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*159159* REWRI T% ERVAL LABEL OF A NON- CONTACT TYPE_AND METHOD Fg?%
USI NG THE LABEL BACKGROUND OF THE INVENTION 1. Field of the Invention The

pr.esent invention relates to a rewi table thermal |abel of Bmmmm,mmumm act
type and, nore particularly, to a rewitable thernal |abel !
‘hon- cont act type which allows recording and erasure of i nfornmat4i9me-

repeatedly in accordance with the non-contact nethod while the rewitable
t her mal Iabg%\renainS-attached to an adherend, allows using a substrate

havi ng a po ¥8F06ﬁ¥1}@Eﬂ@ﬁﬂﬁéeLéﬁHﬂééH?Héqﬂ@bgﬁﬂéFAﬁﬁ?Eﬁf@&AhﬂlP greof
. 2. Descripti f r rrent abels for contr
Z?P?LFQS such azc[gge:gqgﬁgggﬁtgﬁgg{€%ﬁ%§¥ﬂéﬂbbﬁﬁgﬂhers 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 havi ng a]gggkxgggﬁhqbngﬁq?ﬁgghﬁquqgggriaI such as direct

thermal paper as the face substrate. at- "sensitive recording

materi al , laFhddtofsRashidmeod ecording |ayer containing an electron-donating
dye precursor which is, in general, colorless or colored slightly and an

eIectron-accepﬂﬂmgpnﬁémwhd&w@kmphﬂguﬁg@ﬂh1@&whﬁ@kﬂﬂhﬂnyﬁqﬁp@ﬂ6ﬂ¥§ei5 formed
on a support. \Wen the heat-sensitive recording material is heated by a
heat ed headnsenéadicavediemorchpadyeilpriects sorevatidibld bieeooAlorabdpyel opi ng
sgent 1 eact, Lnetentsneously i hcach ol er ang 8 recordlng Tmge i
material, reiapnéagg ?’ri?ildccg)}dain%e iwqaqotshsei rtl)(ln(la-cggg[ct tmheeth];((i) I;Nr}rgga the rewritable
thermal label remains attached to an adherend, allows using a substfate
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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200205992-1 1 *Gﬁﬁ’ 2% 02 OCT 2002 image is erased so that the condition
is returned to that before the inage is forned. In the |abel for control
of. articles described above, the face substrate is fornmed mainly by using
t he 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 thermal printer of the contact type and the |[|abel having the
printed i APeRRat Porscilsodhnhthed dtian iadienead to Widrbefdea hkabelzedonpl et es

t he expected rpole, the Iabel is manually renoved from the adherend such as
a cont ai neM "y a card board box to reuse the adherend and great anounts

f lab d t eana of t abel. To the

gdhe?eg& ?POH] n%%% $ﬁ%?$§%%ﬁl %bbéﬁbcﬁ La”éﬁofﬁéﬁupéﬁéﬁﬁﬂf¢gaed bé
f ! eis ac e .adheren

s Toused T ndue Rl 18 n FRCLAGL, PR3 BROE %dpmqlhat A

| abel is %Qfoaﬁlh@Qllgrﬁ@cﬁem\fl%dacﬁl\{@£%< ttw'b@?% B adnereods . ! u1<& Jewitable
thermal |abel which allows Trepeated recording and erasur e r mati on

whi | e thenhabeh anenienst natdlaehed  Pat fRlcadpetntl (W IO a fi @1@\“ ng the
| abel every time the adherend is used, has been desired. On the ‘ot her

hand, in pe@@nioye@nskﬁméW$nsJbHﬁehewm1ﬁen51bfw5egbﬁﬁ&tdyﬂ@amﬂtﬁﬁia|S whi ch
aIIOM/recordlng and erasure of an image, such as (1) a reversible
heat - senskﬂﬁ%@ﬂWéﬁbﬁ@¢ﬂgnﬁﬁdeﬂﬁahhﬁav1ngdddhbath>an(uﬂmmend When

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 1s attached and the adherend is reused repeatedly in this manner.

It 1s the actual situation that a label is attached and removed every
time an adherend 1s 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



®»
sensitive | ayer vwncﬁ?is formed on a substrate and contains a resin and an
organi ¢ | ow nol ecul ar wei ght substance show ng reversible changes in
trransparency depending on the tenperature and (2) a reversible heat-
sensitive recording material having a heat-sensitive col or devel opnment 2
| ayer which is formed on a substrate and contains a dye precursor and a
reversi bl e col or devel opi ng agent, have been devel oped. \Wen the above
reversi bl e heat-sensitive recording material is applied to the above
rew it abl Byeherlmgh isdbehedion 4 subequia eddtchataink nf dyerpiéan<beangcor ded and
erased in accorggnce wi th the non-contact nethod since the information is
recor ded %ﬂﬁrﬁ} %HOMHPYQOP%@'H@Déﬂl“ﬂéWEmnﬁﬂakU@dhed to an adherend.

Ther ef or e, Xﬁever i bl € heat - gﬂSltlve recording material described
above in (2) i 8 5PefBE abY@ e HoVi heptisasimpereiBilehenttesersici ve

recordlng i al esecri bed abo ating fluid prepared by
di ssol vi nt eggﬂgpépg|§§0\o dy'e’ ‘?gP?ﬂ Pﬂ@foﬂ d‘véF%bPh HyEnt  and

ot her addﬂn“'fél\ﬁ@ﬁlbﬁ% Ml% @Ld r&%@leélslqté{ i Qo FPA Y %nwllt%u?h(, al‘lson;(se?télrrta ydrof uran

is used for formng the heat-sensitive color devel oprent her ef or e,

filnme of mesidis siidcChhe afEormai iy ¥UsedofRy the @Px@%gr@%ﬁestﬁgh 18Be1.
pol ystyrene, acrylonitrile- butadi ene-styrene copolyners (ABS reéesins) and

pol ycar borai@sas canmohedeto usedadiugehd. thEh@@Qﬁera%bSﬁ@ﬂgﬁﬂH@ sehyents and
the resin used for the substrate is limted to resins having the excellent
resi st ancensglsoragerdiag sahidslepoliyat hydvene @pisgphthalbite and

pol ypropyl ene.__Thus, the above reversible heat sensitive recording

mat eri al has é{ﬂW§WBaCW]|ﬁh%hév@ﬂﬁé(3t§%é”@m9ﬁhéfr@@ﬂnhugednﬁanuﬂhe
substrate use the e resi mai nly used for the

T
substr at éleS?“t"ﬁ@ F)%eefn g%) 15824 Bt ﬂ)éelb‘?’egﬁéf digeiying or dispersing

a dye precursor, a color developing agent and other additives used where
necessary 1n 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-
butadiene-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
reversiblé 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 1s 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



| abel, it is necessa?; that the resistance to solvents be inproved. In
general, laser beamis used for recording information in accordance with
the non-contact method using the reversible heat- sensitive recording

mat eri al described above in (2). Therefor, it is 3 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
t he soci etiywhtiiHelhaédbunsesrial doygdhiefgntyipe of absheicohsir betad, Y\hen t he
plastic container is recycled; it is desirable that the rewitable therma
| abel can ebacieBEycpPayetoyRt terbsopbedhlashe badmemendicwhi | e the | abel remains
attached to the adherend. SUMVARY OF THE | NVENTI ON The present invention
has an obj ect Of°ISPEY ditng® acriawierl sbtle thenadharendasarh ofs ttheplneric cont act

type which all.ows,repeated recording and, erasure. of information in
accordancéoaﬁ?ﬁeﬁﬁg ﬁ%hgébn?‘6thﬁeﬁgbd“oﬂ“ﬁhf“’Wéﬁ%ﬁ UhiehT ¢8I GSs at t ached

to an adherendn.akl,ows,the.Use Lof. uhstrate, having poor resistance to
sol vents and can %g regy%ﬁg ﬁéggt'eﬁy§§§ﬁﬁ%ﬁé“ﬂa‘(%%%%ﬁ?lmgﬂﬁh dresult of

intensive siddiasallly thhe (L e8 M LabRVERLAA 168 HEVELOR o Y 'ltfcﬁ%éettﬁgll e thermal
| abel of the non-contact type exhibiting the above excellent”functions, it

