METHOD FOR RECORDI NG AND ERASURE OF | MAGES USING A REWRI TABLE THERVAL
LABEL OF A NON- CONTACT TYPE BACKGROUND OF THE INVENTION 5 1. Field of the
I nvention The present invention relates to a rewitable thermal |abel of
the non-contact type. More particularly, the present invention relates to
a nethod for recording and erasure of inmages using a rewitable thernal

| abel of the non-contact type which enables rewiting i mages repeatedly in

10 accordance wj B- t : LptLi Rel ated Art
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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
15 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
20 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.
W"heh an image is formed on the heat-sensitive recording material, in
25  general, it is impossible that the formed image is erased and the condition

is returned to that before the image is formed. However, the use of a



rewitable |abel in which the heat-sensitive recording material allows
erasure of images and rewiting of other images is recently increasing.
When the | abel attached to an adherend is treated by rewiting wthout
detaching the | abel fromthe adherend, the | abel attached to the adherend 5
cannot be treated by passing through an ordinary printer for erasure of

the recorded i nages and rewiting of other inages. For this purpose, it is

necessary that the erasure and the witing be perfornmed in accordance wth
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the portion having recorde I mges and the portion having no recorded

i mges decreases dDde BJ OfHecr@hoRéi sRc@BstaddRey i $hbrddehy Plarshavedetsppie and

the readability of bar codes. 25 Patent reference 1: Japanese Patent No.
3295746 210 heat-sensitive recording materials which allow recording and erasure of
| images for repeated use of a label, such as (1) a reversible heat-sensiﬁve
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
15 temperature and (2) a reversible heat-sensitive recording material having
a heat-sensitive color development layer which is formed on a substrate
and contains a dye precursor and a reversible cololr developing agent, have
been developed. However, in the conventional rewritable thermal labels
of the non-contact type, the erased image slightly remains without being
20 completely erased during the repeated use. Due to the accumulation of
the residual images, the contrast between the portion having recorded
images and the portion having no recorded images' decreases and
problems arise on the visibility of characters and the readability of bar

codes.

25 Patent reference 1: Japanese Patent No. 3295746



SUMVARY OF THE | NVENTI ON The present invention has an object of providing a
met hod for recording and erasure of inmages using a rewitable therm

| abel of the non-contact type which enabl es substantially conplete
elimnation of 5 residual images after the erasure and repeated rewiting.
As the result of intensive studies by the present inventors, it was found
that, for clear recording of imges using a rewitable thernmal |abel of

t he non-contact type and sub t mpl ete elinmination of residual

i mges after erasure, it masgbm&ﬁﬁ% INVBNTIOMt having a specific
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| euco dye and a | ong chain alkyl-based color devel oping agent and a |ight
absorption and phof®thagestit of ontensive: studies| by the wresst anventars, ibess on one
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i rradiati th | wavelengtle aofl & spedific B@int of energy was used for the recording

and a light having a specific amount of energy which is decided in
accordance with the amount of energy used for the recording was used for
the erasure. The present invention has been completed based on this
knowledge.

15 The present invention provides:
(1) A method for recording and erasure of images using rewritable
thermal label of a non-contact type which compﬁses a heat-sensitive color
development layer comprising a leuco dye and a long chain alkyl-based
color developing agent and a light absorption and photo-thermal

20 conversion layer which are laminated on one face of a substrate
successively, the heat-sensitive color development layer beiﬁg placed next
to the substrate, and an adhesive layer laminated on an other face of the
substrate, wherein an absorptivity of laser light used for the recording
with a surface of the label is 50% or greater, the laser light irradiating the

25  surface of the label for the recording has a wavelength in a range of 700 to

1,500 nm and an amount of energy of irradiation in a range of 5.0 to 15.0



3 m}/m2, a product of the ampount of energy of irradiation of the |aser
light and the absorptivity of the laser light during the recording is in a
range of 3.0 to 14.0 mJ/m®2, and a product of an anount of energy of
irradiation of the laser light and an absorptivity of the laser light with
the surface of the 5 | abel during the erasure is 1.1 to 3.0 tinmes as great
as the product of the anDunt of energy of irradiation of the |aser |ight

and the absorpti VID%% the | aser light during the recording; (2) A nethod
according to @rl@lOducmfrhhﬁgimmt@f@!aar@ folrlravhgem of the laser fighte of

the | abel i h thin. 4 t th th 10 |
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15 (4) A nethod for recording and erasure of 1 mges using rewit

t hermal | abel lablel duning-thendrasiiret PR 1whih tieesdad eIt 2shbatp®RASH i the col or
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700 to 251d, Sh@enlighthfbrahe aramunit iobtaeteeb gy of irradiation in a range of 5.0

to 15.0 (3) A method according to any one of (1) and (2), wherein the
absorptivity of light with the surface of the label is in a range of 50 to 90%
and the method is used for recording images into labels in which the
recorded images are read usmg reflected light;

15 (49 A method for recording and erasure of images using rewritable
thermal label of a non-contact type which comprises a heat-sensitive color
development layer comprising a leuco dye and a long chain alkyl-based
color developing agent and a light absorptivity and photo-thermal
conversion layer which are laminated on one face of a substrate

20 successively, the heat-sensitive coior development layer being placed next
to the substrate, and an adhesive layer laminated on an other face of the
substrate, wherein an absorptivity of laser light used for the recording
with a surface of the label is 50% or greater, the laser light irradiating the
surface of the label for the recording has a wavelength in a range of 700 to

25 1,500 nm and an amount of energy of irradiation in a range of 5.0 to 15.0

mdJ/mm2, a product of the amount of energy of irradiation of the laser light



mJ/ MR, a product of the anmpunt of energy of irradiation of the |aser |ight
4 and the absorptivity of the laser light during the recording is in a
range of 3.0 to 14.0 mi/m®R2, a light irradiating the surface of the |abel
for the erasure is ultraviolet light or near infrared light, and a product
of an anount of energy of irradiation of the ultraviolet light or the near
infrared 5 light and an absorptivity of the ultraviolet light or the near
infrared light wth the surface of the |abel during the erasure is 1.1 to
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i nventi on.
10 the label for the erasure is ultraviolet light having a wavelength in a

range of 200 to 400 nm or near infrared light having a wavelength in a

range of 700 to 1,500 nm;

(6) A method according to any one of (4) and (5), wherein, during the

erasure of images, the surface of the label is heated within 4 seconds after
15 irradiation with the ultraviolet light or the near infrared light for the

‘erasure is started; and

(7) A method according to any one of (4), (5) and (6), wherein the

absorptivity of light with the surface of the label is in a range of 50 to 90% |

and the method is used for recording images into labels in which the

20 recorded images are read using reflected light.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows a sectional view exhibiting an embodiment of the
rewritable thermal label of the mon-contact type used in the present

25 invention.



5 The nunbers in the figure have the neanings as listed in the follow ng:
1: A substrate 2: A heat-sensitive color devel opnent layer 5 3. A |ight
absorption and photo-thernmal conversion |ayer 4: An adhesive layer 5 A
rel ease sheet 10: A rewitable thermal |abel of the non-contact type 10
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The net hod for recordi ng and
erasure of images using a rewitable thermal |abel of the non-contact type
of the present invention conprises _the first enbodi ment using |l aser |ight
for both of the réﬁg?dWﬁﬂb%%ﬁﬂ%ﬁge3@$ﬁ§u£év%ﬁ@eﬂﬁéa%%@§nﬂ5éﬁﬁﬁbmﬁéﬁﬁ usi ng
| aser 1ight f§%¥}he recording 15 and ultraviolet Iight or near infrared
light for the 2é0fe. The first enbodinent of the present invention wl|
be described in the fof:l owg helhg.rewitable thermal |abel of the
non-contact type used in the present invention is a |abel which allows

rewiting images in a rannerA haf-senshitd@lont dekPnintQhyd reversible
heat - sensitive col or devel opnent |ayer is forned or erased by heat

generated 9n a |ight aklsor ptA bghiaalssorptiot end iphotmtherorml eosvarsiondyesr due to
an optical stinulation and the images are recorded (witten or narked) and
erased repeatedly withdut éenedhasiviglaype | abel . 25 The rewritabl e ther mal

| abel of the non-conta type used in the present invention will be
descri bed nore specifi g');l I y%#?‘?‘%%#“&?énce to a

