the type of
‘the binder. The relative anmounts of the binder and the |ight absorbing
agent are not particularly limted. In general, the |ight absorbing agent
is used in an anmount in the range of 0.01 to 50 parts by wei ght and

pref er abl gxeaysividy rgroge Hinle Gibtt &l}otl{éaﬁfnﬁezﬁ'ﬁnwiog hihe N8Hel1 B0t RALS S DY
wei ght of the binder. However, since the li1ght absorbing agent

occasi onakisuadlrscogrstiah 96 the ghforimatidreand vidibidity e@tienbat b&lechd®nide
possibility that the surface is col ored when the anobunt of the |ight

absor bi ngragemtheinsthe3sexfaes 5 veloyedriéds .préfenaledentdint shé yandientagipetar ance of
the | abel but also visual recognition of the information and visibility of
the bar cHéBt pdssring masnt\iEdrertnamallrsoathati thecamonat is iip 4 suippableer abl e

t hat the unt of the |i.ght ahsorbi ent is kept snmall so that the

amount isggﬁmﬁes"[ﬁt]ﬁ‘ég?éenﬂ Vbtﬁ(c‘ﬂsc\ﬂh'tﬁ]et%ﬁ&’%é‘éeﬁibtyili‘ﬁagygeB?raéH%“or devel opnent
by heat gener akiqn ing flujd prepare s . described, abovye is
applied to t hetﬂlgu{ﬁ yc}% gl?@{l E'Pelgﬁgh d sglgng?stcfl\l/)éegc% oF ﬁe%%ﬁ’b%%%gﬂtt\ﬁeayer

descri beds@FQ¥e of Rhe %@fsgﬁé‘ﬁﬁ/e"\écggr gF%BE%PEQMr tés@ﬁ%?& -aiovb§h the

formed coating layer is treated yin e coating layer rIs

crossl i nkggtobafic@akithda 6nThtidral pebalss ONAWe} théfbrin@di bhfiggafali on and
the Iight absorption and photo- thermal conversion |layer is fornmed. The

t hi cknesstrehtddebyl idghingabtder pbatding kRdr pBot@sélhigdnby ChexmenSi N blayer
fornmed as described above is, in general, in the range of 0.05 to 10 [tm
and pr ef errapdiption with amigeziolg Bidiation add\theilight absorption and photo-

thermal conversion layer is formed. The thickness of the light absorption

and photo-thermal conversion layer formed as described above is, in

general, in the range of 0.05 to 10 um and preferably in the range of 0.1 to

3 pm.

In the rewritable thermal label of the present invention, an adhesive
layer is placed on the face of the substrate opposite to the face having the
above layers. As the adhesive constituting the adhesive layer, an
adhesive which exhibits the excellent adhesive property to an adherend
comprising a plastic material and has a resin composition which does not
adversely affect recycling when the adherend and the label are recycled
together is preferable. In particular, an adhesive comprising an acrylic
ester-based copolymer as the resin component is preferable due .to the
excellent property for recycling. Rubber-based adhesives, polyester-based
adhesives and polyurethane-based adhesives can also be used. Silicone-
based adhesives exhibiting excellent heat resistance may be wused.

However, the silicone-based adhesive has a drawback in that a resin
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‘In the rewitable thernmal |abel of the present invention, an adhesive
| ayer is placed on the face of the substrate opposite to the face having
t.he above |l ayers. As the adhesive constituting the adhesive |ayer, an
adhesi ve which exhibits the excell ent adhesive property to an adherend
conprising a plastic material and has a resin conposition which does not
adversely affect recycling when the adherend and the | abel are recycled
together is preferable In particular, an adhesive conprising an acrylic

est ot - basakaOnP LI oA IEL A8 1SOTROGRY oh .16 RhRRLA B R, L NE

excel | ent proper Ives, r - based

adhesi ves,afyh Qahametmﬁmaaaﬁr&aﬂéreﬁlmesree%@gl FRcBS yﬁ&dhlsshla}ﬁone-
based adhesives exhibiting excellent heat resistance nay be used However,

the silicenaehadectcashtsithestiafgeh diidpbackppearhhed a resin 14 obt ai ned
after recycling tends to beconme uneven due to poor conpatibility of the
adhesi ve wit h Abethahedlesivd, nahheolr eoydkiomgtypeoedbssiver] sdliventrtgpe cause a
decrease in the strength and poor appear ance. As the adhesive, any of
emul si on- a@lpeslmmegﬂmhessmwemlmrwe veaihean hesusatd dahegireteralia hout

I t , bl t hat the adh th
Crossl i nkdii HpBdBFEE xaari@f&ﬁéér&xaéaépp?ﬁlm?va?esﬁf?%aé%%éanf 3 r epeat ed
f th d t bilit Id | abel i
al'so i npr?ra@ﬂmegfr%%pt i Rt e sciRo ipneelerEatiaRybRBG % o T
range of g {uﬁe Fi‘uf‘ﬂagoe? Sff]f‘s hmp\fobéh t gy, g t”}ﬂgfne% o3he b héﬁv@la*l& the

rewitable e present invention, a release eet may be

pl aced onigt [ie -8H0R31 MEtRAYSHge m&ﬁs@eeeaﬁarp\refeé@bmﬁ th@%e@éef%eet a
rel ease sheet prepared by coating a plastic filmsuch as a

to 40 um.

In the rewritable thermal label of the present invention, a release
sheet may be placed on the adhesive layer, where necessary. As the
release sheet, a release sheet prepared by coating a plastic film such as a
film of polyethylene terephthalate (PET), foamed PET and polypropylene,
paper laminated with polyethylene, glassine paper and clay coat paper
with a releasing agent is used. As the releasing agent, silicone-based
releasing agents are preferable. Fluorine-based releasing agents and
releasing agents based on carbamates having a long chain alkyl group can
also be used. The thickness of the coating layer of the releasing agent 1is,
in general, in the range of 0.1 to 2.0 um and preferably in the range of 0.5
to 1.5 um. The thickness of the releasing sheet is not particularly limited.
The thickness of the releasing sheet is, in general, in the range of about 20
to 150 pm.