was foundwibiath¢ héhebjneothdanhbeladhiavads withihal J @Reldhavipg a specific
| am nate structure. The present invention has been conpleted based on this
know edge.  The present invention provides: (1) Arewitable thermal | 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 1 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 absorption 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 col or
devel opnent | ayer and a |ight absorption and photo-thermal conversion

|'ayer which are | aninated 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 Pdaagdgreangfther dsssl éinieng bexiprt e sseda lasy argeldifpaatd omsefie 30% or
greater; gf)vA‘label described in any of (1) and (2). wherein the
heat - sensPt IV&@GHER regeyddpHbAtcordyase widpt neesontagyengshedur sor and a
reversi bl e,col,or vel gpi,n ent; (4) A label described in any of (1),
(2) and (§°}>, ‘\%ﬂéP%Fﬁe?%@ﬁFi %h?ﬁ &E@b‘?lﬁt‘il’c&‘n“émf sk KRSt e (FRE CHOET si on

| ayer Corrp&stsﬁgoﬁhbggh£eg%9§853-'ogg%lg ForurorE

ISiQ%BZt | east. one of organic
dyes and organonetal ['ic=col orin |

013 % e ¢

Fan oy A8 HiFEHOT n any of
(1) to (4)reaperein the substrate is made of a same material as a naterial
of an adherend; (6) A nethod for using a rewitable thernal |abel of a

non- cont agd) tXpehelwhischhePMPhHS 85 (1QGRr @) NohaR, BhafhNd.d RfQrBi,on
repeatedly in accordance with a non-contact nethod on a rewitable thernma

| abel dedevélbeaenn kuyyr ofonfilyisd0 A ByewWprers@manas aatt aghade t Q1@n
adherend; and (7) A nethod described in (6), wherein the information is
recor ded dﬁYﬂOPm%EEWDEEan1having a wavel ength of oscillation of 700 to
1,500 nm ERl EF [%E%CRI PTI OF THE DRAW NGS
( label “described 1n 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;
(5) 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 1n
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 nrent of the
construction of the rewitable thermal |abel of the non-contact type of the
present invention. The nunbers in Figure 1 have the followi ng neanings: 5
1: A substrate 2: An anchor coat |ayer 3: A heat;-sensitive color

devel opnent | ayer 41: A light absorption and photo-thermal conversion Liver
5. An adhesive layer G A release sheet DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS The substrate in the rewitable thermal |abel of the
non-contact type ofA thiesiprtesent invention is not particularly linited and
any of substrates having excellent resistance to solvents and substrates
havi ng poor resi st dancenglyrgehyntes can be used Exanpl es of the substrate

i ncl ude plastl% filns, such as filns of poly yrene ABS resins,
pol ycar bonat es, poIﬁﬁ??&piﬁ@‘H€3“ﬂ819%vﬂ9W@ﬁ@ hh@lpolyethylene

terepht hal ate, synthe aper ven fabrjcs and paper. For the -
substrate, thedsaneuh%%e¥ %”3§b?ﬁgplﬂo O Rty %Féhﬂ“P§lb¥%ferable so t hat

the substrate ean ba regysled 3ggether with the adherend. The thickness of
the substrate is not partlc ar y limted. The thickness is, in general,

in the range ofs: 10 ta0rc20Qc[dlHep; and preferably in the range of 20 to 200
pan. When a plastic filmis used as the substrate, where desired, a

surface treatnment such as an oxidation treatnment and a rougheni ng
treatment may be conducted to inprove 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. FExamples of the substrate
include plastic films such as films of polystyrene. ABS resins,
polycarbonates, polypropylene, polyethylenc 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 wm.
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 corona 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



thre adhesive |ayer which are placed on the surfaces. Exanples of the
oxidation treatment include the treatnment with corona discharge, the
treatment with chromic acid (a wet process), the treatnent with flanme, the
treatment with heated air and the treatnent with ozone in combi nation 6
'with irradiation with ultraviolet. light. Exanples of the roughening _
treatnent include the treatnent by sand blasting and t:he ti-eatment wll,
a solvent. The surface treatnment: can be suit ably selected in accord. unce
with the t\yid'él ofratihg1gubstthatiBratinlegenghal , Exhenptleeatiment roWh&n GQr ona

di scharge is preferable fromthe standp0|nt of the effect and operability.
To effectNW%*V“%HW!WCbékIHéfb@nVéﬂan}heaﬂldmﬂmmglhhehcecmndungxoﬁh

i nformation th | er ﬁ is effective that a foanmed plastic film
havi ng a g}é%‘oﬂbat 1th}dt%ﬁU~%FF%%ﬂdP sbqygedapbr selheedubstacatdincal t hough a

| astic fi e era r.the ubstrat per substrate may al so be
5sed advaﬁ%ggegﬁﬁ‘vnmﬁ Ehiﬁg) Ataber Sfé?@%1itgﬂ’ﬁk “Pgnﬁo%“@réav“llr t he
rewitabl [ f [ € ‘o nchor ...coat |ayer is
f or med OHQ%%QP% lgbgﬂghggégﬁg?pg g%%ghghgngﬁd% Q%é&a gﬁﬁ?lvgh“forned to
protect the subst [ﬂta(anfd’lomlﬁhﬁoltM@ruonl\ Ql t@dCR@;tl ggl Hy fqﬁl'] 1%@]11?‘0 0{

heat - sensi tive col or devel opnent | aver forme e next. A
subst r at e ihfwhngigoeritl dsiat BRea, EOISQKMQHK§ @R beaoNsed singe ﬁﬁ@ anchor

coat layer is formed. The resin constituting the anchor coat |ayer is not
part|culaﬁMwﬂngumm@dduaﬁdnvwhmmmsﬂﬁypesuﬂmi&e$h@\abm4b@ usgehodgh § he

present inyention, . crosslinked resin having excell ent resi stance to
sol vents Péastgelm lEPaﬁﬁ‘)‘I‘é%le Pl the sebysatld nkedbaresilmtiate luae aker yd i ¢
resins, poI st.er resin ureth% resins and ethyl ene-vinyl acetate
copol yrer us a&lﬁala eously w he number of repeated use 1s not great.

In the rewritable thermal label of the present invention, an anchor
coat layer 1s formed on one face of the substrate. The anchor coat layer 1s
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. Wen 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 sol ution 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 selected fromvarious conventional processes in accordance wth the type
of." the resin. It is also effective that a resin curable by crosslinking
with |on|%ﬂﬂgﬂddadnamn@mesuthawnuﬂnnam»@Leh1hmghlnand\@h¢ﬁ£ﬁﬂﬂzQeaﬁlls
used for coatlng wi t hout solvents. \Vhen the resin curable wth ionizing
radlatlontﬁé“h%@d the degree of crosslinking can be easily adjusted by
changi ng t he ajrou ﬁ; & irradi ation and, noreover, a crosslinked resin
having a great.t'5¢ 65% Wﬁk?ﬂé“ﬂéhgffybéaﬁﬂbé‘ﬂéﬁ bk v He 1o Bsent

i nvention, fEuOE R g{g | e pz ggﬁ crosslu nki ng of the -
crossl i nkéd F 88y forn1n fﬂé d% Hﬁb’“ﬁ§ GOM%-OV” gratinar and nore

0 t I i.n accordance with
FLgf ?gﬁlblo\)v(\;tﬁg/?rg&h%&a &l h@ﬁ lfl@?cggfulée Ico\\nl(?lpslom ”i]e}d]‘l&lﬁ%.ﬁ\ 54 t he

resi st anciget @ §0é V)@@I(%bhﬁkhﬂsyfxf 'l)@'()etml\ ainl(}iuxtlt}(@"b‘% 15111tﬂE1?g (19951%(,[?1'“'1 ity that
the substrate cannot be protected sufficiently f ol vent "of the

coating fdfuiidradsedod onnd ormbRgviehe hea&ngﬁﬂﬁktlN%Ugth(nuprehgqpent | ayer
in the next step. <Method for neasuring the gel fraction> A coatlng l'iquid
for fornmagsthkiandhositeoan bedyeneils applied to a release film After the
formed coating layer is treated for crosslinking under the same condition
as that for ngnﬁ g PrRseRhciyentiont itajerpreferable that the degree of

crosslinking of the crosslinked resin forming the anchor coat layer is 30%
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 welght: 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 mm) is peeled from
the release film Using a netal net of 200 nesh having a size of 100 nm X
130 nm two sheets of the above crosslinked resin (the total weight: A Q)
are wapped with the netal net, set into a Soxhl et extractor and treated by
-extraction for 5 hours with tetrahydrofuran under the refluxing condition.
After the treatment of extraction is conpleted, the resin renaining on the
8 nmetal net is dried at. 1.00C for 24 hours, conditioned for noisture in an
at mospher éndfrl vt enphinat ut o 06F CABC ZnboarsReb of 1t BOK flor 13o0ihauesinoky, | onger
and wei ghed to obtain the weight of the resin (13 g). The gel fraction is
cal cul at ed‘tinﬁ“a e Yahkan i Rt ke 4350 wwd ﬁ(jﬁléqha@%dﬂr 3@@Im°§ nahing@ln (% o