10: A rewritable thermal label of the non-contact type

10 DESCRIPTION OF THE PREFERRED EMBODIMENTS
The method for recording and erasure of images using a rewritable
thermal label of the non-contact type of the present invention comprises
the first embodiment using laser light for both of the recording and the
erasure and the second embodiment using laser light for the recording
15  and ultraviclet light or near infrared light for the erasure. -
The first embodiment of the present invention will be described in
the following. |
The rewritable thermal label of the non-contact type used in the
present invention is a label which allows rewriting images in a manner
20  such that the color of a reversible heat-sensitive color development layer
is formed or erased by heat generated in a light absorption and
 photo-thermal conversion layer due to an optical stimulation and the
images are recorded (written or marked) and erased repeatedly without
contacting the label.
25 The rewritable thermal label of the non-contact type used in the

present invention will be described more specifically with reference to a



6 figure in the followng. The figure exhibits an enbodi rent of the
rewitable thernal | abel of the non-contact type used in the present

i nvention. However, the rewitable thermal |abel of the non-contact type
used in the present inventionis not limted to that shown in the figure. 5
Figure 1 shows a sectional view exhibiting an enbodi nent of the rewitable
thermal | abel of the non-contact type used in the present invention. In
Figure 1, the evvri.taggeeqt ermal | gpel .of the ri;)_n-contact type 10 has a
heat - sensi ti vestSf o d8% ICO8MERE: | r figugg, exhilitsan embadsneah dnthe 10

hot o-th I ' 3 ' i vel y | am pated t
Pace of o Subttrariy b e ' GBS Sl RRETony esrta il uBRcb oot no
other face of i ifmdSHA &} m@rﬁ%ﬁ%@&ie‘fﬁxﬂm ofth?“gﬁlg%g%t%t‘éﬁz}ﬂeate L

any substrate can be used w thout an restrictions as

substrate canubed itstlth pestheirsehsibnas fopfimatedd tEROVIERIA N e fiBi¥d t abl e
thermal |abel of the non-contact type. Exanples of the substrate include
plastic fifms suchFimrgil ghows apsdoyonpl emoy eABDiting sionsmbpdinyarr dfotiat e,

pol ypropyl ene, pal yet hyl ene_and pol yet hyl ene terephthal ate; synthetic
papers; non- ws$%¥Ht% Br%@&naéﬁégﬁ]aﬁﬁrtg? o coHact dupe tusgtlein the prgaent
material as t tef L the adherend is preferable so that 20 the substrate
can be recycle tn(g%et her with the adherend. The thickness of the substrate
| is, in general, }F} range JIURIN'N Py refe I,h tike range
of 20 to 200 m Wen aﬁgfeas’tlgcr | r%ng?s use alagbt@ﬂ%t?%brg{nr%@%{t,éyﬁﬁélbe |

desired, a sha$ adgedifseasitvatcobicdeovalvpaiem@Nbfat 2 @adld thffﬁb‘éorﬁﬁgn nd
roughening 25 treatnent may be conducted to inprove adhesion with the
coating | &er photo-thermal conversion layer 3 which are successively laminated to one

face of a substrate 1 and a release sheet 5 temporarily attached to ‘the
other face of the substrate 1 via an adhesive layer 4.
As the substrate 1, any substrate can be used without any
restrictions as long as the substrate can be used as the substrate of a
15  conventional rewritable thermal label of the non-contact type. Examples
of the substrate include plastic films such as films of polystyrene, ABS
resins, polycarbonate, polypropylene, polyethylene and polyethylene
terephthalate; synthetic papers; non-woven fabrics; and papers. For the
substrate, the same material as that for the adherend is preferable so that
20  the substrate can be recycled together with the adherend. Thé thickness
of the substrate 1 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 substi‘ate 1, where desired, a
surface treatment such as an oxidation treatment and a roughening
25  treatment may be conducted to improve adhesion with the coating layer

formed on the surfaces. Examples of the oxidation treatment include the



formed on the surfaces. Exanples of the oxidation treatnent include the 7
treatnent with corona discharge, the treatnment with chromc acid (a wet
process), the treatnment with flame, the treatnment with the heated air and
the treatment with ozone in conbination with irradiation with ultraviolet

| i ght. Exanples of the roughening treatnment include the treatnment by 5 sand
bl asting and the treatnent with a solvent. The surface treatnent can be

suitably selected in accordance with the type of the substrate. In
general , the treatmgahwith eoronerdischateectheryeaineryrwithrdbrbmid nad heet

st andpoi nt of the f{ect and otper%b' lity., To effectiyv I;é utilize the heat
converted durpﬁ?j’e?ﬁe hesprbmeRt Bt Q@nﬁnﬁﬁ’e@eﬂ\ﬁnﬁ‘?ﬁ% rtheiheated air gnd
effective tha .astjc f.l Lng a..great. heat insylating effect
is used as thtghgh%gﬁ{r{gﬂte%ﬁl %Oﬁﬁoﬂﬁgﬁ@%%%g? i‘%tkp%rir?‘?ﬁal%mp‘?”éﬁéﬂ BVIPlels t he
substrate, a RgREr BuAHIAtE (HRYrRizhenk %ﬁﬁneﬁ@%@&?ﬂé‘%éﬁtﬂé@? pye

nunber of the repeated use is not great. The heat-sensitive co

devel opnens | syed bPastingpand ithg ttedtfisad vdyle a ddvand Theongfaairbamhdat - based
col or devel opi ng agent can be fornmed on the substrate 1. In general, the
heat - sensi t i vear b shitabliesddectedin lagsgendanseditlothe type afdheisubbtretd hdnnal

| abel conprises a gol.orless or sl i,'glrr:tly col Qrﬁd dye precursor and_a

reversibl e cofdten vEIG SreRment nwi &P’f%ﬁ‘etdésc é?ﬁﬁsé%,rgrﬁfezébhaﬁl’%r‘ﬂlﬁer
conprise col ogtagh%%%fﬁ%%g_gc&% r(%sl{%%ger s, inorganic pignments and

various additives Br devel opnent | ayer conprising a

lleuco dye and a |'ppQaehaLdyahkikts RRS ab-a0ldive A CAQRE P And9E b rdifie NI
particularly limted as |ohg as the object 01? tﬁe pr egent I nvenPFon can be
achi eved.10 images with laser light, it is effective that a foamed plastic film having a

great heat insulating effect is used as the substrate 1. Although a pléstic

film is preferable as the substrate, a paper substrate may also be used

advantageously when the number of the repeated use is not great.

The heat-sensitive color development layer 2 comprising a leuco dye

15 and a long chain alkyl-based color developing agent can be formed on the
substrate 1.

In general, the heat-sensitive color development layer used for the
rewrifable thermal label comprises a colorless or slightly colored dye
precursor and a reversible color developing agent and, where necessary,

20 may further comprise color erasure accelerators, binders, inorganic
pigments and various additives.

The heat-sensitive color development layer comprising a leuco dye
and a long chain alkyl-based color developing agent is not particularly

limited as long as the object of the present invention can be achieved.

25  Suitable compounds can be selected from leuco dyes and long chain



25 Sui tabl e conpounds can be selected fromleuco dyes and | ong chain 8

al kyl - based col or devel opi ng agents which are conventionally used for

heat - sensitive recording materials As the | euco dye, for exanple, a
triaryl met hane conpound can be used singly or compounds sel ected from

xant hene- based conpounds, 5 di phenyl net hane-based conpounds, spiro-based
conpounds and t hi azi ne-based conpounds can be used singly or in conbination
of two or nore, Specifically, conmpounds selected fromtriaryl nethane-based
conpounds suc il tssd peolqy dgvelepinga peerishwhidh) age doneertjdrsaliynosedfohal i de,

3- (4-di met hyl am nphenyl -%§% , 2-di pet hyl i ndol - 3-yl ) pht hal i de 10 and

3- (4-di et hyl aﬁ'ﬁeﬁg?%“’iléf’%w %’W?Pelaq%‘l-et hyl - 2-net hyl i ndol - 3-yl ) - 4-
azapht hal i de; xant - u ch.as _rhodam ne B anilinaol actum
and 3-(N-ethyl-N-toly eg%ﬁﬁ%flgig’%?hy - -g’n$|-tflﬁ5¥1“%‘1q§8?%ﬁ?’f?€ﬂafld can be

di phenyl net hargedasiaglyc QRPEMAPSuSA Behetdh 4roi Ranthene-b
(di met hyl am nophenyl ggnzhydrgl benzyl et her0 andarll\l- gﬂ?oﬁg% ecr?ﬁpofgds’

| eucoaur and ne digpinybmbtisac-lsoepiourdmpsunds,as spirgialyd S pid@pohddaphidgopyr an
and 3-ethy|spirpdinaggthopyran; and t hi azi ne-based conpounds such as
benzoyl | euconthigginefeassd comnoyngs wanrhshesedosingly euoestbipagion dfitwe, orcan be

used si ngl or in copbination of two Qqr re. Anong the above conmpounds,
3- (4- di e? h¥| afors- 2. SE)FI ?ﬁr‘énfﬂm@yn 8 Selected” front triarylmethane-lr)rapsed

based sonpoundHEoBil: _Sat ) o R BB RO i B Bt TR opi ng

aving Tong Charm Rkl oy oty B en R S RD Ry BHELLS TR BufpRRA e

derivativés, hydras-@ediethylamino-2-ethoxyphenyl)-3-(1-ethyl-2-methylindol-3-yl)-4-
azaphthalide; xanthene-based compounds such as rhodam'mel B
anilinolactum and 3-(N-ethyl-N-tolyDamino-6-methyl-7-anilino-
fluoranthene; diphenylmethane-based compounds such as 4.4-bis-
(dimethylaminophenyl)beﬁzhydryl benzyl ether and N-chlorophenyl-

15 leucoauramine; spiro-based compounds such as 3-methylspiro-
dinaphthopyran and 3-ethylspirodinaphthopyran; and thiazine-based
compounds such as benzoylleucomethylene blue and p-nitrobenzoyl-
leucomethylene blue, can be used singly or in combination of two or more.

Among the above compounds, 3-(4-diethylamino-2-ethoxyphenyl)-3-

20 (1-ethyl-2-methylindol-3-yl)-4-azaphthalide which is a triarylmethane-
based compound is preferable.