As for the order of forming the layers in the rewritable thermal label
of the present invention, it is preferable that the anchor coat layer, the

heat-sensitive color development layer and the light absorption and photo-
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filmof polyethylene terephthalate (PET), foamed PET and pol ypropyl ene,
_paper |am nated with polyethyl ene, glassine paper and clay coat paper wth
a releasing agent is used. As the rel easing agent, silicone-based

rel easing agents are preferable. Fluorine-based rel easing agents and

_rel easing agents based on carbanmates having a | ong chain al kyl group can

al so be used. The thickness of the coating |ayer of the rel easing agent is,
in general, in the range of 0.1 to 2.0 mand preferably in the range of 0.5

to 1.5 m (hendINcrlsBRSSn ¥y dfie Bl RS s 0Ee3 bS8y 1StHIO0 @& bh eHbaRty |1 m ted.
The thickness of the releasing sheet is, in general, in the range of about

20 to 150f the AGbét@ate Brd oafler tidsellageisngret foemledy €hs adhetive lagu¥ id abl e
thermal | abel of the present invention, it is preferable that the anchor

coat | ayefarnidieon hleabtizefacd ofihecmibotratevel oprment | ayer and the |ight
absorption and ghoto 15 thermal conversion |ayer are forned successively in
this order on Bhe dngher coft tlineers kbetheat-eensitive afoley deyrigpmieaydaserar e

f d, th hesi I N f d t he ot her . f f the. trate.
The anchoR Gt PEPErbopFIT AnvisBhEr PoEmal I GRVEsvel dRRInAFEYRH and ¢ he
i ght ab ti d photqg-th | . [ I i b ! b
For med by BB PRt HB Bed: Ph g Tis abhe) VBN 0 ¥k BhasE i (e
coating pB@ct%‘E&énéeu%ﬁt}?Sa tctﬁﬁteiﬁh{;gfotce&r QUL & C PR ikt PEOGRTE ¢ axféffﬁgravure

reverse coating process, rogravure coating process an

processesplsbiy ehdVBY¥SYuRRafevedte dbhtikRigBeesd, RhadQicraglivairer coadingol | knife,
the reversSe coating process and the curtain coating process or a _ printing

process spfdtedsahfiehé pesRshéd MdinpG Ma9eebsr, dnhdir kelifeeh MadsS dirdnt i ng
process and the screen printing process, drying the fornmed | ayers
a roll knife, the reverse coating process and the curtain coating process or a
printing process such as the flexo printing process, the letter press
printing process and the screen printing process, drying the formed layers
and, where necessary, further heating the dried layers. In particular, itis
preferable that the heat-sensitive color development layer is dried at a low
temperature to prevent development of the color of the layer. When the
material curable with an ionizing radiation is used, the layer is cured by
/irradiation with an ionizing radiation.

The adhesive layer may be formed by directly applying the adhesive
to the surface of the substrate in accordance with a conventional process
using a roll knife coater, a reverse coater, a die coater, a gravure coater or
a Mayer bar and drying the formed layer. Alternatively, the adhesive
layer may be formed on the releasing surfaée of a release sheet by applying
the adhesive in accordance with the above process and drying the formed
layer and the formed adhesive layer may be transferred to the substrate by
attaching the obtained laminate to the substrate. The latter process of

the transfer process is preferable since the efficiency of drying the adhesive
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“and, where necessary, further heating the dried layers. In particular, it
is preferable that the heat-sensitive color devel opnent layer is dried at
a low tenperature to prevent devel opnment of the color of the layer. Wen
the material curable with an ionizing radiation is used, the layer is
cured by irradiation with an ionizing radiation. The adhesive |ayer may be
formed by directly applying the adhesive to the surface of the substrate
in accordance with a conventional process wusing a roll knife coater, a

reverse Ca%%é'xr caft W FnFORLRT withoWlk AN gxgc%ir@lbpﬁfent%f Npye ol(ﬁa[n 2hd dryi ng

the forne ayer. Alternatively, the adhesive "layer formed on the
rel easi ng Keatfsaasitife @ldled@@ﬁﬁuﬁé}ﬁeltaybyfcﬁﬂmwm%e Etﬁlﬁst?éil§95| ve in
accordance with the above process and drying the forned |ayer and the
formed adhesi vaFikayen stpwdea decensfikbniesd ekhiliitiagsabshibadémbit oAithachi ng t he
obtained lamnate to the substrate. The latter process of the transfer.
process i sopshetiabloé the mewrithbledhrmiabhalyelof the yiongonbactathest viee 16 | ayer
can be increased w thout causing devel opnent of the color in the

heat - sensmtrpseéltcmverltl@@veffbprr@mrlqaa%ﬁhqr@?#el@ ehot tre s0pSPRECE 1Y% gure 1

shows a secothonal Vi xh| bi an enbodi nent . of t{ constructl on of the
rew it abl &% A&} ﬁ'a?o’}sg PEO8y S‘E a’&cﬂﬁcgﬁ’ CPILIAYSE 4 He PERFELSNEYS nvent i on.
The r t.ap! I 1 t t

such that A aAcharPsat Fibe AL LSRRG I Ea, B BEERIC L T ayer

3 and a |'cgmre1%l?§r9[ wa@eng 5\9&&15 ke su%‘f&ﬁ exgrfédeoaragu@s&rﬁeafe

| am nat ed successi v 'y on one tace o trate ana an adhesive | ayer
S and a rgldosk adneSlveGades IHACE $6Ic¥Es XhE &Y 6Ge @Gccetsbﬁel?ypﬂﬁﬁieﬁﬂ)ﬁ ace (the

back face) of the substrate 1. An enbodi nent of the use of the rewitable
t hermal | aheloppbsitéiface (the back face) of the substrate 1.