B/A) X 1.00 i ckness t he coat | ay in general. in the
gangé of ‘671"t 3J§g %h%ddﬂ?zi% “SBE rPEfE%’FHHd@‘b* i”ﬁbgq prhﬂn;$n theI

I f_th re inventjon, a heat- sensitive col or

ggngiggﬁggfkpgygﬁln<Q?%d1%50klafﬁ&‘%ﬁ@ﬁﬁr“éﬂéf““?ayer formed as descri bed

above. In general, therheabnge)s ti/Mexaeor devel opment |ayer is
constituted with a dye precursor which is colorless or colored slightly, a

reversibl e col Ghedaved R Bgﬂ@egﬁﬂ&})cﬁrhdmtmqrﬁsnl%czﬁﬁr%fi‘ﬁb’,ll]é_ﬁe hindery a color
erasure accelerator, inorganic: pignents and vari ous 1tive he dye

precursorOHSHH@Qupaand@méhrMMshnnhbedngmdfataonpamnd can be SUItably

sel ected from conventi onal conpounds known as the dye precursors in

heat - sen5|t|veIFébéﬂ@NﬂgVﬂ%ﬁéhcahslJExén#1@E pfesthe idyentiqr,ecUresi@r i ncl ude
trlarylnethane based conpounds such as 3-bi s(4-

di met hyl aif'HOPKErSPAISE Seys eBrpnt alfivas phit F@amedeon 3the4agichet leyh atine:

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 m 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 compounds such as Rhodamine B anilinolactam and 3-(N-ethyl-N-
tolyl)amino-G-methyl-7-anilinofluorane: diphenylmethane-based
compounds such as 4,4’ -bis(dimethylaminophenyl)benzohydrylbenzyl
ether and N-chlorophenylleukoauramine; spiro compounds such as 3-

methylspirodinaphthopyran  and 3-ethylspirodinaphthopyran;  and



phenyl)-3-(1, 2-di met hyl i ndol - 3-yl') phthal i de and 3-(4-diethyam no- 2-

et hoxyplienyl)-3-(1-ethyl-2-inethylinclol-3-yl)-4-azaphthalide; xanthene-

based conpounds such as Rhodam ne B ani linolactani and 3-(N-ethyl -

tol yl )am no- G- met hyl -7-aiiilinofluorane; cliphenylinethane-based conpounds

'such as 4, 4'-bis(diinethylan nophenyl)benzohydryl benzyl ether and

N- chl or ophenyl | eukoalLira m ne; spiro conpounds such as 3-

met hyl spi r odi napht hopyran and 3- et hyl spi rodi napht hopyran; and 9

t : hi azi netlbaged:- b@ﬂﬂou@dsosmmh\utb bemzavhteukomaithylel! Bl Haqapd p-

ni trobenzoyl | eukorret hyl ene bl ue. The above conmpounds may be used singly or

i n conbi nAttTe H”bﬁ\ﬂﬁbﬁ@ﬂeﬂnﬂ@ne1%@0reWbrsﬂbhe cohpruidky el:gpbaguagent 1s not

particularly limted | ong. as the agent nekes the dye precursor exhibit

a reversi PNENCHAHYE “Vﬁﬁﬁbﬁ‘FﬁﬂéWPﬁﬂaccordance with the gooLlng rafe .
From t h ndpoi nt .of the concentration of the devel ope

ol or the oo TRt g decﬁfép(”f PARE ERR gupabPiT iy Jepeated col or

col or, the col or'® &r 4¢i

devel oprey,.and, er RgHfena L S8 (0D BEESRL L 101 SMROUNds L 60 e, pheno)

deri vati ves haV|n chaln al roup

derivati V@)hﬁﬁaY(nﬂﬂYﬁ @E&%n@é‘qntﬁsll@x&’(ﬂﬁr\ aPF!esH‘r&UBLftEﬂd tf‘lonthge i nkage
in the molecule. The length and the numbér of are selected

by taki ngsthhdpbialtasfchebatimeamativg GOHRr devdas)aty colbr OpRY LMo@n@mF&e col or
devel opi ng property into consideration. It is preferable that t Re al kyl
group hasp®pertynené tbarbombalitoms aeekated eolqr éfedahhyn8aha 34saas bon at ons.
Hydr azi ne conpounds, anilide conpounds and urea conpounds having a |ong
chain al KJectgprmascapsingheompperdscivaich arcopherdnicalsoivee luseds a long

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-octadecylthioamide, N-[3-(4-hydroxyphenyl)-
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 al kyl group include
4- (N- et hyl - N- oct adecyl sul f onyl am no) phenol , N (4-hydr oxy-
phenyl)-N -n-octadecyl thioLire a, N-(4-hydroxyl) henyl)-N -n-octadecyl urea,
N- ( 4- hvdr oxyphenyl ) - N - n- oct adecyl t hi oani de, N-[ 3- (4- hydr oxyphenyl ) -
propi ono] - N - oct adecanohydr azi de and 4' - hydr oxy- 4- oct adecyl benzani | i de.
When information is recorded or erased by utilizing crystallizability of
the reversible color devel oping agent, the information can be repeatedly
recorded B¢agu@nchi ng after heating and erased by annealing after 10
heating. As the ﬁi der. which is used where necessary for the object of
hol di ng t he co?ﬁb”@HP§d%bW§F#tﬁﬂﬁﬁd‘YW@CBéﬁﬁﬁﬁéh§rtmﬁeﬂnﬁﬂ@fhdb?etognent
| aver and, maintaining the . uniformdistribution t he conponents, for
exanpl e, q%%f?ﬁ@?gugl%ﬁ”ﬁ?”ﬁgwyé&ﬂbl?%“fﬁ@?HP@pﬁﬁyéékyPanéﬁﬂekéﬁf i
ol yacryl ,.;: Lae.. . polyvi Nyl Eal. ol et hanes, pol.yesters, polyviny
ohl or i do, d’%‘?f*;@?ﬁyr@%e?“5%&??@?&? DueRR oA g “ﬁ%‘lPWFH(J)T % PGHBP Cand

copol yner $olyd8&isvedch r om ﬁoh'@ﬁ@yﬁ@l YIORMS, f.-?cr&'ﬁ@%t&%, &%l\f"i&%laqgl%?nent S
used where necessary, exanples of the color ~erasuré accelerator include

amoni um palytvsnylex arpt:es, Of])(,)ﬂ)hﬁ'e-l:}ﬁlaﬂﬁ(g@ni ﬁoly@s_itgm?nt B(')NQl]qu F;ﬁ{l()l?i,de!(am in,

silica, titanium oxide, zinc oxide, magnesium carbonate and al uni num

hydr oxi depolmtheeanpliedydfiyt hecoilhemdaddilgiivel dladludenlevgldingepgent s and
di spersants which are conventionally used. For formng the heat-sensitive
col or devérBpadhtom [theserpoly merdyec uprdcur sor, the reversible col or
devel opi ng agent and various additives which are used where necessary are
di ssol ved or dﬁ§ﬁ§¥égﬁCWHPQD@Hﬁﬂéﬁ*%Whéﬁbaﬁ¥@ﬁ§6LvéﬁﬁuémﬁobﬂEDQﬂmng fluid
I's prepar g&su%é%@!el%%at%ﬁ' itnrc]ﬁld%r gl%%gnium salts; examples of the inorga-nic

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 particularly 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

weilght per 100 parts by weight of the dye precursor.