The long chain alkyl-based color developing agent used in the
heat-sensitive color development layer is a compound having long chain
alkyl groups as the side chains such as phenol derivatives, hydrazine

25  compounds, anilide compounds and urea compounds having long chain

-alkyl groups as the side chains. Compounds which reversibly change the



25 compounds, anilide conpounds and urea conmpounds having | ong chain alkyl
groups as the side chains. Conpounds which reversibly change the 9 color
tone of the | euco dye depending on the difference in the rate of cooling
after being heated can be used without restrictions. Fromthe standpoint
of the crystallinity, the concentration of the devel oped color, the
property for erasing color and the durability in the repeated color 5

devel opnent and erasure, electron accepting conpounds which are phenol
derivatives h&olonglonenef thealencal dye dgpengingcam the diffetkncghia dbovatepbnol
derivative may have atons such as oxygen and sulfur and the am de |inkage
in the nol eculCROINg,&er ‘Figé}%t‘%%éanalﬁrﬁé?d Frithawt resiagetionsouFromethieci ded

t aki ng the bal ance bet n the 10 property for erasi co] or. and the
property for gga}no(ﬁ’o R/\é\fglberrgfﬁs"%gw’ %ﬁé"lxﬂ'é%f‘i‘tb‘?ﬂ O’Egh? eﬁﬂé’?%‘?éﬁﬂ’é’ t hat
the | ong chai g,al Rsith B oot i%i]% : r on,at ons
and nore prefer atyl& ébi%§?gpzé£9%%?b%%éﬂg?gcn@% anpﬂll%sﬂ%ftﬂghrgp%%ﬁo I8¢
derivati veshadengopmiegt ahdictadidey tlegirot RScepting dbphpiilthds which are phenol

4- (N-net hyl - N- oct adecyl sul f onyl am no) phenol, N-(4-hydroxy-

phenyl ) - N - n- derisderss hawiogleng Ch\al{ualﬁ);log'mup@hanbé nséd.- oct adecyl ur ea,

N- (4- hydr oxyphenyl ) - N - n-oct adecyl t. hi gam de, . N-[ 3- (4- hydr oxyphenyl ) -

pr opi ono] - N - oct adi‘kémﬂ Pﬂleﬁ%ﬂafﬁve HiAY Baye atgses stele pistaxygeniandde. As

reversi bre coriieheySh dBY R e O R otshBnens enelhgaRReienea
i o) phenol . LS prbr oy oy Sy Ben e TR e 360 IR AR te
devel opnene | py@rer®; far engfing®@olor and the property for color development into
consideration. It is preferable that the long chain alkyl group in the éide
chain has 8 or more carbon atoms and more preferably 10 to 24 carbon
. atoms.
Examples of the phenol derivative having long chain alkyl groups
15 include  4-(N-methyl-N-octadecylsulfonylamino)phenol, N-(4-hydroxy-
phenyl)-N'-n-octadecylthiourea,  N-(4-hydroxyphenyl)-N*-octadecylurea,
N-(4-hydroxyphenyD)-N'n-octadecylthioamide,  N-[3-(4-hydroxyphenyl)-
propionol-N-octadecanchydrazide and 4’-hyd.roxy-4-octédecylbenzani]ide.
As the phenol derivative having along chain alkyl groups used as
20  the reversible color developing agent which is a component forming the
heat sensitive color development layer, 4-(N-methyl-N-octadecylsulfonyl-
amino)phenol is preferable.
For forming the heat-sensitive color development layer 2, a coatiﬁg
liquid can be prepared by dissolving or dispersing the leuco dye, the long
25  chain alkyl-based color developing agent and Variousradditives which are

used where desired into an organic solvent suitable for the application.
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| iquid can be prepared by dissolving or dispersing the | euco dye, the | ong
25 chai n al kyl -based col or devel opi ng agent and various additives which are
used where desired into an organic solvent suitable for the application. 10
As the organic solvent, organic solvents based on al cohols, ethers, esters,
al i phati c hydrocarbons and aromati c hydrocarbons can be used.
Tetrahydrofuran (THF) is preferable due to the excellent property for

di spersion. T eoqlilel ative anmounts of the | euco dye and the long chain 5
al kyl - based ¢ equganyRYe g erganis solyentspbaserlam alcphols; ethersl estre, | ong

chai n al kyl - bage ol qr_.deve] opi n ent _can ke wsed,in an ampunt in the
range of go tﬁ?gﬁﬁﬁa%gr%ﬁ?rwsghgnigﬁrmﬁ@rgjd'ld;'foqu?% fahga€ofuseB0 t o
500 parts b ! t hahty.0f I y t he
b ndor whi o TenebydRSlrd VIRAD) 5 PeEID 0 of Uip SRR Broperfi
constituting Ulgpehgah- STRsirelatircc ahRin@e vetRpMBido Uy etk lla?g' gh&ni NY

the uniformdistribution of the conponents, for exanple, polyners such as

~pol yacryl i & aellgjl-bpskq acloy ldecelesingr sgenp alry aot yhetidulerly Hinitydi nThe ket at e,
pol yur et hanes, pol yesters, polyvinyl chloride, polyethylene, polyvinyl

acetal and pofdainnilkykbassdotolende geeent ga Hemsedin Bnameonisia thel yner s

are used. The_bi nde n so be.used for .inproving dispersion.. As for the
conponent s usﬁ%n%@{ é@%@béﬁ@s b@)?&%f‘%@“éfp'. praklyig, thegrangs of 1900481 er at or
i ncl ude anmont (1S, o Nalels i ' t include talc,
kaolin, sili cg{[’@??ﬁgr@uﬁe‘@?ﬁgﬁ9?&8@%@8&%@%@“& lg{rh ‘Carbonate and

al um num hydr oxi deps af@ BxedER! hicl ikhasdt Rteradilideb Byl P HERIAS YR NY
agents and di spersants which are conventionally used. "The coatihg fluid
prepared & desupormds abovetutsngpipé hedt-senditiee color development layer and

PO

maintaining the uniform distribution of the components, for exaniple,
polymers such as polyacrylic acid, polyacrylic esters, polyacrylamide,
polyvinyl acetate, polyurethanes, polyesters, polyvinyl chloride,
polyethylene, polyvinyl acetal and polyvinyl alcohol and copolymers

15 derived from these polymers are uséd. The binder can also be used for
improving dispersion.

As for the components used where necessary, examples of the color
erasure accelerator include ammonium salts; examples of the inorganic
pigment include talc, kaolin, silica, titanium oxide, zinc oxide, maghesium

20 carbonate and aluminum hydroxide; and exampies of the other additive
include leveling agents and dispersants which are conventionally used.

The coating fluid prepared as described above is applied to the
substrate in accordance with a conventional process. The formed coating
layer is treated by drying and the heat-sensitive color development layer

25  is formed. The temperature of the drying treatment is not particularly

limited. It is preferable that the drying treatment is conducted at a low

11



substrate in accordance with a conventional process. The forned coating

| ayer is treated by drying and the heat-sensitive color devel opnent | ayer
25 is forned. The tenperature of the drying treatnent is not particularly
limted. It is preferable that the drying treatnent is conducted at a | ow
11 tenperature to prevent col or devel opnment of the dye precursor. The

t hi ckness of the heat sensitive col or devel opment |ayer 2 forned as

descri bed abo n.he adjusted, in the range of o 10 gm and preferably
in the range X?m%g{ad;u%e fh PEvERE cploy h&eva?i‘%lgpﬁ“ 8% téﬁa&%gf%@’trﬁ%‘i‘ rrgfhe
conversion |la t L on of ol dl o] oy eqr
infrared | ase)réﬁ{cikgﬁ%?%lfjl%Er%a\}/ligg?gstghg]&lvgh%(ﬁgf%\eggﬁgﬁ#?airaggk ?‘?ghlfrﬁ‘éﬁdas
converting t hdeshsimidogisbveicgithd zﬁdjﬁsﬁ‘éﬁém-the'ﬂanigéppﬂ%_qlf)%eaﬂd@t_tef%ﬂagiy in
the visible region is not absorbed much- When light in the visible region

i s absorbed, théheramigedfi2tp Apoh.t he 10 readability of bar code deteriorate.