An embodiment of the use of the rewritable thermal label of the
non-contact type of the present invention will be described in the following.

Before the label of the present invention is attached to an adherend,
desired information is printed on the label. For the printing, the contact
method in which a thermal head is brought into contact with the light
absorption and photo-thermal conversion layer or the non-contact method
using laser beam may be used. The printing in accordance with the non-
contact method will be described in the following.

In the non-contact method, the surface of the label is irradiated with
laser beam in the condition without contacting the label. The laser beam
is absorbed with the light absorbing agent in the light absqrption and
photo-thermal convérsion layer at the surface of thé label and converted
into heat. Due to the converted heat, the dye precursor and the reversible
color developing agent in the heat-sensitive color development layer at the
lower layer react with each other and the dye precursor develops color.

The printing is achieved as the result. As the laser beam used above, the
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‘non-contact type of the present invention will be described in the
follow ng, Before the |abel of the present invention is attached to an
adherend, desired information is printed on the |abel. For the printing,
the contact nethod in which a thermal head is brought into contact with
the light absorption and photo-thermal conversion |ayer or the non-contact
met hod wusing | aser beam may be used. The printing in accordance with the
non- contact nethod will be described i-n the following. In the non-contact

met hod, t RgnSedrdiceoiOfast PBed AREd tik%bYe{xGﬁh%t l?éiuf{“htablg f@%&reggg{gﬁ iBEdt he

condi tion without contacting the I¢ aser beam is"d W th
the 1ight osbiflatibhrig theeahgt Bf 708 t 130 &9%%9&@%1@99 deQ Q- 4HGE M8

conversion |layer at the surface of the | abel and converte into heat. Due
to the convert édiheatferalile tiye theeatistasee widetehe @viefask Wfaeheaaber
devel opi ng agent in the heat-sensitive color devel opnent |ayer at the..

| over | ay@ndrtdgaouyse ¢f lasethbesrthds immble riegalylel pnetudGon adevalghpshecol or .
The printing is achjeved as the result. As the | aser beam used above, the
17 senicoﬁ&%&?6%1$ prasdateranding ony s byt pewer dvirrapiatinavelengt h of

i 11 o0 *llat*en 'n th f 700 to 1,5Q0 nin i f er abl
descri bed BHSEE T=epcs & preFertpleom e Lhaleniat ahtle putRP b ur f ace of
t he | abel | ig.in th | [tni to 30 ci
al though 12" ograf aRg¥hE edfinins S TERR iae i o HE Bebbemotiol of

i di ati e e B cen : ng a didm r-o fth
i rradiati gpefefblshAhat ek %gltnafggc%{lhé ﬁaeédeEOaQL%Agé;ﬂgm@ge%ggngpo' f ot the

out put power -of | aser beam an e scanni ng. aneter of the

|h 2\3/ Ie:] beagboit 1it6 50puafaf et suithed of i R®RIMros m%ﬁhbaﬁﬁ%m%ag@ area
g a dianmeter of about I to 50 [tmon the surface of the | abel from

t he standfosmratiof. iAsfir the scanning speed, a faster scanning is advantageous
due to a shorter recording time. It is preferable that the scanning speed
is 3 m/sec or faster. As for the output power of the laser beam, an output
power of 50 mW or greater is necessary and an output power of about 300
to 10,000 mW is practically preferable to achieve a higher speed of printing.
The face of the label opposite to the face irradiated with the laser beam is
temporarily fixed by electrostatic force using a drum roll, by suction or by
the like other method.

After the irradiation with laser beam, the label is quenched with
cold air and an image can be obtained. When the label is cooled by being
left standing without quenching, the concentration of the image decreases
or the image is erased. The operation of cooling may be conducted
-alternately or simultaneously with the sCénning with thé laser'beam. To
stabilize the image, it is important that the temperature of the surface is
lowered by quenching as described above.

The label on which the information has been recorded as described

above is attached to an adherend by a mechanical or manual operation.
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‘formation, As for the scanning speed, a faster scanning is advant ageous
due to a shorter recording tine. It is preferable that the scanning speed
i"s 3 nmlsec or faster. As for the output power of the |aser beam an output
power of 50 mMWor greater is necessary and an out put power of about 300 to
10,000 mWis practically preferable to achieve a higher speed of printing.
The face of the | abel opposite to the face irradiated with the | aser beam
is tenmporarily fixed by electrostatic force using a drumroll, by suction
or by theWheketlot Habelnizt howdchéd tisr at hech4miagl apé@nion, tthel azehodPerm the

| abel is quenched with cold air and an inage can be obtai ned. Wen the

| abel is doessiargdy deiridgthd edliergilangemmethadndiirespingblpianll drhthe air
concentration_ of the image decreases or the image is erased. The operation
of cool i ndlrEinHEIetBed ysingdthe air cap datuseyd. or sinul t aneously with the :

scanning with the | aser heam, Tp . stabilize the inmage, it is inportant..that
t he tenperat ure' ot 2¢H&es rtf’é‘(:}é‘cg@eﬁ Ieattash gt dasdthed akovadsepeded above.