The coating fluid prepared as described above is applied to the
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sol vent include al cohol solvents, ether solvents, ester solvents, aliphatic
hydrocarbon sol vents and aromatic hydrocarbon solvents. Anpbng these
solvents, tetrahydrofuran is preferable due to the excellent di spersion
property. The relative amounts of the dye precursor and the reversible
-col or devel opi ng agent are not particularly linmted. 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 peandl@® parttisyhylongicghthoot ih hecdyienps acul §@bnvding)¢aghi,ngf I ui d
prepared as descri bed above is applied to the 11 anchor coat |ayer forned
above in dbedruandeowiinh laycomventicdrial dpriogess. theThetfenrat caati ng layer
is treateqd by drying and the heat-sensitive color developnment |aver is
formed. THedenperhiiiea '01ormee diis Hanpeeatrrert theidyimotrepamencud ar | y |
limted. It is preferable that the dryi treatment is conducted at a-l ow
tenperatuP%tPSFBF%U%hi B%V%ﬁ'd@v@lBﬁﬂ%ﬁgg%ﬁhﬁhéhayéﬁ”%géé??%@wg-Fhe
t hi ckness he; heat sitive color devel opnent |ayer forned as
descr i bad"S) dé{/“g&f g? q %0%‘32%@#)5}% R Y H)e‘e}%’h‘g%fH%‘r ﬁlﬂ'elt’é%‘tﬁﬁ] thglye

r ef er abl yyeclfdihe ange .ef .2 Lo i.0_Lncthe rew i | e thermal |abel of
Phe prese%?myggghtﬂg%,ggbﬁﬁﬁﬁi$Pg(§®rg%f%2ﬂggﬁ(ﬁﬁgtgéﬁﬂgpﬁﬁp'ééh'ersion

layer is foonmadaoacthiehdeabovSRNSh tlWer40LPthdeYNREOBMEN, !l@én% AnQr med as
descri bed above. In general, the Iight absorption and photo-therma

conver si oprelfaydly 11s tlhonstgd ot 2tb 7ywni.h a |1ight absorbing agent, a hinder
and, where necessary. inorganic pignments, antistatic agents and other
addi tives. Theln ithttreabsiobli hheragdntabebhoftthe prescti onvafti@hsorlbing t he
i ncident |aser beam and converting the | aser beaminto heat and is
sui tably 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 laver is constituted
with a light absorbing agent, a binder and, where necessary, morganic
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 1n accordance with the laser l_)eam used. As the laser beam, it 1s
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 recognition 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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selected in accordance with the | aser beamused. As the | aser beam it is
preferable that |aser beam having the wavel ength of oscillation in the
range of 700 to 1,500 nmis selected. For exanple, the sem conductor | aser
beam and the YAG | aser beans 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 much. Wen
light in the visible region is absorbed, the property of visual
recogni ti onaamde:st ¢ reopent yalfsorbingadizng! tihdubar ccodec detet i @tat;
Exanpl es of the |ight absorbing agent satisfying the above requirenents

i ncl ude ofgHhtE: dl}g%h ’é‘?fdﬁ‘@l*mng“&ﬁ]or?Qi(alllllg cheblesri g thetawnsne-Speel fic 12
exanpl es of, the I|i ht absorilng agent |nclude cyal ni ne- based col ori ng

matters, bHPh%?ocVaﬁtﬁé VS f6¥|ﬁd)%ﬁ?teﬁ%luéﬁt}hq?qPﬂﬁéhélﬁﬁ%edd
| ori , base tt a |11l11 based -
coloring ﬁ%h@] t5e- am&illco (onaggﬁ 1F$(ng 1(10?(()[;,,[“[]}{ e s,

col oring at te rs ne al conpl'ex- base col o ers,

henyl t net Héiﬁﬁelb\éﬁ%%hgm QLAY c%?(m %né}ﬂ‘é 4 n(q?i qgg RASEL G {)l(,8fo|1 nlg hat ters.

Anmong these coloring matters, |nd base oring

pref erabl matdie. t anbde; ﬁ?@ﬁ@“)ﬁ)mngﬁhqpt@il )’111@1(')1091h1911>q\@(h@5]m hq,an\(gl‘$I On As
t he bi nder, the sane bi nders as t hose descri bed above as t exanpl es of

t he bi ndeme prafesibhedtie senisd txacdlcaopospdey el ppomntheh avie ko el bb’ﬂ. used.
Since the Iight absorption and photo-thermal conversion |laver is the
out ermost | ayefsohcthadeabdie, stinangpdreney thore viesuabid abbon aeftiiche col or

devel opnent - |n th ower | ayer and the hard coat property (resistance to
scr at ches§*dppPiase ét?ﬁgﬁgraﬁéh?éaﬁﬁﬂéﬁﬂ“Tﬁe@@fd?@ﬂoagw@hiﬁﬁlmdemb

crossllnkl t ype re referabl e an reS|n curable with an ionizing
o it

radi ation % h4&<ql SOFRigR angP P%b SH A AR BFeOThR¥e I pisef er abl e.

the outermost layer of the label, transparency for visualization of the color
development in the lower laver 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 hmited. In general, the light absorbing agent
1s 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 is
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To formthe light absorption and photo-thermal conversion layer, a coating
fluid conprising the I'ight absorbing agent., the binder anti various
addi ti ves used where necessary is prepared. Were necessary, a suitable
organi ¢ solvent may be used in this preparation dependi ng on the type of
‘the binder. The relative anmounts of the hinder and the |ight absor bi ng
agent are not particularly limted. In general, the |ight absorbing agent
is used in an amount in the range of 0.01 to 50 parts by weight and
pr ef er abl px¢assivvdy rangte ¢finG: 08t t@lg0!panpsehyinweioghte pabel10Qt pasd s by
wei ght of the binder. However, since the |ight absorbing agent
occasi onalIyHhBeravatian 6 the ghforing toweand sishhidity efilonpat heteebdsnice
possibilit ,<t?at Hhe"s_rface_is_cPLorgd_mpenlthe'anDunt of the Iight
absorbing”é@eﬁ“%kt“ﬁém %%bgst8VV’dFéaW}eS?héﬁ‘Hﬁfgbﬁwﬁﬁqﬂ%@fﬁppeargpfet
f the la ~Al:so . visual, recognjtion of the informtion and visibility
gf Ehe ba?ghgggggﬂgggéﬁﬁﬁgéF]ﬁﬂgﬁﬂﬁﬁg’%hDFﬂCQ“T§”@BPbH%d?‘1F“N§35Teferable

that the papwatb ik rtlglg\m“égpft\Q}?%Qﬂ)phl@?hﬁ)ﬂgﬁq}t{b'x%(,k,?p;%nsln‘%ll |, so that. the

amount is in a suitable balahce wth e sensitivity of ‘col'or devel opment

by heat generatTheroaling Gaat ingphldd dspiepaned ‘(ﬂﬁ)vgeﬁcflb[pl?(% ":tlpq\ﬁl% I'S
applied to the surface of the heat-sen5|t|ve.color devel opnent layer
descri bedsabaue of nhe deaosdasicecwWdldh deedpyepht onalr @I0EBs8 abALL gL the
lor-ned coating layer is treated by drying, the coating layer is

crossl i nkagobyalear ithgy emvieptionnt pdicats.onAfiet bhafvrinediaifiggnagiati on and
the Iight absorption and photo- thernmal conversion |layer is formed. The

t hi cknesst'6ftathdy dgrngaddsr pratore larer photrest heredaby cheatensionbyayer
formed as. descr.i bed. above is, in  general, iq,the range of 0.05 to 10 |.un
and prefeV&ﬁ? ’PH‘?ﬁgz?bHﬁ%mB rgdiatign apg;the light absorption and photo-

thermal conversion layer is formed. The thickness of the light absorption
and photo-thermal conversion layer formed as described above 1S, In
general, in the range of 0.05 to 10 um and preferably in the range of 0.1 to
3 um.

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 1s 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 used.