The |ight absorption and photo-thermal conversion |ayer having the above
property can be forhedighyabsorptinn ard shotaithexna) conversioadlayen i lwamthent i onal

materials for_ formn i ght absor.pti.on and phot o-thernmal conversion | ayers
for rewitabl SUGHOR ﬂ%ﬁ%%@g}%%ﬁ gdrpt meas I?ﬁéﬂ? E‘I‘ﬁegglbglﬁr BHgvidleint and
a binder and § hSe: i nar LG-fll]er bri ts, antistatic
agents and ot EP%gﬁat?i ves %F%ﬁté#@ %?gg%%rtégﬁggé%g r@gﬁlqAPt?gqf " one
materi al sel etf e préfepiBlor@ani xlly 86 tBBAGIb1O 08 "Bt Abf LBsBbe high Matters
whi ch are |ight-absorbing agents such as cyani ne-based CO?OI’I ng matters,
pht hal ocyani n¥gas dight oirorthagvisitile eregjoraris hatesgubetnthe kasibilitg ohed i the 20

matters, azul ene-based coloring matters, squal eriumbased col oring
matters, Hetale tyx-Hadear cedsr idedemenater s, The plighty| aksoipien bavdd

photo-thermal conversion layer having the above property can be formed
with a material suitably selected from conventional materials for forming
light .absorption and photo-thermal conversion layers for rewritable
thermal labels and comprises the light-absorbing agent and a binder and
15 may also comprise inorganic filler, lubricants, antistatic agents and other
additives which are used where necessary. At least one mateﬁal selected
from organic dyes and/or organometallic coloring matters which are
Light-absorbing agents such as cyaninebased coloring matters,
phthalocyanine-based coloring matters, anthraquinone-based coloring
20 matters, azulene-based coloring matters, squalerium-based coloring
matters, metal complex-based coloring matters, triphenylmethane-based
coloring matters and indolenin-based coloring matters, can be used as the
light-absorbing agent of the light absorption and photo-thermal
conversion layer of the present invention. Among these compounds, the

25 metal complex-based coloring matters and the indolenin-based coloring

12



coloring matters and indol eni n-based coloring matters, can be used as the

| i ght - absor bi ng- agent of the |ight absorption and photo-thernmal conversion
| ayer of the present invention. Anmong these conpounds, the 25 netal

conpl ex-based coloring matters and the indol eni n-based coloring 12 matters
are preferable due to the excellent ability of converting light into heat.
As the binder in the light absorption and photo-thermal conversion |ayer
3, the binders described above as the exanples of the binder in the 5 color
devel opnent | ajadterg ayarprpferabledluesinthe exvellpityihilitp ob eopiviertingdight into
phot o-t hermal . conversion | ayer 3 constitutes the outernost |ayer of the

| abel , the tr&ﬁ%barency for visualizing the color forned in | ower |ayers

and the hard coat Rropent t-he.scrat.ch resistance f ;the surface. are
requi-red. Theref or‘g,s(%rB éﬁ%dsérolfn Elwgh@}togs}’sspll%tk?nr@nﬁy?}g%éﬂéer ePEHF¥and 10
resins curabl ggurtd) theMigddld deadiipdd Qﬂo@ﬁﬂt}?@e% Peg'og'tﬁa _b'm@éllmafh%

el ectron beans "are nore preferable as the binder. For formng the I'ight
absor pt i ons angolph@eoelopaiciiallagonLeatasi ba usager Sihce fthesligl §iRdichHign fandi d
conprising the |ight-absorbing agent described above, the binder and other
addi ti ves whi photriéheumadl coheersiovebayey & yongitptesptlrecdutekmoshéayes of the

pr epar ati on, ere _necessary, a suitabl e organic solvent may be used
dependi ng on %ﬁtﬂ%tﬁps?ﬂ@nﬁy Evisuplizing the icolor depmad dnofover dapetsder

d the Tight; bj t ticularly liwited. Th
T ont - absor bi A adenb B AR pdiel Stuch e ivthont) P R siffise o 5o

P2 o i, O PrIERL B SRASSHL S 48 USSRl o 2
| i ght - absow bi pgsingafirablecadtls lohiied onlidtadidsuchNgs enltiaviblet AaS Rialli tYy

that electron beams are more preferable as the binder. For forming the tht

absorption and photo-thermal conversion layer 3, first a coating fluid

comprising the light-absorbing ﬁgent described above, the binder and

other additives which are used where necessary is prepared. In the

15 preparation, where necessary, a suitable organic solvent may be used

depending on the type of the binder. The relative amounts of the binder

and the light-absorbing agent are not particularly limited. The

light-absorbing agent can be used in an amount in the range of 0.1 to 50

parts by weight and preferably in the range of 0.5 to 10 parts by weight

20 per 100 parts by weight of the binder. When the amount of the

light-absorbing agent exceeds the above range, there is the possibility that

~ the surface is colored since the light-absorbing agent occasionally absorbs

light in the visible region. When the surface is colored, not only the

appearance of the label but also the visibility of the images and the

25 readability of bar codes deteriorate. Therefore, it is preferable that the

amount of the Light-absorbing agent is suppressed to the minimum value

13



the surface is colored since the |ight-absorbing agent occasionally absorbs
light in the visible region. Wien the surface is colored, not only the
appearance of the label but also the visibility of the inages and the 25
readability of bar codes deteriorate. Therefore, it is preferable that the
anount of the |ight-absorbing agent is suppressed to the m ni mumval ue 13
taking the balance with the sensitivity of the color fornmation by heat
generation into consideration. The coating fluid prepared as descri bed
above is appl itakingo the,balanger with the sppsifizily- efethd cplop fovnatioddue heptrent

| ayer 2 described gbove in 5. accordance wth a conventional process. After

the formed co&fTftf _Ozﬂ/]é’rto F%ngilﬁ. & by drying, the coating layer is
crosslinked by heat‘:ﬂh@geog1 i%oﬂ%%@ {lﬁg#’%dogs V}ietsaiﬁéh 'aﬁ@x‘r&'ié‘ qrpg@ gé& n and

the |ight absorption an conversion Tayer The

thickness of t0gfakbé @hthe BESOSEIsiFe 8616r BBAIIOGNMBRE THer QOMBSBFBEQBLhAYVR] 3
formed as described 10 above is, in general, in the range of 0.05 to 10 gm

and pr ef er abl yceardahe: withngeomfenfiobal pri@esgn AerathelformedabatiyRiyepay be
formed on one face of the substrate 1 _described above, where necessary-
The anchor cod¥eated iy idsymgs nibe eepting dawen g iweosslibked abe Heatimgt he ol vent
in the coating fluid used for formng 15 the heat-sensjtive color

devel opnent | SyFaMaIoN, Vigh,  an jopging %atdg%'flonl'h%“ Jbe @ghg éﬁﬂ&’ttﬁ%ﬁ @by ng
poor resistangg tPasMes Mosvisi ' e 3l Of B | of . t.he
anchor coat | ygr. 1ﬁen_ %Bn‘é%%rl@?%ﬁg\??\ég%%@ rrIg{sLlJ_cs ancets_t(%ntshc?l ]\1/%}%15 IS
used as the subsdrpdiba, ahll plsotbrtRERhaDlcEntdigionalayepad i fombl Ui g B gaqueous

solution or an aqueous dispersion is used for 20 form ng the anchor coat
| ayer. Exafipl eboof ig, he gepsral, usdble frangd h£005Uiod1®ium and preferably in the
range of 0.1 to 3 um. |
An anchor coat layer may be formed on one face of the substrate 1
described above, where necessary. The anchor coat layer is formed to
protect the substrate from the solvent in the coating fluid used for forming
15 the heat-sensit_ive color development layer 2 in the following step. The
use of a substrate having poor resistance to solvents is made possible by
the formation of the anchor coat layer. When a material having poor
resistance to solvents is used as tﬁe substrate, it is preferable that a
coating fluid of an aqueous solution or an aqueous dispersion is used for
20 forming the anchor coat layer. Examples of the resin used for the fluid of
an aqueous coating solution include starch, polyvinyl alcohol (PVA) resins
and cellulose resins. Examples of the resin used for the coating fluid of
an aqueous dispersion include acrylic resins, polyester resins,
polyurethane resins and ethylene-vinyl acetate copolymer resins.
25  Crosslinked resins derived from these resins are preferable from the

standpoint of the solvent resistance.
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an aqueous coating solution include starch, polyvinyl alcohol (PVA) resins
and cel lul ose resins- Exanples of the resin used for the coating fluid of
an aqueous di spersion include acrylic resins, polyester resins,

pol yur et hane resins and ethyl ene-vinyl acetate copol yner resins. 25
Crosslinked resins derived fromthese resins are preferable fromthe

st andpoi nt of the solvent resistance. 14 Resins of the non-solvent type
whi ch are curable by crosslinking wth ionizing radiation such as

ul traviol et |ight Besinsl eictheopomsalvent 4mpdevhickfareowirableyby swosslivkirs t he

resin curable wi.th i.ani zi radi ation is used, . the degree of crosslinking
can be easily"4 H?t‘%‘&glffi‘ﬁ%%’i‘gﬂ‘%‘ i teavielat lightoand g]reﬁm"ﬁtheﬁﬁlsd%@&,be'

nor eover, a cr L esy i ¢crosslki.nking. densit an be
formed. It i seggﬁ‘?égggl%? &‘t h‘é‘l}ltile ﬂt\eﬁe;&%g o?&%ﬁﬁ Wit opiag v g’ta%]iogklﬁe"éga’i n the

range of 0.1 {Re 0@ of'\WER1R g&ﬂ %%aglﬂyiaaﬂls@éwby%ahﬁgﬁtg {he '1%@19@6 s

used as the substrate 1, the anchor coat l|layer having a greater

thi ckness §s obrarsdibtioni wadf omopédieecta ngrobdltnlssdb stesiat ehdving hhereat

sol vent - based coating fluid used in the follow ng step since the barrier
property is eftfsleekingrdpnsite caplbedarmedsi st ance is i nproved. Wen the

thickness is smallgr.th 0.1 he suybstrate cannot be protected from
the solvent. Wen th¥ ?‘%ﬁ’rﬁ’i‘és@é%_&'@e@? § cﬁ‘ﬂ’f?'ﬂf?é f’féc’ﬁ“? 998tinnthen 15
eTnanced, O | Bkt Ml LS M GEedh L Bl
CoFS] L agB SRl ettt D ISP WKENRR'S Ny,
sol vent r&8i stlankeedss is naiolré | effedtivearfdr t prytectitg t i substrate from the
| solvent-based coating fluid used in the following step since the barﬁer
property is enhanced and the solvent resistance is improved. When the
thickness is smaller than 0.1 mm, the substrate cannot be protected from
the solvent. When the thickness exceeds 30 mm, the effect is not much
15 enhanced by the increase in the thickness.
It is preferable that the crosslinked resin forming the anchor coat
layer has a degree of crosslinking such that the gel fraction is 30% or
greater and more preferably 40% or greater. When the gel fraction is
smaller than 30%, the solvent resistance is insufficient and there is the
20 possibility that the substrate 1 is not sufficiently protected from the
solvent in the coating fluid during the formation of the heat-sensitive color
development layer 2 in the following step.
It is necessary that the absorptivity of laser light used for the
recording with the surface of the rewritable thermal label of the