The | abel ' i nf ornation,has, beep. regorded as. descri bed, above is
attached tfgpgglm{asﬁﬁlééragln& ﬁ/alg%c%ame?é € or*'ifdn ?I&@B‘étr tt?lBr’fl.dthe’Wen t he

| abel is t b haly . ] the. n pressing by a
grid, t heq% oalqzlﬁgfggl ﬁ?\%ggﬁ%ﬁﬂ{o?gﬁgg%g%i l%glsg’yagle{r’%%‘?&%rsg{yhe [g.sl ?ﬁé bl owi ng

met hod usimgtHddeofivhskid, BRe Us&thod UTh1adhey g ti Wh ehrdihisyd ahgls, i s attach

as described above is used for transportation of articles or the like.
Af ter the thbjmethal of heashitherveibhl water aghileyedshithewagheraead allsalywashed for

reuse, where -necessary. As the nethod of washing, the nethod of bl ow ng
Wi th the atatersandeoweddusts, the method of washing with water or the
washi ng with warm al kal i ne g

To reuse the adherend after being used, it is necessary that the

information on the attached label be replaced with a new information.
For this purpose, first, the label on the adherend is heated. For the
heating, a temperature in the range of about 50 to 180°C and preferably in
the range of 80 to 150°C is advantageous. The temperature may be
changed in accordance with the reversible color developing agent and the
color erasure accelerator in the heat-sensitive color development layer.
As the method of heating, the method of bringing into contact with a
heated roll, the method of blowing hot air or the method of irradiation with
laser beam can be used. After being heated, the label is slowly cooled by
being left standing or by using warm air and the information is erased.

After the information has been erased, a new information is
recorded in accordance with the non-contact method described above. By
repeating the steps described above, the adherend and the label can be
repeatedly used. °

In the present invention, it is possible that the label is repeatedly

used about 10 to 500 times. After the reuse of the prescribed number of
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‘wat er can be used. To reuse the adherend after being used, it is necessary
that the information on the attached | abel be replaced with a new
information. For this purpose, first, the |label on the adherend is heat ed.
For the heating, a tenperature in the range of about 50 to 180C and
preferably in the range of 80 to 150C i s advant ageous. The tenperature may
be changed in accordance with the reversible col or devel opi ng agent and
the color erasure accelerator in the heat-sensitive color devel opnent

layer. Asihbe, it h@HeRhdhadt thdlatdlaraRbhod ehe ?édy'aﬂhg%téﬁ“t &fptact with
a heated roll, the nmethod of blow ng hot air or the nethod o% Irradiation

with | asembsajeced tbehagechcliAbttesatheimg Beaétetore! WhehabeladhershdW y
cooled by bein qi | eft standing or by using warmair and the information is
erased. Afis gecydied,ihfipmestssery blast teclabel hegaeled oféwninfearovetli Gncd s :
recor ded IE ag}ordan e wth the non-contact nethod descri bed above. By .
repeat i ng aelagebporfasas pploseignovehstanee atfethensfremgtht he thetmttickan be

r epeat edl| y sed 53 the resent. i nventi on, &wl s possible that the | abel is
r epeat edl YPI0ed feryehpe  Arereases t o Meneavelaudle 15t eeRergdbescri bed

nb f h dt | t toth [ i
e e AL LA b o 3
the adher gpte éo?lv@ﬁﬁﬁﬁ!iﬁﬂeat' %(ensﬁl\nae&ﬁ&s aéyelfj % e{éaﬁtg abed o?%oﬂﬁqu gd of f and

renoved since the [abel works as a torergn su ance an he stPength of

the articlheatioRt @hdiedusd b®int hEn cOstrabl, T8e dSKLIETER- pMRELOY®entidn | S _
generally considered that recycling t he adher end and the | abel together is

i npossi bl dassithee heatvanisitivial chleat deesldpinene @gbaﬁndeﬁﬂtﬂﬁnng&aﬂﬁnts
devel op col or by
conventional systems and the adherend and the label can be recycled
together when the same material is used for the adherend and for the
substrate of the label.

To summarize the advantages of the present invention, in
accordance with the present invention, the rewritable thermal label of the
non-contact type which allows recording and erasure of information
repeatedly while the label is adhered to the adherend, allows the use of a
substrate having poor resistance to solvents and can be recycled together
with the adherend is provided.

The rewritable thermal label of the non-contact type of the present
invention can be used, for example, as a label attached to a plastic
container used for transporting foods, a label used for control of electronic

parts and a label attached to a cardboard box for control of distribution of

articles.

EXAMPLES

The present invention will be described more specifically with
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‘Keating and cause stain. In contrast, the |abel of the present invention
has the heat-sensitive color devel opnment systemdifferent from
conventional systens and the adherend and the | abel can be recycled

t oget her when the sane nmaterial is used for the adherend and for the
substrate of the label. To summarize the advantages of the present
invention, in accordance with the present invention, the rewitable
thermal | abel of the non-contact type which allows recording and erasure

of i nfor nalefRncé ePERLBHSE WK ofl&@idg@bqjloxbév&gpge;ﬁ%s%ﬂt Ex?yeetﬁcii hnel;send’

allows the use of a substrate having poor resis 0 solventsand can

be recycl ethttlagaetad thwiekhniphes. adherend is provided. The rewitabl e thernal
| abel of the non-contact type of the present invention can be used, for

exanpl e, as a |Biefegtepacthavstlmnlangldshiecresooint ahoeinchsedohiolagdransporti ng
foods, a |label used for control of electronic parts and a | abel attached
to a car dBRFesseaxby dhe cgedtirattiar miasure¢duniagontancarwithl tlse nEXAVBLES The
present inyentjo ill.be described nmore specifically with 20 reference to
exanpl es i4¥5¢H e$aﬁ$6vrh e pisrevespectiiationesent invention is not linited
to the exanples. The degree of crosslinking of the resin in the anchor coat
| ayer is expressed by the gel fraction neasured in accordance with the

Prepar at | anoBr oD SRR 1| T BoFRERh oF REGARE Rt her Erehpe brgr T
devel opmerknigi@coldr divdlddment layer (Fluid A)
A triarylmethane-based compound which was 3-(4-diethylamino-2-
ethoxyphenyl)-3-(1-ethyl-2-methylindol-3-yl)-4-azaphthalide as the aye
precursor in an amount of 10 parts by weight, 30 parts by weight of 4-(N-
methyl-N-octadecylsulfonylamino)phenol as the reversible color developing
agent, 1.5 parts by weight of polyvinyl acetal as the dispersant and 2,500
parts by weight of tetrahydrofuran were pulverized by a pulverizer and

Disper to form a dispersion and a coating fluid for forming a heat-sensitive

color development layer (Fluid A) was prepared.