However, the silicone-based adhesive has a drawback in that a resin
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in the rewitable thermal |abel 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 |ayer, an
adhesi ve which exhibits the excellent adhesive property to an adher end
‘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 er - basdd supbi i aereasveendsitn bconponenten suprefpenabbapduiditie t he
excellentipropert_.for,reQYCIing. Rubber - based adhesi ves, pol yester-based
adhesi ves®ail§ ﬁ@P“ﬁY%FﬁéﬁéJBa§@ﬁr%Hhé%ﬂbégf@awngnywcbé us@dhisShldycone-
based adhesives;exhi bitir gxcellent heat resistance may be used. However,
t he siIi66%39bh§%ﬁ“%ﬁ%%%p8%bﬁ%%mg‘HVBM%&CH”FH‘PH&t aresin 14 obtalnﬁd i
fter recycling.tend sRecmme. uneyen,due to poor co-upatibilit.v of the
Zdhesive &Ath:?%eﬁgﬁﬁgﬁgﬁg%ignﬁhéﬂrégvgrfﬂé*B%oﬁe§§”ﬁﬁﬁ Y RYPC cause a

decr ease .idheshessik@ndthiRsard WwRALuARPEALANES, 1AS.lhe ?gbﬁihxﬁ*ml@l@y of
emul si on-type ; adhesi ves, solvent-type adhesives and adhesives Wi t hout

sol vent s whan the audledivd ts itBe REeSEHADLE tvEhalndheaa¢h@3INgnésS ih NBe
crosslinking fvpe since water resistance in the washing step for repeated
use of theashidpetendoi sejexced kent ! ahd aducabid istakcellont hod divaghiihe | abel is
al so inproved. The thickness of the adhesive layer is, in general, in the
range of 18-hobdigg thelahel wradternabravedn flhe thakgesobf e a?}msﬂ@ myﬁh-nt t he ]
rewitabl.e thermal label of the present invention, a release sheet may be
pl aced oﬁﬁﬂﬁéﬁﬁﬁﬁégﬂgéﬁFé?ég?Oaﬁépéﬂh@@é§§hPy¥b%§ﬂXh@th¢éﬁeaseféheet, a
rel ease §Q%5Hu8repared by coating a plastic filmsuch as a

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 is,
i 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 lavers 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-



fi.lmof polyethylene terephthalal.e famed PET and pol ypropyl ene, paper
1.am nated with polyethylene, glassine paper and clay coat paper wth a
rel easing agent is used. As the rel easing agent, silicone-based rel easi ng
agents are preferable. Fluorine-based releasing agents and rel easing
-agents based on carbamates having a | ong chain al kyl group can also be
used. The thickness of the coating |layer of the releasing agent is, in
general, in the range of 0.1 to 2.0 mand preferably in the range of 0.5
to 1.5 turhhemhal emivekpess wer thelmeledasicngssshdetinitbisnatdepantdeuf-as | y
limted. hF t hi ckness of the releasing sheet is, in ﬁeneral, in the range
of about 26thegubshatypndagliesthetieliwegeprofomyidithy adeshaybnsriia t he
rewwitabl%mthe nalhéggg%hgggﬁhggzgéeiﬁﬂﬁ invention, it is preferable that

the anchor’'¢oa Ong #sit'fve col or devel opment |ayer and the

light absorpti %eﬁé‘ﬁclmﬁo&ﬁ’& iyt W‘?Jf_ \Agltgxigep\éﬁlr\;sei & B{T'cl\é%r-]é)%éﬁwd{tolégﬁgr ‘ hese

successively in this order on’one e substra

havers ar @nforiedight he,3dhesh ighd d¥8lo-firnf.9r BB P00k NG 0L h%lémfi F‘&F of the
substrate. The anchor coat |ayer, the heat sensitive colfor devel opnent

| ayer andbthe daingbt mbsedpbiomppland; phot@ntingr Mhd CRRAVEISI PN draner
described above can be forned by applying the coating fluid for each |ayer
in accor deswedanid hvish coavinigupposess ssulhuasht héirditr geivigeasiecoat i ng
process, the gravure reverse coating process, the mcrogravure coating
process aHtP®He ProcEases ueianye LOMEPErPIvarss, é;heamnaiogrzi\au'eacnblltadﬁg a die
or aroll _knife, Lre reverse Qoapiﬁg'p(ocess and the curtain coating
process oP“ﬁESb?Pﬂﬁ’ﬁ@lﬂﬁﬁé%§§“§ﬁch’%%etH%LFPE%B}ﬁPﬁhﬁHngﬁﬁbéé83; t he o
RNty : en printing process, dryin e

letter pr £330 k%rlfe%lllengev%rrgecceosa 1nagn}91'o%§ses, asnctirﬁle cmgtam coagln% process or a ythg
formed | ayers

printing process such as the flexo printing process, the letter press

printing process and the screen printing process, drying the formed lavers

and, where necessary, further heating the dried layers. In particular, it is

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 surface 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
1s preferable that. the heat-sensitive color devel opnent |aver is dried at
a low tenperature to prevent devel opnent of the color of the |ayer. ~Wen
the material curable with an ionizing radiation is used, the layer is
-cured by irradiation with an ionizing radiation. The adhesive |ayer nay 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 coatdr caa lgi mccontdr witdhogt avur e datdppornt af Mayernlhain ang dr ying

t he forrreq | aver. Alte[naflvel , the adhesive |ayer may be fornmed on the
rel easi ng SUFPERELOE Qlurelceskwmidday e Oabbfldyilh&jl@ “EIHé“aﬁhem ve in
accordance vmtthe ?bﬁh)e process nd dry gq}fthe for | ayer and the

formed adhesiveé Fiye pd st“f’td?l’éf el °8d “F o HBE Sybgiy ’Qf]é“%’y‘ ohthachi ng the

obtai ned |.agin &emggfme &UPt%ﬂKlé‘t umFl 11)ct1 L%(E;/?ﬁg%)ﬁ gﬁftéafﬁgg[ hg;‘”igelr aver

process 1S pre erabl e since

can he |nﬁé[&@$1@dn%ltﬂh9#t Jg@qglvﬁlgagﬁvm(ﬂgmr‘léb&f(){t 2 I(ECQIL9§H(1(,I \]IL_L-,‘
heat - sensitive col or devel opnment | ayer forne e su rate.” 'Figure 1

shows ; ¢ géchiinalonvi@aiexhidehtibing an dﬂm?@dtmnltugf ot hleh(, QQQ%LMJ\Q}' on of

t he rewrltabl e thermal | abel of the non-contact Type of the present

i nvent i oncolo}* devel@wnin@bheert Bermel o &kl dfsoifgomomdeqniacthtypel 10 has a
construction Such that an anchor coat. layer , a heat-sensitive color
devel opneftnveayien 3vand arel: lllllghftcdatbsm‘ptlwdn oanehephet of thertvatate donver si on

| ayer 4 are;l am nated successively on one face of a substrate | and an
ad%em ve PBY&M &d ‘?ﬁ‘]‘ ‘a??"éﬂrehééxshb‘é?d‘f? gheet dupreswicoaiyelydonmddom  t he

h
opposite éw&fﬁagﬂ% 08 @F%%%ép 31‘0??]?%%5“ étrxggeell An enbodi nent- of the use

of the re
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
1s absorbed with the light absorbing agent in the light absorption and
photo-thermal conversion layer at the surface of the Iabel 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



nen-contact type of the present invention will be described in the
followng. 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 |aver or the
non-contact nethod wusing |aser beam may be used. The printing in
accordance with the non- contact nmethod will be described in the follow ng.
111 the n&pLegntetor msehbeh it uerfAGdasdr hidwen habaly i S aveleagitRbed W t h

| aser beamin the _copdi tion without contacting the |label. The |aser beam

i s absor b8EWit'RANReEiTghEe 4bEeY B hgO8gents prelerdle pyHesabsor gidven and
phot o-thermal g¢onver si on Ie}?(‘er_ at rhe surface of the |abel and converted
into heat. Due t& PheCESHEdMPEdREHELChehyBen the pisbice aid behlabekver si bl e

col or devghanihpq.,agenis bt he L -sensi tive. col or devel apment | ayer at: the
| ower | ayer re]gc'f ag%n (ﬁfh]' Iggcﬁc‘g{}ﬁgﬁn zﬁﬁl‘flﬁfé (gry]g“ﬂlr {(’aoc‘u é’&fr‘ﬂg@(}éﬂllbﬂé@ col or.