25 non-contact type used in the present invention is 50% or greater. When

the absorptivity is smaller than 50%, the energy provided by the

15



20 possibility that the substrate 1 is not sufficiently protected fromthe
solvent in the coating fluid during the formation of the heat-sensitive

col or devel opnent layer 2 in the following step. It is necessary that the
absorptivity of laser light used for the recording with the surface of the
rewitable thermal |abel of the 25 non-contact type used in the present
invention is 50% or greater. V%en t he absorptivity Is smaller than 50% the

energy provided the 15.ir atign.to_t su fac f the Iabel and used
for the recor & ﬁ‘afqt%on itR ster ?'d fit .0 é"i‘l%ﬁ?ean ng’é ding &3 earl y

ded d t b | 1 d
o g ha by Aithief,CPhellRthe AP Ilfed PGS IRIABAnR St iR Fuiinle BT o
recording 5 irgR@Rmg APt ndhs ﬂﬁo%b%@mbi&efy%ﬁé&?@uﬁgggﬁé ofdars €ad

using reflected |Iight such as a |l abel in which e |1 nmg are read as
conbi nations of | i Méherc s trsethedastptlas podsewhiiaberitiv Wl@sad for re@gaidabel . a
calra code | abel and an OCR |l abel, it is necessary that the absorptivity
of near infraidsenizge a labghin whmh thereordakinagestdre reabelsingerdflectdde r ange
of 50 to 90% en t.he 10]1grgbsorp (&9 exceeds 90% the difference in the
reflected |igh Ef’“?]:hé'fsl ﬁlrm’f" eprages raneahes sembinationsof linsed f or

the recording n int eadi n u5| refI t ed
light in the cﬁﬁ\t 25?511:1% hl reg‘i?%ﬁ bﬁfopﬁé lf"ﬁ’n?:tc agll code
and the like ha hORtlabdhes ?&ﬁ@ée%a inatGhe! d3bipt angi ng
t he amount of 15 thg I'i ght absorbflﬁng ageﬁt mhz{ E‘gai Pgﬁt ag&gﬁgtlon&gnd
phot o-t her mal lightmwidr &mﬂfmeajf ths éﬂoelrbehhehﬁehﬂ@ioﬂ‘fo t90%! eWEHEn the

i nvention. The absorptivity of ht can be obtained by neasuring the
reflectiviQy absqrnawtwqaafpeedﬁcﬂiﬂ/e, eghifereace im the eeftictechbghear thedidhenrt her mal

figure portion and at portions not used for the recording becomes

m

indistinguishable in the reading using reflected light in the critical
wavelength region and the function of the bar code and the like is lost.
" The absorptivity of light can be adjusted by changing the amount of
15 the light absorbing agent in the light absorption and photo-thermal
conversion layer used in the method of the present invention.

The absorptivity of light can be obtained by measuring the
reflectivity of the light incident on the surface of the rewritable thermal
label of the non-contact type used in the present invention using a

20 spectrometer, followed by calculating the absorﬁtivity as (100-
reflectivity) %.

The adhesive layer 4 is disposed on the face of the substrate 1
opposite to the face having the layers described above. Tt is preferable
that the adhesive constituting the adhesive layer 4 has a composition of

25 zresins which exhibits excellent adhesion to an adherend comprising

plastics and does not adversely affect recycling when the label is recycled

16



| abel of the non-contact type used in the present invention using a 20
spectroneter, followed by calculating the absorptivity as (100-
reflectivity) % The adhesive layer 4 is disposed on the face of the
substrate 1 opposite to the face having the | ayers descri bed above. It is
preferable that the adhesive constituting the adhesive |layer 4 has a
conposition of 25 resins which exhibits excellent adhesion to an adherend
conprising plastjcs and does_not adversely affect recycling when the |abel
i s recycled 1608e58et Aath he nadirrendneAdhesives gemprising eaplicsesigr-hased i c

ester-based copglyners as the.resin conponent are preferable due_to the

excel l ent pr 8%‘8‘13 FHASy Z‘(?y%qs%épmﬁﬁﬂﬁ’g{)%%é)éﬁf%ﬁ%w&s&%§? 81 §7¢slent hased
dhesi d : ' . Al i b - based

S adnesi ve oxhr Bl S R R B SRl e B e U SRE Che

si | i cone- basednddpeiyuyethafedasé@NadHasieaUsRs As6eld aaed | NSisiks s Phgand
deterioration in appearance since the recycled resins tend to becone

het er ogenebus adbesive ephibiticy epadlldoit Heay resistancheandreisdd Hovidver, hecycl i ng
step. 10 As the adhesive, any of adhesiyes of the _enulsion type, adhesives
of the sol ut ficisongBasethadheues gecasionals gavves @ derreasey e stenstie anded.

Adhesi ves of the crossli.nking type are preferable.since water resistance in
t he cl eani ng g?téeﬁl%ﬁ% g aBﬂ‘?ﬁ%t%F%cF"F‘Eff tﬁ%p@ﬁ&"gﬁd JEEIST tenk to dirsPmgd i s

excel l ent and f I | gj Ny roml | abel is 15
i nproved. Theht |€%r#§§§¥o§&? P\@ gﬁﬁgs‘?@ﬁf@%@ imltg Hf% %@%\%?3 e nt%tehe
range of 5 tor&Qcihgsepd preferably in the range of 15 to 40 Pm The

adhesive layer 4 may be forned by directly applying the
10 As the adhesive, any of adhesives of the emulsion type, adhesives of

the solution type and adhesive of the non-solvent type can be uéed,

Adhesives of the crosslinking type are preferable since water resistance in

the cleaning step which is conducted for repeated use of the adherend is

excellent and durability in holding the rewritable thermal label is

15 improved. The thickness of the adhesive layer 4 is, in general, in the
range of 5 to 60 pm and preferably in the range of 15 to 40 um.

The adhesive layer 4 may be formed by directly applying the

adhesive to the surface of the substrate 1 in accordance with a

conventional process such as the process using a knife coater, a reverse

20 coater, a die coater, a gravure coater or a Mayer bar, followed by drying

the formed coating layer. As another process, the adhesive layer 4 may

be formed on the releasing face of a release sheet 5 by applying the

adhesive in accordance with the above process, followed by drying the

formed coating layer 4 and then the formed adhesive layer may be

25 transferred to the sﬁbstrate 1 by attaching the laminate thus formed to

the substrate 1. The transfer process is preferable since the efficiency of
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adhesive to the surface of the substrate | in accordance with a
conventional process such as the process using a knife coater, a reverse 20
coater, a die coater, a gravure coater or a Mayer bar, followed by drying
the formed coating | ayer. As another process, the adhesive |ayer 4 may be
formed on the releasing face of a rel ease sheet 5 by applying the adhesive
I n accordance wth the above process, followed by drying the forned
coating layer 4 and then the forned adhesive |ayer may be 25 transferred to
t he subst r at eduying the eghesivicambe ingrepsadewithgut ¢ayrsingidevelonhentsefnolarat e 1.