Preparation Example 2 Preparation of a coating fluid for forming a light
absorption and photo-thermal conversion layer (Fluid B)

A light absorption and photo-thermal conversion agent (an
indolenin-based coloring matter) [manufactured by NIPPON HASSHOKU
SHIKISO Co., Ltd.; the trade name: NK-2014] in an amount of 5 parts by
weight, 100 parts by weight of a binder of the ultraviolet light curing type
(a urethane acrylate-based binder) [manufactured by DAINICHI-SEIKA
COLOR & CHEMICALS MFG. Co., Ltd.; the trade name: PU-5 (NS) and 3
parts by weight of an inorganic pigment (silica) [manufactured by NIPPON
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A triaryl met hane- based conmpound whi ch was 3- (4-di et hyl ani no- 2-

et hoxyphenyl)-3- (1 -ethyl- 2-nethylindol-3-yl)-4-azaphthalide as the dye
precursor in an anmount of 10 parts by weight, 30 parts by weight of 4-(N
met hyl - N- oct adecyl s, Li | fonyl am no) phenol as the reversible col or devel opi ng
agent, 1.5 parts by weight of polyvinyl acetal as the dispersant and 2,500
parts by weight of tetrahydrofuran were pulverized by a pul verizer and

Di sper to forma dispersion and a coating fluid for form ng a

heat - sensiAER@SIgo_k@Ggi@v@OQpE@@.t, t'h?yﬁragé FhH}n%fAEYﬁ)SS r ﬁgﬁ?ﬁdé‘ﬁpr eparation

Exanple 2 Preparation of a coating fluid for rmng a d6r ption
and phot o-disyersed bg dikpssiad al @weng(ffhidi Br Brofidgd thg}ﬁba%%ﬁ}tﬁ&ﬁ ﬁ&d

phot o-t hermal conversion agent (an indol eni n-based col ori ng maf er)

[ manuf act phetb-blyerit ARONVEASSHAr (BHIIKIBYr £0prepalrdd; the trade nane:
NK-2014] in an anmount of 5 parts by weight, 100 parts by weight of a..
bi nder of the ultraviolet light curing type (a urethane acryl ate-based
bi nder) | uf qctured by DAINI CHI - SEI KA COLOR & CHEM CALS MG Co., Ltd.;
the trade mpledy 5 (NS) and 3 parts by weight of an inorganic pignent
(silica) [manufactuyred bgd I?II_P ON.21 AERC% L KOGYO Co., Ltd.; the trade
name: AEROSI L B SPHN& B 165 lopming dnpgnahos soat dagern (Baud iGhd) mhicki f or
formng ay, i ot o7.t hermal conver si on er (Fluid B)
was pr epaﬂéé%ﬁfgﬁ?%%"‘%l (():lgg? itlﬁgu%?sﬁ}lﬁﬂfrlﬁngm ﬁ?rhtﬁlﬁwgahé@é?”éo% | ayer
(Fluid C Leimti ] Vo | Si-QR, t | i mkin e
cont ai ni ng)'el 0 ggf?\g@%ywﬁﬁghétd %?F}?r.]& édr?(é srlﬁélﬁ [g?eangfnfggtzlrr‘lf/? ili)é gc}){}ﬁ)ymer

E:gl;_rll_uf act MAKIAMURA RACHKBVIRAG KOCEKY IR R G ade Widne: NESVtGOder name: NEW

TS-1016] and 2 parts by weight of an epoxy crosslinking agént
[manufactured by SAIDEN KAGAKU Co., Ltd.: the trade name: E-104]
was prepared.

One face of a substrate film which was an ABS film [manufactured
by SHIN-ETSU POLYMER Co., Ltd.; the trade name: PSZ980] having a
thickness of 80 pum was coated with Fluid C-1 prepared above in
accordance with the direct gravure coating process in an amount such that
a layer having a thickness of 3 um was formed after being dried. The
formed layer was dried in an oven at 60°C for 8 minutes and an anchor
coat layer was formed. The gel fraction of the crosslinked resin in the
anchor coat layer was 52%.

The formed anchor coat layer was then coated with Fluid A obtained
In Preparation Example 1 in accordance with the gravure coating process
in an amount such that a layer having a thickness of 4 pym was formed
after being dried. The formed layer was dried in an oven at 60°C for 5
minutes and a heat-sensitive color development layer was formed. The

formed heat-sensitive color development layer was coated with Fluid B
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'TS-1016] and 2 parts by weight of an epoxy crosslinking agent

[manuf actured by SAIDEN KAGAKU Co., Ltd.; the trade name: E-104] was
prepared. One face of a substrate filmwhich was an ABS film [ manufactured
by SHI N-ETSU POLYMER Co., Ltd.; the trade nane: PSZ980] having a thickness
of 80 mwas coated with Fluid G 1 prepared above in accordance with the
direct gravure coating process in an anount such that a layer having a

t hi ckness of 3 mwas forned after being dried. , The forned |ayer was

dried in asbtauesd ai FeOFafRIonSERLRIED BN A ARENYich (Rt AYEL was for med.
e GRLRg,