The printdngané achiigvethtageJdMREEM the ARch e pLASET (BeAM;Ysed ahove, the
17 sem conductor | aser beam}abrlldlt%’le YA&;e I alslrélr1 Bégar%n?ﬁgvlﬁﬁga'ga\(KBVeﬁength of

osci | | ati shoitar tikeanangepafferf0fe fond thOQ R SnPLETRS Bk R (B H&SGF | bed
above. It is preferable that the distance between the surface of the | abel
and the sbyecdeam hadehe beaming. i Astihetiiaigen@br bf the Unet 038, ¢Mg al t hough
the distance is different depending on the output. power of irradiation. A
shorter dPEtfaridde ithaptled beawl s donemmtrhe dstoamd poenhaoing helioutputofpower  of

| aser bea'n?)aﬂ_d t he scanni na. As for the di ameter of the |aser beam it. is
pref er abl 2°¢Hal 19 RE HRAM {1 syitrenel heelabebiram Hreestandvpng of idicaret er of
about: 1 - mon, the surface. of the |label fromthe standpoint of inage

f or mat i onfO?Rg]Q%ocl)]r' P}%eﬁ)sr c@ﬁ nslcﬁang’&e%‘%ﬁeaaaf 48YeE ScaRIRg; g dvanhegegmeageous

due to a shorter recording time. It is preferable that the scanning speed
1s 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 outpul 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 scanning with thé l:—lSC‘l‘- beam. To
stabilize the 1mage, 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 1is attached to an adherend by a mechanical or manual operation.
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due to a shorter recording tinme. It is preferable that the scanni ng speed
is 3 in/sec or faster. As for the output power of the | aser beam an out put
pomer of 50 MV or greater is necessary and an out put, power of about; 300
to 1.0,000 mWis practically preferable to achieve a hi gher speed of
1pr|nt|ng The face of the | abel opposite to the face irradiated with the

| aser beamis tenporarily fixed by electrostatic force using a drumrol

by suctio r i ke other nethod. After the irradiation with |aser
beans, thehéBe?/}Wiqﬁde‘ﬁcﬁ'édL Mgt hy domdbaﬁﬂbdndvah”hﬁngépcawtbel@btalned

Wh th | abel cool.ed | ef t Jng wi t hout quenchi ng, the

coﬁgentsatlgﬁﬂ8gi?he ﬁaﬂ Hg@ gg%@”"BFﬁiﬁ@-ﬂVhédé”'% erakadtherre

operatlonlg,“ 9$Lﬂ@%an%nQQh% qug%%g hternately or S|nultaneously wth
W

t he scanni ng asér beam S ablllze the iinage, it is inportant

that the temperauen@ind e vaHeh age1iR ol auered. b.gusnching agdescri bed
above. The label on which the information has been recor escri bed

above is dtt achedottatian oddheckrcdruphedi echand.cal. Ofjcfadtuak anm%E@ltd On 18
When the |abel is attached by a nechani cal operation, the nmethod o

pressing by aahgried, thchedhalendrispl usiger foret-hed ohepr essdagrby & [}Qi I or the

air blowing nethod using the air can be used. The adherend to which the

| abel is éﬁ%%&ﬁ‘éé“ﬁ%§égiHéﬁﬂabbwéOﬂéhused~“ﬂ®rHUrans@0nnmmmnﬁuﬁﬁ articles

or the lik ect of the adherend is achieved, the adherend is
washed fofFYéﬂgguﬂthP'bRLE%§é Fyratas orhdie washiaw 8pthweshimglkalie met hod of
bl owi ng th ir to renove dusts, the nethod of washing with water or

t he mash&h¢nelf§ &gﬁﬁfglkallne wat er can be used.

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 130°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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Toe 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 |abel on the adherend is heated. For the heating,
‘a tenperature in the range of about 50 to 180C and preferably in the range
‘of 80 to 1.50C i s advantageous. The tenperature may be changed in
accordance with the reversi ble col or devel opi ng agent and the col or
erasure accelerator in the heat-sensitive col or devel opnent |ayer. As the
met hod of tHe&si iy, adlkendtottiof I8l ngi g ol ne dhe ontyatingwiteh tagetheat ed rol I,
t he met hod o]f_ l.owing hot air or the nethod of irradiation with |aser beam
can be uséd” A {J%"rteﬁg? ﬁge Kearbas Yudmedel Heewlign wheodhed:dhyreméi ng | ef t
standi ng or r?é’w‘l’-sci ng.warmair :ﬁn‘d_ _]hg in rmat'ion i.s erased. After the

i nformati on has been erased Ma e inkdihdeinsilqdso! padoreden eidnsiage or dance

with the npR-16a0t ackkIeLhQd, dasqr L\hﬁ-ﬁguﬁ& v

ove., By repeating the steps -
descri bed above, the adherend &nd t abé ldcg)l:f;L Bté“?'“bé%g'g&al‘ytl} ©d. In the

present invenhb@nafiet iBe PRSSLRLE Hb@k.the | ahgl.oli s, repeat edly. .. ysed about
10 to 500 times. After the reuse of thel Torescrilﬁé)d lriunﬁer' %glnxigﬂti mes, the

adher end andsitibed dhelrearcdingaht adhe rtieqh@eNe iRy t&leeRel RIBLRGEIANd

subjected to the recycling treatnment. Heretofore, when the adherend is

recycl ed, sincejeonectassalr hetthanstine: Ldbelcebdopieegl aknof ficasidp cernpvgd si nce

the | abel works as a foreign substance and the strength of the article

obt ai ned AftEREtHE prspcstiony deteenigast. thbrlabsles!, thiet piesege nercaition

consi dere .-t‘hz%h relg%}cjil [ ?fg the ; gdherend and the | abel together is

i mpossi bl 8% si'fite VERPILbiSal CHeht expleppiond R delEPspitngiragent s

der | t d t ai I t t he | abel of th

evelop C eat] ng an use,,St al n. 0] ST, e lapel O e

or esenf ig(%}g{gletnlm’é)ﬁxah] sys’:ergs M GRS ELY andn tﬁe qa{)eal 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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has the heat-sensitive col or devel opment systemdifferent from
-conventional systens and the adherend and the | abel can be recycled
toget her when the sane material is used for the adherend and for the
‘substrate of the | abel. 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 recordi ng and erasure
of information repeatedly while the |label is adhered to the adherend,
al | ows t heelpamcgftogxagubst tatkee Rdlvivngy pobinweest, shapeesdro isobvant $: and can
be recycl ed foge&@er_ with the adherend is provided. The rewitable therma
| abel of PRelABHRCENt st typEsof the present invention can be used, for
exanpl e, as a |, attached to,a plastic container used for transporting
i Jiske T oh Aty

be (vy® Y e . A Ny ~
f oods, a | abel desé{c?‘ or “tGhtY B Fgri e e pachiideoat laber 1at t ached

to a card e far. ,n-ti“i”fn_i‘&;in$uan f articles. LES " -The
R L e I e

present i nvention escri bed nore Sp erence to

exanpl es ddxctinedf@lohewhnge IJW%Y%f)ecmb:ﬁ&&q.esent i nvent i on is not |imted
to the exanples. The degree of crosslinking of the resin in the anchor coat
| aver is expressed by the gel fraction neasured in accordance with the

nmet hod described above in the present specification. Preparation Exanple 1
Pr epar at i Brepefa@ondoatiply 1 Wirdpfiotichorm agtamd@aid for S&NSidd y@ecel or

devel opnment.  Layer (Fluid A A triaryLnethane-based conmpound whi ch was

3- (4- di et¥ysHmve ¢dondevelopment layer (IMuid A)

A triarylmethane-based compound which was 3-(4-diethylamino-2-
ethoxyphenyl)-3-(1-ethyl-2-methylindol-3-yl)-4-azaphthalide as the dye
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 layver (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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et-hoxyphenyl ) - 3- (1- et hyl - 2- net hyl i ndol - 3-yl) - 4- azapht hal i de as the dye
‘precu?gor iyn) an gam)unt of 10 parts by weight, 30 parts by weight of 4-(N
met hyl - N-oct a(l ecyl sul fonvl ;i m no)phenol as the reversible color devel opi ng
~agent, 1.5 parts by weight of polyvinyl acetal ~as the dispersant and 2,500
parts by weight of tetrahydrofuran were pul verized by a pulverizer and