The transfer process is preferable since the effigiency of 17 drying the
adhesi ve can ButhieBraengitye sieh devRlmmgn iaver fonchecrabstiatene

heat - sensitiv :_1dav 2.d] 0 he substrate. A

mat eri al she_e% %1% lt ael ‘;’fhee\%lrt ?)? gﬁ?geﬁérﬁf%lgl t}%g%lg’? _igfgeltqr%etth orhqncf)oﬁtg%t %@ﬁpe _can
be prepared ipaPBe Preea i dcBor@aREO GRS algtoddds 6h Wiieh 3HD@ah¥Svh MRE 5 1S
formed by applying the adhesive on the release sheet, followed by ™ drying

t he fornmeds cost foxgnddaper applimeolvhaiaib@sivenomathe ofleddaeslestiefollaved dyer and

the rel ease sheet is attached to the substrate used as the face sheet, and
t he obtai ned fetingithe formed dogtipgulasier, Tthe ehipinesklasmiaate 5 theyadhesivef t

bei ng attached to the.adhesive.l ayer 4, where necessary, 10 the rel ease
sheet 5, plastdEer f"inan'éle gsg Sheg }%?WF]%‘H&? @b%ﬁﬂ?ﬁé@@t@%ﬁhe gqcpms,
foaned PET fi a RY I P er. | ami it h

pol yet hyl ene, é}[g?egfs gﬁ ‘%E@‘Sa‘%yet?‘%&e glgast%’llﬁéﬁg%%%?gl {i"r)ﬁl%g‘t 2@5 e\?\ng?]#aﬁ%ls%‘f%?ll ene

and clay coatmpgnsy ledb&hgalitachRatit8dhwi ddhesive ahfast "ghageMcesaliybeaysed.
As the rel easing agent, silicone-based rel easing agents are pre?erabl e. 15

Fl uor i ne- asethe ellaseishgeafieplhstic fihds satleas polyctigdais tdragkthabate @EIDamat es
having a | Ongﬁ]ﬁgifgaranlet(iyfl’E'%rgllﬁs ggcq paollysr;?roggleizeiglﬁls-!—giper laminated with
polyethylene, glassine paper, glassine paper laminated with polyethylene
and clay coat paper which are coated with a releasing agent can be used.
As the releasing agent, silicone-based releasing agents are preferable.
15 TFluorine-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, 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 release sheet 5 is not particularly limited. The thickness
20  of the release sheet is, in general, about 20 to 150 pm. |
| As for the process for preparation and working of the rewritable
thermal Iabel used in the method of the present invention, it is preferable
that the layers are formed in a manner such that the heat-sensitive color
development layer 2 and the light absorption and photo-thermal

25 conversion layer 3 are formed on one face of the substrate 1 in this order

and, then, the release sheet 5 having the adhesive layer 4 is attached to

18



t hi ckness of the coating |ayer 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 gm
The thickness of the release sheet 5 is not particularly limted. The

t hickness 20 of the release sheet is, in general, about 20 to 150 gm As
for the process for preparation and working of the rewitable thermal

| abel used in the nethod of the present invention, it is preferable that
the layers are formed in a manner such that the heat-sensitive col or

devel opnent | dpeptlerdade ofiéie sudistragpys oWberonecassayyh theoanttermaht Ryer is
conversion layer 3 are fﬁ%ged ogaogﬁ face_of the substrate 1 in this order

and, then, thdomRebaudneriace of the suhgtraife 1 amdhor they heatasensitie eddowed to
18 the other f f the,substyrate ene.necessar t he, anchor . coat. | ayer
is forned ondgﬁgmﬁlélgglgo he 25 (B ré\{ﬂee g ndl?’s?lf%%?‘ (3 h@%?%?@ﬁgpﬂ ve
col or devel opgRWdrsiodY Blyed g thHgntd BBt AL Qﬂcl?d}dcq%qta?éxt ey
conversion |layer 3 are forned on the forned anchor coat layef i1n this 5
order. Thes5anohdsr.coat | ayer, the heat-sensitive color devel opnent | ayer

and the |ight absorption and photo-thermal conversion | ayer can be forned
by applying the r eg‘gécﬁrwher coatt laygrf the Beai sermitive delor eewelohmant dagdn ng
process such as .the direct, gravure coating process, the gravure 10 reverse
coating procedsd &f’eq-}ﬁhérﬁb‘?%ﬂ% éﬁtﬂhﬁo'ﬁﬁ%’é@sfm%‘{’@s@@aiﬁm cag¥ digess

usi ng a Mayer n ar knife _ablade, a .die,or,aroll knife, .the
reverse coati ?\gg}%pérdo gs%ppéﬂﬁlg_t Fﬂléé €ﬁ§qe§ﬁxecC85Wﬁgﬂmc?s§?coé ance ﬁ’t‘?tt‘nﬂ ng
process such ggafdie phb@X9 sRER s b BIrBEE S u&'@%ohﬁ%geéro@és%?%@%%dﬂgg
process and the screen printing process, (Yryl ng t ormed coating | ayer
and, 15 wher ersvenss saating haetésdg thbemiirbtvas@tdohdnk y@kess) RhPaddatiag! ar, it

'S process using a Mayer bar, an air knife, a blade, a die or a roll knife, the
reverse coating process and the curtain coating process, and a printing
process such as the flexo printing process, the letter press printing process
and the screen printing process, drying the formed coating layer and,

15 where necessary, heating the dried coating layer. In particular, it is
preferable that the heat-sensitive color development layer is dried at a low
temperature so that the color is not developed. When the layer of the
ionizing radiation curing type is used, the layer can be cured by
irradiation with ultraviolet light or electron beams.

20 The material sheet 10 of the rewritable thermal label of the
non-contact type can be formed into the shape of the label by die cutting
the sheet into the prescribed size of the label using a label printer or the
like.

As for the method for recording (printing) in the method of the

25 present invention, the desired information is recorded {(printed) on the

rewritable thermal label before the rewritable thermal label is attached to
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preferable that the heat-sensitive col or devel opnent layer is dried at a

| ow tenperature so that the color is not devel oped. Wien the | ayer of the
ionizing radiation curing type is used, the |ayer can be cured by
irradiation with ultraviolet light or electron beanms. 20 The material sheet
10 of the rewitable thermal |abel of the non-contact type can be forned
into the shape of the |label by die cutting the sheet into the prescribed

size of the | apel using, alabel printer or the like, -As for _the nmethod for
recordi ng (pri%ﬁ? iaﬁéfrqr&l.t#@rr@ﬂ%g%;og nghavy o5 the ceniact metbadiiahiche
desired infor ' [ ego pE i nt {. ewitabl.e thermal | abel
before the re&?ﬁlﬁg%l bep Eer&n%?&@%#t‘:asgg%ttagg% t%le\i\glgilﬁeal%ﬁ?ﬁ%tr‘%‘ho‘?? or
this recordi nghofthédndl BnGORIGE Lay@t 428 the il & d&ﬁh- 530 s
brought into %ont act with %lhe Iighat“r&;bsor ption an t&gh%?g{t e?%glai%éls
conver si on | ajight amy bdesetbn-Honhactomathodthied Bgprlefsable dddtHe Mathdde used.
The non-contact nmethod is preferable and the nmethod 5 for recording in

accor danceSwi {oF yeperding iz aenosdanqesvith dhainon-dontate seathbé avill berdeacibediance
with the non-contaft net hod, laser, light irradi ates _.the surface of the

d i gh
rewitabl e ther mal F Z689TAARC] KAt she qoRrcontacigmethng: dawy Lighduradiatesght
b bi ' | ' ] -th | . ' |
3ot the surt tue ithotfol d-d MoBHABI R MBS hOE R ac R R ol | | e
and converts hhe theIgsHieshdodlHiae Ag'e%tmit%ql'é}&aébso%ﬁ gnH otdERLganer at ed

by the conversion, the dye precursor and the reversi col or devel opi ng
agent in the beatersiendayend atcthersuafacel afthe ndewirityble therial dxbdl hdsbilght
absorption and photo-thernmal conversion |ayer 3 react wth each other.

Thus, thel@yeths laser Bght aed epnsissts the alsodheddager lhght into heat. Due to the

heat generated by the conversion, the dye precursor and the reversible

color developing agent in the heat-sensitive color development layer 2
below the light absorption and photo-thermal conversion layer 3 react
with each other. Thus, the dye precursor develops the color and the

15  recording is achieved.
It is necessary that, as the laser light used for the recording in the
method of the present invention, near infrared laser light having a
wavelength in the range of 700 to 1,500 nm be used for the irradiation.
Laser light having the wavelength shorter than 700 nm is not preferable
20 since the visibility and the readability of the recorded images using
reflected light deteriorate. Laser light having the wavelength longer
than 1,500 nm is not preferable either since the hght absorption and
photo-thermal conversion layer is gradually destroyed due to a greater
~amount of energy per unit pulse and a greater effect of heat and the

25  durability in repeated recording and erasure deteriorates. In practical
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15 recording is achieved. It is necessary that, as the |laser |ight used for
the recording in the nethod of the present invention, near infrared |aser
light having a wavelength in the range of 700 to 1,500 nm be used for the
irradiation. Laser light having the wavel ength shorter than 700 nmis not

preferable 20 since the visibility and the readability of the recorded

I mges using reflected |ight deteriorate. Laser |ight having the

wavel ength longer than 1,500 nmis not preferable either since the |ight

absor pti on anapphgasions; panicandugay daser dight 4§30 nie oy A drser ligdtt dfdd due
to a greater _amount of. ener r unit pulse and a greater effect of heat
and the 25 duPH’gi[‘):PP:tg?a}qYanié%Pgﬁ"fS@ ordi ng and erasure deteriorates. In
practical 20 appli [ ) tar.lase i.ght (8 nm,. g _YAG | aser
practi cal 20 anpl | 986 uilucSPRLEARUE! B kESF U IR A AR | 2er
area of the | asgdiakioftbr BROLéBEARY ihNRcordanadvall 81 hethdd e theGRediqg i N
accordance with the nethod of the present 5 invention is In the range of
5.0 to 15.9 nibvembioana jpr tierabge of 5.0 he 15@madnah? Gnd peefdédbly ml/the?. |t
IS necessary that the anount of energy applied by the irradiation in the