The gel fraction of the crosslinked resin int anchor coat r was
52% The fmones anshamead! sichyatvwatafidiea GaatLthitkidisArui ol A& ghlai ned in
Preparation Exanple 1 in accordance with the gravure coating process in an
anount suchrmedt afterapemehalriety a Tiw cforessl dhydmwas fioddmebd affigr bei ng
dried. The forned | ayer was dried in an oven at 60C for 5 minutes and a
heat - sensi%l{xavielst dighd o dovpne dightaglesorhass hodnetoThermhbtam@rsion .
heat - sensiti ve col or d%vel op t layer was coated with Fluid B 22 obtai ned
in Prepar é??’%aééﬂ?’é‘ or fof ’g@g}ﬁl d‘é?r‘?dére\l%ia?d-t he ;|6X(2) E:oatl ng p][ ocesz in
an anount such t | ayer havi thickness of 1.2 [tin was formed
after being dri‘i’?}g“?ﬂ}a‘“%r%ﬁapgﬁg@% & At &P%Hita\.kﬁebhltl‘t’ﬂst YiEuRBY et Ilnght
form a gyl j t her mal. conver si on ayer .and a nenber
Egr a Iabeelmgggsleg?@%?%ﬂ%%ﬁg{ﬁ%ﬁgﬁw\ﬁésd%% et herrea Héﬁﬁ’r‘gcoat :

layer, it was W Wétﬁyle‘ﬁéa@rleﬁgtMQE&q{ln{ hﬁﬁ“ﬁ:ﬂt rtﬂ}cﬁﬂia]%ém%‘ﬁ"%‘%f ldi ssol ved

with the coating fluid. A polyethylene terepht ate avi r’iéna

t hi ckness [pfand@actured by TORAY Co., Ltd.; the trade name: LUMILAR T TYPE]
was coated with a silicone resin containing a catalyst [manufactured-by
TORAY-DOW CORNING Co., Ltd.; the trade name: SRX-211] in an
amount such that a layer having a thickness of 0.7 um was formed after
being dried. The formed layer was dried and a release sheet was
prepared. The face of the release sheet which was coated with the silicone
resin was coated with an adhesive coating fluid prepared by adding 3 parts
by weight of a crosslinking agent [manufactured by NIPPON
POLYURETHANE Co., Ltd.; the trade name: CORONATE L] to 100 parts
by weight of an acrylic adhesive [manufactured by TOYO INK SEIZO Co.,
Ltd.; the trade name: BPS-1109] in accordance with the process using a
roll knife coater in an amount such that a layer having a thickness of 30
um was formed after being dried. After the formed layer was dried in an
oven at 60°C for 5 minutes, the obtained sheet was attached to the back
face of the member for a label by a laminator. The obtained laminate was
wound and a material sheet of labels was obtained. The material sheet
was slit into rolls having a width of 100 mm by a slitter and labels having a

size of 100 mm X100 mm were prepared. The prepared labels were used
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[manufactured by TORAY Co., Ltd.; the trade nanme: LUMLAR T TYPE] was
coated with a silicone resin containing a catalyst [manufactured by
TORAY- DOV CORNI NG Co., Ltd.; the trade name: SRX-211] in an anount such
that a layer having a thickness of 0.7 mwas forned after being dried. The
formed layer was dried and a rel ease sheet was prepared. The face of the
rel ease sheet which was coated with the silicone resin was coated with an
adhesive coating fluid prepared by adding 3 parts by weight of a
crossl i nki ag thgsainpleafouipaeitingd by NI PPON POLYURETHANE Co., Ltd.; the
trade nane: CORONATE L] to 100 parts by weight of an acrylic adhesive
[ manuf act ured b¥hT@einting Wit Z6nacted by driadidtgort bAERe MR wBRSILLPO] in
accordance with the process using a roll knife coater in an anount such
that a | ayb‘?alﬁalwﬁilﬁg 9anta¢h¢rkméfssxrmd13®ionnwimust}feosraggigo?dﬁcﬁgr D_&;le[*?)e@lhi teﬁ

r the forned.layer was dried in an_oven at 6C or m nut es, e..
QL: :i ned s@é’tn%&éa {15gRemtpBt PAWeHREROO maPeabh distenceabtdO fron ia 4 abel by

i . bt ai anj nate was wound and a nmaterial sheet of
abals aaomanhaf 8 Fhal‘rﬁgéjr%h?e SgF tWagdecuiset fones Ara hanmg iy a wi dt h

of 100 M GBSl e bel s havj [ f 10? X 100 mm were

of 100 mm p L kter el s hav iz : 1 _

pr epar ed. %ﬁﬁ?%Bgigiar%J%j& %:_;eu %Q}?%%;&Zlapggt%ﬁh‘@%ﬁi%gzﬁn: Egl n;l}'h;(@a1
rintin ' : < W _

Prachi negf gf(ﬁiurgsrygd%ti on ]\)/hviJlt/%Iﬁ't hgﬁse%ﬁ%%%}éuc‘%ért%l aéslélf1 IB%?aJme @é’gb“fﬁﬁ havi ng

an out put @@eeed o6 220N sVAtesn FothabeRe PHintOD MLl Bad mAREIGL SUCh that
t he Iager beam was focussed to an area hgvlinng glﬁg%i ar?etr%r gz? fﬂ [tin at the

surface of the Afabeltharprintiegapaki eplesd)ythinsabeddi 4 taeehch8d 15639 MJ/ cm
| medi at el a%/dhaefrggé w:[hhigh F:J:;sn;r; R%S (quleta}nae?.el Afmfisr the container attached vs;ith
the label was left standing for 7 days, the label was exposed to an air
stream heated at 130°C for 20 seconds. Then the container attached with
the label was left standing in the environment of the ordinary temperature
to cool down and the printed image was erased.
After the printing and the erasure described above were repeated 10
times, the following recycling test was conducted.
<Recycling test>
An adherend to which a label in an amount of 1% by volume was
attached was melted at a temperature of 240°C. The melted material was
used for molding and a recycled ABS film was prepared. The mechanical
properties of the prepared ABS film were measured and the appearance of
the prepared ABS film was evaluated. The property for recycling was
evaluated based on the obtained results. The tensile strength was
measured in accordance with the method of ASTM DG38. The elongation
was measured in accordance with the method of ASTM D638. The Izod