Di sper to forma dispersion and a coating fluid for formng a .
heat - sensi tiye  color devel oprent |ayer (Fluid A) was prepared. Preparation
Exanpl e 2‘@%@&# bt PO BE Aoeobtd nghel ui“ldt‘ft)-ﬂmf(-%olrfm}g@ﬁdél |Rg€l?|’fgl am@(rjptl on

hot o-it her mal , cqonver si on | ayer | ui ) A light absorption an
Sﬂgt g- t herdrlr%{F"'é%L\‘/’éﬁf’;‘PB‘H‘ %’g%ﬁt“'o%l‘&hlg(ffwgdgéE?lhuwafsiéér cObIHFing! et b )

fact RPON HASSHOKU - SHI.KIL.SO Co., Ltd.,- the trade nane:
[N&?SBM] ?ﬁggﬁp}ger}%(ﬁtﬂg]ft@”ﬁéf?é'lglys/“lmdh‘ﬁ PEYG phrts by wei ght of a
bi nder of the ultraviolet light curing type (a urethane acryl ate-based:
bi nder) [manufactured by DAINICH - SEIKA COLOR & CHEM CALS MG Co., Ltd.;
t he tradelamg;leRU-5 (NS) and 3 parts by weight of an inorganic pignent
(silica) [manufactured by NIPPON 21 AEROSIL KOGYO Co., Ltd.: the trade
nane: AEROSIL &: @72l flerefordiospensed bycHi-spat 1and @16RRtLngwhig d for
formng a |ight absorption and photo-thernal conversi on | aver (Fluid B)
was prepaléd. Eranpicecmulsignaf ithg cfdsslidkfar tfier edmgnanganehpesriedat | aver
(Fluid CG1) 'é\éhi C was an acrylic enmulsion of the crosslinki ng type
cont ai ni nyIHY %Q‘rlt*se%y Sigieiogii devar ewahenen [oknakdoryd b Sopdl ymer

M SHI AKAL," \ 1U KAGAKU KOGYO Co., Ltd.: the t‘rade nane:
[N%m&)i?rt Wﬁgégﬁé?%aﬁéd}rs\m‘gébgﬁg?g tddftﬁ&n“'éﬁ%ky‘“é(i’io%@l\"i' P Ad agent

TS-1016] and 2 parts by weight of an epoxy crosslinking agent

[manufactured by SAIDEN KAGAKU Co., Ttd.: 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 pun was formed after being dried. The
formed layer was dried in an oven at 60°C for 3 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 um 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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[ manuf actured by SAI DEN KAGAKU Co., Ltd.: the trade name: E-104] was
‘prepared. One face of a substrate filmwhich was an A13S film [ manufactured
by SHIN-ETSU POLYMER Cu.. Ltd.: the trade nanme: PSZ980] having a t hi ckness
of 80 lun was coated with Fluid G 1 prepared above in accordance with the
direct gravure coating process in an anount such that a |ayer having a
t hi ckness of 3 tun was forned after being dried. The fornmed |ayer was
dried in an oven at 60C for 3 m nutes and an anchor coat |ayer was forned.
The gel frRattier iof Prisuetiosskrmket: 2eisi neiondaine wahchor flepatod@yer was
52% The forned anchor coat |ayer was then coated with Fluid A obtained in
PreparatidﬁoﬁﬁﬁﬁﬁﬁélT“Vﬁ”%éﬁ%hdﬁﬁ&é‘Vﬁ?thHéRgPéVu$@0€b?tﬂh@gprwgfss bln an
t sucgh that a layer havi a.thickness of 4 mwas fornmed after being
3??23_ Thgg¥%?ﬁeaﬁFéy€?“ﬁaé'Hg?edIHW ﬂ“B@inRSF‘GGGSf6P“§““ﬁﬂnﬁﬂ@s and a

- i vie; , $1h ayer was. d.The formed .
heat Sens'tﬂh\ﬁ@nﬁ@l% Hihg‘%él?{nquv"l‘ﬁ hk%}%%tlﬁg (E:xg(!a‘?)z)ar.(wh[%nﬁ] FOdVESI9 bt ai ned

heat - sensi tive col or devel opnent” | ayer

in Prepar atyonukkampdighar ion 26601 dange witly the flexo coating process in
an anmount such that a layer having a thickness of 1.2 pin was formed after

bei ng dried. TRéhfioftwid Aavwenpmwasd ks thdiather Wihayall tr aviksaligt;nd i ght to
forma |light absorbing and photo-thermal conversion |ayer and a nenber for
a | abel wasapreghrvdethatidn seibalich (A [haswapdidsethctiovithehanehatg faat. Layer,
it. was visually exam ned whether the substrate filmwas dissolved with
t he coating'flﬁiﬂPbﬁﬂnﬂépyéEHVNéﬁ@hﬂérébmibhahaie thitlndsavoigOauthi ckness
'cl)'fYPE]O [ur ?m[ﬁ% aL(I:ftl?'L(':L}dull;yeq‘djl%‘x;l:%,YLth.'; ’thlé ttg:icie ;[1!1] 1?10':[ EJ%C]I\?] Lr,]f\ilr{eT Tli"LIJ’I\I/é]LAR T

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 yn 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

pm 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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was coated with a silicone resin containing a catalyst [manufactured by
‘TORAY- DOW CORNI NG Co., Ltd.; the trade name: SRX-211] in an anount such
that a layer having a thickness of 0.7 pin was forned after being dried.
"The formed | ayer 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 ng{ agent [rranuf actured by NIPPON POLYURETHANE Co., Ltd.; the
trade namé® 'BORONIHES [Qr 3n406: part s by wei ght of an acryli ¢ adhesi ve
[ manuf act ur ed ﬁ;f TOYO | NK SEI ZO Co. t he trade nanme: BPS-1109] in
accordance with t'h" IBF 3B ¥ s joPAgClyd Pblli“‘klr'ﬁ‘f‘é’ ebabedabel wrhakeent such

that a la 9, ckne fornmed after being dried.
Af t er the){?élrnrre (’i"rl‘(n]mL gcr” g qd”%’éfh] “btv]eﬁ’L i ‘%@1‘?‘61105 lickdteagn t he

obt ai ned %‘hﬁﬂnﬁ’)@?‘nﬂléax?lhﬁﬂptu?#i Qer b@eb() HRCE Q d]\l mcc ?F?g(rélllglglhélgi | g‘?el by

a |l am nator. The obt ai ned wound

| abel s wasn:oht@ai pech (hhe twt efdeal beshﬁe‘{\ (MW“%SuxS\l Ht td % 1[(QJ l]‘lsl\hl Vi, g a wi dt h
of 100 min by a slitter and | abels having a size of 100 mm X 00" nm wer e

prepar ed. d¥hecfregarkednl abehs swehee uselk: 1:23 ] asdthe §ampRdes,&el Wwhd nting.
The printing was conducted by irradiation of the |abel wth ['aser beam
usi ng a nadhisked torl. 304 adl/ami odmwnedatdle «denmi dendustiop, tlasemdbeam (830 nm)
havi ng an outp r of 5100 m1'" it a distance of 100 111111 I'IlIl a
manner suEH)Q“ﬁattot“h(é) f &é’e‘i’“%@‘éﬂm%@tﬂb@ﬂsl@éd‘lﬂlb‘latn“azr@aalhnammg a dianeter

of 1.2 pmat t surface f the laift n plied energy was
adjusted to 1, ggﬁ Figiec Rt lrﬂ?ed‘l’zi‘té‘?’w)%?(g qi%éﬂe‘?ﬂﬁl Yits igtadhnd tapel was

€, xposed Lgh&eﬁgl\ghi%h wé?é gﬁ?{ﬁ§ I%t’lll’gelt h%fp E%gntamegx taale Wlttlal ned.

the label was left standing for 7 days, the label was exposed to an ailr
stream heated at 130°C for 20 seconds. Then the container attached with
the Iabel 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 1n accordance with the method of ASTM D638. 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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Af.ter the printing was conpleted, the | abel was attached to an adherend

‘whi ch was an ABS container. After the container attached with the |abel

was |eft stranding for 7 days, the |abel was exposed to an air stream
“heated at 130C for 20 seconds. Then the container attached with the | abel
was |eft standing in the environnent of the ordinary, tenperature to cool
down and the printed i nage was erased. After the printing and the erasure
descri bed ahove were repeated 1.0 tines, the follow ng recycling test was
conduct ed. ecycling test> An adherend to which a | abel in an amount of 1%
by vol une was qﬁ%t%ggﬁgrmas}ngltedp H)z tenperature of 240C. The nelted
material was used for fof di'hg"dRd B fécycl ed ABS fil mwas prepared. The
mechani cal properties of the prepared ABS filmwere neasured and the
appearance of the prepared ABS fil mwas eval uated. The property for
recycl i ngipsasmplevwal uat ed based on the obtained results. The tensile
strength was neasured in accordance with the nethod of ASTM D638. The

el ongation waShereasumreegrocedaceordanbaesidoidubedmes hpdaof 1 ASTMPR38. The
| zod inpact strength was nmeasured in accordance with the nmethod of ASTM
24 D25G  Thedyasediexserdlr ehighbindi G- Tdbbeeilbd 11EXanpdlénRinFhe asane dpirocedur es
as those conducted in Exanple 1. were conducted except that Fluid C 2
descri bedPiasetHetlicoredwn vdludsioudetmim apl acdhof catdageatFhgdf Cdd f or
form ng ananch r coat, | aver (FHuid C-1). The results are shown in Table
1 he results are shown in Table™1.