met hod of t heraneesd0 tnieAundmmeé. decided in relation to the absorptivity

of the near infrared | aser Iia}fgégged for the recording of 10 inages into

the rewitabl e t heltdaeressary Hintdhe sruHitot nerey aep theyirradigiopr esent

i nvention wt C t bel. Lt is necessary that he, pr oduct

of the amunt&oﬁﬂgn%%]{;ﬁoﬁ d i(erer3 %S%I?to%{%efnt]toﬁeg? a‘geg}‘fq%i tregﬁi?n &?\3}:‘3

absorptivity Shsobh8vitaSAr thd GBhr GHfrhieh 1R BERY 4B BE B! L et he

range of 3.0 toS 14.0 ﬁﬂ/ nme andr pr ef er abl yri nglt%e range o? %ﬁéﬁ?%érlb .0
10 images into the rewritable thermal label in accordance with the method of

the present invention with the surface of the label. It. 1S necessary 1lﬁhat
the product of the amount of energy of irradiation of the laser light and
the absorptivity of the laser light during the recording be selected in the
range of 3.0 to 14.0 mJ/mm2 and preferably in the range of 3.5 to 12.0
15 _mJ/mm2. When the product of the amount of energy of irradiation of the
laser light and the absorptivity of the laser light is smaller than 3.0
md/mm2, the amount of energy is insufficient for the recording and the
sufficient concentration of the developed color cannot be obtained. When
the product of the amount of energy of irradiation of the laser light and
20 the absorptivity of the laser light exceeds 14.0 mJ/mm2, the amount of
energy is greater than the amount of energy necessary for the color
development. The leuco dye and the long chain alkyl-based color
developing agent which have been melted together and developed the
color are annealed at temperatures around the temperature of
25  crystallization and are crystallized separately. Thus, the concentration

of the developed color decreases or the fracture of the surface takes place.
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15 mJ/ m2. When the product of the anmount of energy of irradiation of the
laser light and the absorptivity of the laser light' is smaller than 3.0
mJ/ M2, the anopunt of energy is insufficient for the recording and the
suff|C|ent concentration of the devel oped col or cannot be obtained. Wen
t he product of the anmount of energy of irradiation of the laser |ight and
20 the absorptivity of the laser light exceeds 14.0 mJ/m2, the ampunt of
energy is greater than the anpunt of energy necessary for the col or

devel opnent. The | Hud$ mgpéelahbp tthetwéwgdmﬁame é)lekweema‘bedswhm of dtheel opi ng
t which hayv devel | | ed
2 T enper at ur SEVEHGAIEEHE %E@bﬁﬂ fud fhe Bht Q@/rg???g%é? iqssapgﬁh?éa%%””ea )
tallized t t h | oped,,col
Gevreases or PROPEslinough e phOG-BIRGANAERL € it@lent orehtine R i o) o
that the di stgngrdetdRemrddisass fPRe sﬁsrttep%he aRMsALARLE rﬁ@%r@kﬁhﬁ.ﬁe' and

the |ight source of the laser [ight is 30 cmor shorter

pref er abl es di $ioantke stardipbirr dithedeppatohtheolsthBghoOuhdhe @Eaﬂﬂ]ﬁg It
irradi ation. The shorter the distance, the nore preferable 5 fromthe
st andpoi nt of ig Pﬂ@fmﬁbhthatfthﬁ h@eﬂfélgéllt i$ faghsedhtwdan heeasltawing agliameteriia

Phe range of SHOEIEe Fhabar fiac '@@%ﬁﬁn&%&?&?ﬁh@eﬁ%” %tdq'»rirr”a‘iéier ;
[abel from ! heud 8OOt Alagkle FIRIBLEON:SL oIS, LiTRGE. Hhe dneatsr, the

speed of scanni ng, ageous Cre
recording tinBpeedl 8P@6&NMAH:SEROTMAS Qavé)ht%éﬁfsoﬂqe% ﬂ{eeﬁ%@rreaéeS in rWi\:/he

preferable. It is sufficient that the output of the laser Is 50
greater. 1o praotdicgl tappl i datspesd, oiscantiipgt of 18 thsetaiorokrafer tie 10, 000
mMVis preferable so that the speed of recording is increased.
- preferable. It is sufficient that the output of the laser is 50 mW or
greater. In practical applications, an output in the range of 300 to 10,000
mW is preferable so that the speed of recording is increased.
Excellent images can be obtained when the formed images are
15 queénched by blowing with the cool air or by the like method after the
irradiation with the laser light for the recording. For the cooling
operation, the scanning with the laser light and the cooling with the air
may be conducted alternately or simultaneously. '
The erasure in the first embodiment of the method of the present
20 invention is conducted for rewriting the information on the rewritable
thermal label into a novel information. For the erasure, the surface of
the rewritable thermal label is irradiated with near infrared laser light
having a wavelength in the range of 700 to 1,500 nm. The light
absorption and photo-thermal conversion layer 3 at the surface of the

25 rewrtable thermal label absorbs the light and generates heat and the

amount of thermal energy necessary for the erasure can be provided. It
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Excel | ent i nmages can be obtai ned when the forned i mages are 15 quenched by
blowing with the cool air or by the like nmethod after the irradiation with
the laser light for the recording. For the cooling operation, the scanning
with the laser light and the cooling with the air my be conducted
alternately or simultaneously. The erasure in the first enbodi nent of the
nmet hod of the present 20 invention is conducted for rewiting the
information on the rewitable thermal |abel into a novel information. For
the erasure, ihaesesshucdhatf the anowvir of ghexeyt ber mmit hedseprivided bydibet ed

i th I nf d | | j ght _havi l.ength in th f 700 t
1,500 nm_ ThelPRGIREORa80RE | BHEFR Pndbe. FrErHAle coiaial dpbalaghr it at t he
f f the . |t t | | absorbs 1he |igh t
heat “and  he CARGIRFCEEEEAD et B AP IR BRI PR Ao gui? L 706 ARG

provided. It gi%nés?aﬂ&&?%ﬁ{i‘ébﬂf 12%hé REnBEREN 1950 BNE TIPS érd’élb{ a3 2

provided by the irra tion"to the surface of the rewitab thermal | abel
of the nof-canicadt ofpacidy fofrtiehdamialiphe foe anlteai@d providee prange of 1.1
to 3.0 tinmes and preferably in the range of 1.12 to 2.5 tines as great as
the 5 anount bfradiadiogyfoothe hecordingr Whyhnt thecamomit ofsereagy fovihdeatatayret he
Irradiation for t recording. When the arﬁoug,t of energy for the erasure
is smaller thihsme e’t’fi}?é’sl-ésm&?%éﬁ ggRat athat dor theerec gi thg, amperntaefount  of

" energy is ins Lcient f th rasure and it Jis not possihle that.the
resi dual i mggﬁéﬂgsh%ﬁ%"%ﬁflﬁpfyﬁ%oﬁsl erasiye gty is P@gﬁ’&%a a?r?;&'ﬁe is 10
slightly left 1R agg,s&,' [ Shbi A 0SSl Qration
in the reada]tf)(%%iﬁ?éy1 of egreggg%%;m%“ sen%ﬂgeﬁteﬁge%ﬁesggl t'h(%% ¥?ﬁggr epe%ee1
r ecor di ng10 angligiths leferenfienng had anduedtaselinahe viyibilny ahieletsdeatidnanceeds

30 the readability of bar codes arise as the result of the repeated recording
and erasure. When the amount of energy for the erasure exceeds 3.0
times as great as that for the recording, the amount of energy exceeds the
amount necessary for the erasure. The light absorption and

15  photo-thermal conversion layer 3 at the surface of the label is destroyed
by the laser light and a decrease in the visibility and deterioration in the
property for repeated recording arise due to the change in the optical
properties. The amount of the residual image can be further decreased
by further decreasing the rate of cooling by contacting with a heated roll

20  or by blowing the heated air in combination with the irradiation with the
laser light in a prescribed amount of energy. It is preferable that the
temperature of the heated roll or the heated air is in the range of 100 to
140°C. The amount of the residual image can be still further decreased
by starting the heating within 4 seconds after the irradiation with light

25  for the erasure is started.
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times as great as that for the recording, the amount of energy exceeds the
anount necessary for the erasure. The |ight absorption and 15 photo-thernal
conversion layer 3 at the surface of the |label is destroyed by the |aser
light and a decrease in the visibility and deterioration in the property
for repeated recording arise due to the change in the optical properties.
The anopunt of the residual image can be further decreased by further
decreasing the rate of cooling by contacting with a heated roll 20 or by

bl owi ng t he heat edAaithe hpatediollnany eenvsntivnahbeatedagllzande wiedhwitheut | aser

light in a prescrihed amunt of_ energy. |t i referable that the ,
tenperat ure ofeHENARSASIONH PP the Cﬁé’itté‘aslaﬁ?l Iﬁglqaﬁef B 109rigel4¥C100 t o

140T. The anount .of, the reskdual i n st urt her decreased by
starting the WAGER iy Pplf R Boe bARRGRRL R AR fon L ETSR O HERR G 2o
for the erasupgyitheShatdRbr the Bdel BEnbeahfdst®! | For2BYafPRRY $RbhANAIsheat ed
roll can be used wthout restrictions as |long as the surface of the | abel
is heated &t AN stfinldR1fesl idlisnceh beannd sl silicond eublarashliat éxbibitinigh | i ght

for the erasure.is started and the surface of the |abel is not danaged.
For exanpl e, exdsblent heqt xestatamee istmaeforabls. steel rolls can be used and

Tt i o preforabl e Hat® BreTAn ek B uSRRBS S BRdsh Ol 4 b5 EBNA hon
t he har dness t ha rubb LS I a d. t rof I i sqysoft t he
adhesi ve for cgj}lecl)1 ﬁ%eeﬁg{%{%g é%?g?&ltu ﬁ%%lt %n%ngﬁ%féh%%gﬁrfaéﬁ %:hc?n]\f/oelfésl %drft’_lo
l'ayer increasgsg Qﬂﬁeéi{/@%x%gstosﬂlféh]iﬁt %5&5’618@%&3{)%1!3%}1'&3&)991 cARRRERLI On

and phot o-thermal conversion |ayer to the rubber roll arise. In the first
enbodi mento of idylee inatehssk aifid tpreblprasanh anugathment of the light absorption

and photo-thermal conversion layer to the rubber roll arise.