impact strength was measured in accordance with the method of ASTM
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‘exposed to a cold air streamso that the printed i mage was mai nt ai ned.
After the printing was conpl eted, the | abel was attached to an adherend
whi ch was an ABS container. After the container attached with the | abel
was | eft standing for 7 days, the | abel was exposed to an air stream
heated at 130' C for 20 seconds. Then the container attached with the | abel
was left standing in the environnment of the ordinary tenperature to cool
down and the printed i mage was erased. After the printing and the erasure
descri bed B¥266e were repeated 10 tinmes, the following recycling test was
conducted. <Recycling test> An adherend to which a | abel in an amount of 1%
by vol une was he aesrelds was shewhed Tablalt enperature of 240*C. The nmelted
material was used for nolding and a recycled ABS fil mwas prepared. The
mechani cal properties of the prepared ABS filmwere neasured and the

appear ancepof ghg prepared ABS fil mwas eval uated. The property for
recycling %@ P&Y 4l uat ed based on the obtained results. The tensile

strength was u in.acgordance with the nethod Qf ASTM D638. The

el ongat i on vvarsV? ﬁéaéaﬁ'ggdgf%ceggﬁ%sr d‘&néﬁno%ﬁ tcﬂngﬂ‘étehef‘holgx%'f“p ™ W8S, The
lzod inp rydan it h the method of ASTM 24
D256. The%ﬁ%gﬁlg%gﬁgﬁ%ﬁ?%qggIjeai%?%%gr#%l gl%‘z\f\llol1 Oé“’lggn%’af)r‘%?(? dires as

nose, conibuoeariauEanmie fhene oeAS ey ph gk Y C1F |
f or mi ng arThecérunltcont shayein (abli d C 1) .
<Préparation of a coating fluid for forming an anchor coat layer (Fluid C-
2)>
A coating fluid for forming an anchor coat layer (Fluid C-2) which
was an aqueous solution of a polyester of the crosslinking type containing
100 parts by weight of an aqueous solution of a polyester resin
[manufactured by NIPPON GOSEI KAGAKU KOGYO Co., Ltd.; the trade
name: POLYESTER WR-961] and 2 parts by weight of an epoxy
crosslinking agent [manufactured by SAIDEN KAGAKU Co., Ltd.: the
trade name: E-104] was prepared.
The gel fraction of the crosslinked resin in the anchor coat layer was

42%.

Example 3

The same procedures as those conducted iﬁ Example 1 were
conducted except that a coating fluid for forming an anchor coat layer
which was an aqueous solution of a polyurethane of the thermal self-

crosslinking type containing a polyurethane resin [manufactured by

DAIICHI KOGYO SEIYAKU Co., Ltd.; the trade name: ELASTORON
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‘The results are shown in Table 1. <Preparation of a coating fluid for
formi ng an anchor coat layer (Fluid C 2)> A coating fluid for form ng an
anchor coat |ayer (Fluid CG2) which was an aqueous sol ution of a polyester
of the crosslinking type containing 100 parts by wei ght of an aqueous
solution of a polyester resin [manufactured by N PPON GOSEI KAGAKU KOGYO
Co., Ltd.; the trade nanme: POLYESTER WR-961] and 2 parts by weight of an
epoxy crosslinking agent [nmanufactured by SAI DEN KAGAKU Co., Ltd.: the

trade nameH3B} #MilusedSnplERASMEHe ngﬁgg}glluéé g@htﬂg‘%n tarl)l%h&r gosa%g'i?i)g@l;re?hggzi "

in the anchor coat |ayer was 42% Ex procedure

conduct ed (Fluik@npl e Thewesalts apandhewadn PedePl. that a coating fluid for
form ng an anchor coat |ayer which was an aqueous sol ution of a

pol yur et hane of Thheek frection ofief erosslaseld rekimin thenendteRcohNidYer das

pol yurethane resin [manufactured by DAIICH KOGYO SEI YAKU Co., Ltd.; the
trade nam@YELASTORON 25 H38] was used in place of the coating fluid for
form ng an anchor coat layer (Fluid C1). The results are shown in Table
1. The gel fraction of the crosslinked resin in the anchor coat |ayer was

59% Conp LYe F he sanme procedures as those conducted in
Exanpl e 1%\/\%&%%%%@2%1%&)}%1(:@,[ that no anchor coat |ayer was forned. The

results are The same procedures as those conducted in Example 1 were
conducted except that no anchor coat layer was formed. The results are

shown in Table 1.

Comparative Example 2
The same procedures as those conducted in Example 1 were
conducted except that no crosslinking agents were used for the preparation

of the coating fluid for forming an anchor coat layer (Fluid C-1). The

results are shown in Table 1.

Comparative Example 3

In the procedures conducted in Example 1, a conventional thermal
paper [manufactured by NIPPON SEISHI Co., Ltd.: the trade name:
TL69KS] which could not be rewritten was used as the member for a label
and the same procedures as those conducted in Example 1 were conducted

thereafter. The results are shown in Table 1.
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‘shown in Table 1. Conparative Exanple 2 The sane procedures as those
conducted in Exanple 1 were conducted except that no crosslinking agents
were used for the preparation of the coating fluid for form ng an anchor
coat layer (Fluid CG1). The results are shown in Table 1. Conparative
Exanple 3 In the procedures conducted in Exanple 1, a conventional thernal
paper [manufactured by NI PPON SEI SH Co., Ltd.; the trade name: TL69KS]
whi ch could not be rewitten was Use?ﬂﬁilthe menber for a |label and the
sanme procedures as those conducted in anple 1 were conducted thereafter.
The results are sho in Table I. 76 Tabre I Property Repeated-—Renoval