<Preparation of a coating {luid 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 contamming

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 epoxv

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 in Example 1 were
conducted except that a coating {luid 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

)
;]



<Preparation of a coating fluid for form ng an anchor coat l|layer (Fluid G
2)> A coating fluid for form ng an anchor coat |ayer (Fluid CG2) 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 NI PPON COSEI KAGAKU KOGYO Co., Ltd.; the trade nanme: POLYESTER \VR-961]
and 2 parts by wei ght of an epoxy crosslinking agent [manufactured by

SAI DEN KAGAKU Co., Ltd.: the trade nanme: E-104] was prepared. The gel
fraction 6FH N& TR MReyor dsidatmethaddne homivsan drayper comslayd2%

Exanpl e 3 The,sanme procedures as, those gonducted in Exanple 1 were
congEcted(%&%%gfgfhap“%”ﬁﬁgﬁrﬂﬁ*WP&VH”? WﬂFdrning an anchor coat |ayer

whi ch was an a sol.uti of .6 Polyurethane of the thernmal self-
Crossl ki ng taoe EREEl b cB P bty B BT VR PR Ptreat fveavey - DALl O
KOGYO SElI ¥4U Co., Ltd.; the trade name: ELASTORON 25 H38] was used in

pl ace of the coating fluid fi)r form ng an anchor coal: laver (Fluid C1).
The results are shown in Table |I. The gel fraction of the crosslinked resin
in the anchor coal, laver was 59% Conparative Exanple |I The sane

pr ocedur eSoaatrhose Icomduetied i n Exanple 1. were conducted except that no
anchor coat |layer was fornmed. The results are shown in Table 1.
he 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 laver (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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Conparati ve Exanple 2 The sane procedures as those conducted in Exanple |
conducted except that no crosslinking agents were used for the

wer e

preparati on

pr ocedur es—as
results are shown i i iabl.e hupaﬁuTabk&nmdl roper,,
Property for recycliongprhor fecmding remabdln@haim

t hose - conducted

of the coating fluid for form ng an anchor coat

in Exanple 1 were conducted

| aver (Fluid

C-1). The results are shown in Table 1. Conparative Exanple 3 In the
"procedures conducted in Exanple 1, a conventional thermal paper _
[ mnufactured by NI PPON SEI SH Co., Ltd.; the trade nane: TL69KS] which
could not be rewitten was used as tlhelechenber for a |l abel and the sane

thereafter. The

LN A~ oo

ey B@pe@& ad, .Renoval
;ab&mwhysu%l fipk operti es

of recycled film heat sen; iLrv; for tenst ezu col or
devel op- recycl - stiéngtEhon i mpact ni lee nembkiayernor ing stpength type
of meniber for Iatﬂéﬂ' dergene) (CV,) (Nerr Y%ettnstExampl e imged L)ossi bl e not
956 < 2 11:3 .1 J, ‘“ﬁ?bessary Exanpte 2 good possi bitengidt 920 1 09 362
)L o mem
gOOd necessary for label _
(Nlem2) (%) (N-cmicm)
Example ] pood possible not 956 113 929 good
necessary
E;(;-}mple 2 good possible not 920 109 862 zood
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 lonal (fureign
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 was excellent. In contrast, in Comparative
Example 1, the formation of the heat-sensitive color development layer

was poor due to the absence of the anchor coat layer. In Comparative



Exanpl e 3 good possible not 935 1.11 882 good necessary Conparative poor
‘eval uation evaluation - - - - Exanple |I not possible not possible
Conpar ati ve poor evaluation evaluation - - - - |Exanple 2 not possible not
_possi bl e Conparative convent- not possible necessary 71.0 83 798 poor
Exanple :3 Tonal (foreign thermal substances) Paper No |abel - - - 960
H1lit 931 good attached I n Exanples 1to 3, the formation of the

heat - sensit.i. oo 0 rnes excel | ent epeat ed recordlng
coul d be #& éﬂﬂghe “5 é?& VSgléflheﬂ%ﬁ d”fﬂ@“laﬂét(VﬁgkﬁﬁF”%édeQSary f'or

[ €CYCl T NGARG iy R ARELA § Chof EEYENE, gnt.nln contrast, in
Cbnparat|€e % Exanpl e 1, the orﬁ%?ﬁ%g\b th §ﬁggﬁtéédgﬂttv§‘b6189

devel opnentoskANEEd. V\Iaﬁw&@rndtu& mﬂtﬂﬁe@b$ﬁ@§ﬁ tﬂf 15 Peupnchon 898 'ayer In
Conparative 27 Exanple 2. the formation of the eat sensitive col o

devel oprentys $haydrandvade pogreashnes of e arehdrd coat J.ay ghomas, Jede, of t-he
resin Wiich was not crosslinked. In Conparative Exanple 3, the strength of
t he recycﬂéﬁﬁhhkﬁttma@némﬁe¢\dwdaﬁhelab@eamamceuntmhhetmeeymh@ﬁnit|n1wﬁs
poor since the recycling was conducted WHO t he | abel using the
conventloHant%e?ﬁHPLhﬁa eﬂ“waguaﬁﬂachEHoﬂdﬂﬂhe(adhewendcEEhenHaﬁbl of

Cbnparatlve Exa an e epared b F e conventional thermal paper
coul d he pri’ited s g}“g heRnventitna Ul(‘lm paper could be printed only

once.
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once. 28 CLAIM5S 1 Arewitable thermal |abel of a non-contact type which
“conprises an anchor coat |ayer conprising a crosslinked resin, a

heat - sensitive Col or devel opnent: |ayer and a |ight absorption and

_ photo-thermal conversion |ayer which are | aninated on one face of a
Substrate successively, the anchor coat |ayer being placed next to the
substrate, and an adhesive |layer 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 | abdlAldéording to G aim1, wherein the
crosslinked resin in the anchor coat |ayer has a degree of crosslinking
expressed as a gel fraction of 30%or greater. 3. A |abel according to any
of Cainmsyl ; Pt rel  heat-sensitive, color .devel opnent | ayer
conprisesla %9%“%?%@ﬁ?égéﬂaﬁgﬁéhféﬁé}3?%%%”%%fé¥ve&évgraﬁww@waﬁém . 4. A

| abel aCCQ;ﬁ(di(ﬁ}gcJaQ [ARY Qt)llgl‘%iﬁg i;l"Cl‘(Z-ﬁSﬂﬂgC@’l‘e%?r:@ll@:i{-ggnslringtco]oafbsOr ption
and photo-thernmal conversion |ayer conprises a l'ight absorbi ng" ‘dgent

conpri si ndgeatojheast lone ofid or ggnt Gildy/si@NdnaraanenBtahhi co.5h08i,ng
matters. 5. A label according to any of Clains 1 to 4, wherein the

subst r at elaysr wiaidh ofe Ausandedmiieninal f1as @ aratrirate efic@Bsiadhergpd. 29 G A
met hod for using- a rewitable thermal |abel of a non-contact type which
conpri ses' A LHR hipvahdevrarlnag! Pakoknitd omstepeatiadhy ailhesiae tortance wit h

a non-cont,act, met hod .on a repwitable t hermal Label
placed on an’other face of the substrate and allows recording and erasure

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 laver comprises a light absorbing
agent comprising at least one of organic dyes and organometallic coloring

matters.

5. A label according to any of Claims 1 to 4, wherein the substrate is

made of a same material as a material of an adherend.
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described in any of Clains 1 to 5 which remains attached to an adherend.
‘7. A nmethod according to CaimG wherein the information is recorded wth
| aser beam having a wavel ength of oscillation of 700 to 1,500 nm 30

6. A method for using a rewritable thermal label of a4 non-contact Lype
which  comprises recording and erasing information repeatedly in
accordance with a non-contact method on a rewritable thermal label

described mn 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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