Property for recycliAGPFHY fc?FPﬁah‘%re‘i?ﬁ"’d Ing of Pupeity fopkapgdlisal  properti es
of Pecygl ed filiu) hf(é'gr Emslﬁfﬁsi’?c_f"iﬁién or° %l?‘?ii [Rhyarg) pgeperties powgcyalsp didim ) ﬁo![or
devel op- recycl - stygnghlulon i npact ange E%mﬁblgfiébor %ggi%%éiﬁgz z¥pe

of menber for | abel)of M\@IEB-_) (%9 (Nc c9m ?nm e OOd'mpact
necessary Exanpl e 2gendpessi bl e not neggssary strength
type of member
for label

. (N/em?)y (%) (N-cm/em)

Example 1 good possible not 956 113 929 good
necessary
E)'cqmple 2 good possible not 920 109 862 good
necessary
Example 3 good possible not 935 111 882 gobd
necessary
Comparative poor evaluation evaluation -
Example 1 not possible not possible
Comparative poor evaluation evaluation
Example 2 not possible not possible
Comparative  convent- not possible necessary 710 83 798 poor
Example 3 ional (foreign
thermal substances)
paper
No label - - - 960 114 931 good
attached

In Examples 1 to 3, the formation of the heat-sensitive color
development layer was excellent, repeated recording could be made, the
operation of removing the label was not necessary for recycling and the
property for recycling “'ras excellent. In contrast, in Comparat;ive
Example 1, the formation of the heat-sensitive color development layer

was poor due to the absence of the anchor coat layer. In Comparative
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Exanpl e 3goodpossi bl e not necessary Conparati vepooreval uati on eval uati on
Exanpl e 1not possi bl e not possi bl e Conparativepooreval uati on eval uati on
Exanpl e 2not possi bl e not possi bl e Conparativeconvent - not possible
necessary Exanple 3ional thermal paper 956113929good 920109862good
935111882good - - - - 710 83 798 poor (foreign substances) No |abel - - -
960 114 931 good attached In Exanples 1 to 3, the formation of the
heat - sensi i ve col or devel opment | ayer was excellent, repeated recording
coul d be a%f,npﬁﬁhezy thpelormiabanod! Hembenhgenditive abbdr deslaphenetggsary for
recycling %nd t he &grggerty for recycling was excellent. In contrast, in
Conpar at i v&2S BREhfince $he apghereontilayer was mhedhebthesessi wihieh ealsatot

dovel 0PNt olgifiled. I8 A%ba it Bxd IR e h o A Shor oo, e 10
was small and the appearance of the recycled film was poor since the
recycling was conducted while the label using the conventional thermal
paper was attached to the adherend. The label of Comparative Example 3

prepared by using the conventional thermal paper could be printed only

once.
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Exanple 2, the formati on of the heat-sensitive color devel opnent |ayer was
poor since the anchor coat |ayer was nade of the resin which was not
crosslinked. In Conparative Exanple 3, the strength of the recycled film
was small and the appearance of the recycled filmwas poor since the
rrecycling was conducted while the | abel using the conventional thernmnal
paper was attached to the adherend. The | abel of Conparative Exanple 3
prepared by using the conventional thermal paper could be printed only
once. 28 CLAIM5 1. A rewitable thespghpigbel of a non-contact type which
conprises an anchor coat |ayer conprising a crosslinked resin, a

heat - sensitive color devel opnent |ayer and a |ight absorption and
phot o-t hermal conversion |ayer which are | am nated on one face of a

subst r at e Kuctaswiriteble, thexealdnbéloof aaatn-tayast Bplenghihacrthisxtaf 0 the
substrate, and an aghesive | ayer placed on an other face of the substrate

and al | ow@TC8eh AR hJa¥dCepRBgng aotropslimkarhresn, nebeateakitivencgseor dance
with a nonr cont act tr’rfet hod. 2. A |label according to Claim1l, wherein the
crossl i nké§ F O8I n AYRE angdne Hightcabsorptiparanhehatodthprewl abnwemsisi i nki ng
expressed 2%, fr ' f; 30%or. greater. 3. A label according to any
of O ai ms %?eangglg%h m‘gﬁébﬁ g geed ﬂga?qesé?]% Pt geSubstrase sicpessbyskenthd ayer

anel | accorarng T ERRingph AR5 L SE R anf aprether RS sosor pt i

| abel according to any o and aY¥bsor ption

and phot opldvedrsi as @IKEF ficebfItRY QbSQURL | | sorhing agent
conprising at |east one of organi cl dyggé gﬁg%é%ggn%%ﬁdg%iaggcecgg%‘t“ieng

of information repeatedly in accordance with a non-contact method.

2. A label according to Claim 1, wherein the crosslinked resin in the

anchor coat layer has a degree of crosslinking expressed as a gel fraction of

30% or greater.

3. A label according to any of Claims 1 and 2, wherein the heat-sensitive

color development layer comprises a dye precursor and a reversible color

developing agent.

4. A label according to any of Claims 1, 2 and 3, wherein the light
absorption and photo-thermal conversion layer comprises a light absorbing

agent comprising at least one of organic dyes and organometallic coloring

matters.

3. A label according to any of Claims 1 toi4, wherein the substrate is

made of a same material as a material of an adherend.
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matters. 5. A label according to any of Clains 1 to' 4, wherein the
substrate is nmade of a sane material as a material of an adherend. 29 6. A
nmet hod for using a rewitable thermal |abel of a non-contact type which
conprises recording and erasing information repeatedly in accordance with
a non-contact nmethod on a rewitable thermal |abel described in any of
Clains 1 to 5 which remains attached to an adherend. 7. A nethod according
to daimé6, wherein the information is recorded with |aser beam having a

wavel engt hGOonsletlhcbchifmoﬂsﬁfg 4Q@wrabledBrial 130e] of a non-contact type

which comprises recording and erasing information repeatedly in
accordance with a non-contact method on a rewritable thermal label

described in any of Claims 1 to 5 which remains attached to an adherend.

7. A method according to Claim 6, wherein the information is recorded

with laser beam having a wavelength of oscillation of 700 to 1,500 nm.
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