In the first embodiment of the method of the present invention,
when the recording is conducted after the images have been erased, the
recording is conducted in the same manner as that for the former

15 recording. In this embodiment, the rewriting can be achieved by
irradiation with the laser light in the non-contacting condition even when
the rewritable thérmal Iabel remains attached to the adherend.

The second embodiment of the method of the present invention will
be described in the following.

20 The second embodiment is the same as the first embodiment of the
method of the present invention except that the method for the erasure is |
different. In the second embodiment, the light used for the irradiation of
the surface of the rewritable thermal label for the erasure is ultraviolet
Hght or near infrared light. As the light used for the erasure, uliraviolet

25 light having a wavelength in the range of 200 to 400 nm or near infrared
light having a wavelength in the range of 700 to 1,500 nm can be used.
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when the recording is conducted after the images have been erased, the
recording is conducted in the sanme manner as that for the former 15
recording. In this enbodinment, the rewiting can be achi eved by
irradiation with the laser light in the non-contacting condition even when
the rewitable thermal |abel remains attached to the adherend. The second
enbodi nent of the nethod of the present invention win be described in the

following. 20_T d di t is th first di t of
the et hod ol SR theGRHRAGR B2k dht HERRICH HethfoRROBRS GF CPRERYCI asur e
[ diff t - ' . 1.aht d f he Jrr.adi ati
of the suraBE Rt Ry SPEGAG AT RE Ch T I T Gy Wi el Gl °1 1O
ul traviol et bhﬂhﬂleoﬁbélﬁ‘?fivit?f sfafied ultr@fiblet gk Br |the e dtShiftrd R0 ]5%0 ‘o

. . T
erasure, ultraviolet 25 light having a wavel ength in the range of

400 nm or neaduiingr tireedrasurghs havion§.(a tismeschengeht s tHepr@ah@e @f thé00 to
1,500 nm can be used. 24 Ligght satisfying the condition that the product
of the anpunt agoushef gpergyr of/irgadiapyniof itheilassrohghf andhdhelabserpitofityt off i ght

or the near ipnfrared,light. d the absorptivity of the ultraviolet |ight
or the near iﬂ?f? garsga hrglhgﬁ’i’lth Fi "tcﬁe(’fé”ﬁi&slﬁﬁél i)i'éﬂﬂglthﬁd‘es(?@lﬂgﬁé%b&s gr eat
as the producf, the 5 amount of energy of irradiation of the |laser |ight
and the absorp?l\iity of the laser light with the surface of the | abel

during the recording GainkRizeU$Rd IQvAHABR! | ARaldia %g\r/grliéaﬂl%ﬂagﬁaiiﬂed by

the invention, in accordance with the nethod of rec ng and erasure of
i mges usi ng atverddhoeewithtthblmethiodrofakbedrdivel and etdairs @fi imapbaabingythe of the
present invention, the recorded imges can be substantially conpletely
erased ant? t heewritable thermal label of the non-contact type of the present invention,
the recorded images can be substantially completely erased and the
rewritable thermal label can be reused without detaching i:he label from
the adherend. Therefore, labor and time required for detaching the label
can be eliminated. The method can contribute to the material saving
15 since the label can be recycled together with the adherend after the final
use of the label and the adherend.
The rewritable thermal label of the non-contact type used in the
present invention can be advantageously used as labels for control of
articles such as labels attached to plastic containers used for transporting

20  foods, labels used for control of electronic parts and labels attached to

cardboard boxes for control of distribution of articles.

EXAMPLES
The present invention will be described more specifically with
25  reference to examples in the following. However, the present invention is

not limited to the examples.
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rewitable thernmal |abel can be reused w thout detaching the | abel from

t he adherend. Therefore, labor and tinme required for detaching the | abel
can be elimnated. The nethod can contribute to the material saving 15
since the | abel can be recycled together with the adherend after the final
use of the | abel and the adherend. The rewitable thermal |abel of the
non-contact type used in the present invention can be advantageously used
as | abels for control of articles such as |abels attached to plastic
containers used for transporting 20 foods, |abels used for control of

el ectroni c pants and | abel s. attached t rdboard boxes.for control of

di stribution 6“? ﬁppyag on (if)@%ﬂﬁ%% ngfoﬁ%%gﬁ?t 7‘%’?\?8?1?‘? %ORA)%WE?Q?&“%SCH bed
nore specifi CE{\}Jey with 25 reference to exanples in the foll owi ng. However,
the present invention is not limted to the exanples. 25 A) Preparation of

a coating fluid fop tieyheethaRASAdedvenBehaid GEMeh OPLEH-(4-4:3YIBM afino-
triaryl met hane- based conpound whi ch was 3-(4-di ethylamno- 5

2- et hoxyph&ny2etBexybhenjil)t3- - etbtyh 2 hinetdyllinBoly By1)44-azaytithiakile des ake tdye dye
precursor in an anount of 10 parts by weight, 30 parts by weight of

4- (N- et hyl - NeBReuEspscit enl aevounhdint) pasisoby axeight 3@warés byeweighdrof

and 2. 500 par £y eUBI Rt P Bretar R R Bre PR Yise el (v R 8) VBE ver o
10 Pl YL SR AYUREL 5 8P o SLARETERS, TN U P LALeL
(Fluid A) - wasapd @s00eshrts by weight of tetrahydrofuran as the diluting solvent were
10 pulverized by a pulverizer and a dispersion machine to form a dispersion
and a coating fluid for forming a heat-sensitive color development Iéyer
(Fluid A) was prepared.
B) Preparation of a coating fluid for the light absorption and
photo-thermal conversion layer -
15 A near infrared light absorption and phbto-thermal conversion
agent (a nickel complex-based coloring matter) [manufactured by TOSCO
Co., Ltd.; the trade name: “SDA-5131”] in an amount of 0.3, 0.8, 1, 3 or 5
parts by weight as prescribed for Examples and Comparative Examples,
100 parts by weight of a binder of the ultraviclet light curing type (a
20 urethane acrylate-based binder) [manufactured by DAINICHISEIKA
COLOR & CHEMICALS MFG. Co., Ltd; the trade name: “PU-5 (NSY']
and 3 parts by weight of an inorganic pigment (silica) {manufactured by
NIPPON AEROSIL KOGYO Co., Ltd.; the trade name: “AEROSIL R-972"]
were dispersed by a dispersion machine and a coating fluid for forming a
25 light absorption and photo-thermal conversion layer (Fluid B) was

prepared.
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B) Preparation of a coating fluid for the |ight absorption and
phot o-t hermal conversion |ayer 15 A near infrared |ight absorption and
phot o-t hermal conversion agent (a nickel conpl ex-based coloring matter)

[ manuf actured by TOSCO Co., Ltd.; the trade nanme: "SDA-5131"] in an anount
of 0.3, 0-8, 1, 3 or 5 parts by weight as prescribed for Exanples and
Conpar ative Exanples, 100 parts by weight of a binder of the ultraviolet

| i ght curing C% (a 20 urethane acrylate based bi nder [nanufactured by
DAL NI CH SEI KAC) CalzeReatisnEm) aandhaes | aggr haying a releaset a*e name: "PU-5

[ manuf actured by R %&’M@%&? RS R pRAETE smickages hri00 meros L
Ro72] - ver efdhaRalchRddDyy TOkA gecﬁoiemﬁ@'t@gd@%n?e CREIMTINR HpEhT O

form’nga25 | ght absor ptlon an fo-ther conversion Ta uid B)

was prepar edwadtoatedPrefa éaéﬂl@jheofes@i\ cBAifiesingea |c§f/2§j}strﬁrYérﬂﬁ'aé’tuE:@dl pys€
sheet A polyethylene terephthalate filmhaving a thickness of 100 m

[ manuf act uf edTORACRIYWCEORNING GoheLtd.adhe naasde danhdV I9RX-Z160"in avas
coated with a sili cone resin containing a catal yst &manuf actured by 5
TORAY- DOW CORMmQEngsuch [that a laper hpgas s ohisknesspf- 01 1m) was fenmedradient such

t hat I t hick f 0. 7 fo t d d d
a el case’ ShelPago ”@«ﬁwﬁaﬁa&% P8 AL TR PRDSHEl oads TRR DRy
o i by et WARAD SydP SbieASi PR Slichll 352 boeg OBl 11 ¢

prepared by a parts by wei gh cr oseri nkin

[ manuf act ur edames&w%unﬁg-ﬁ%w%yﬁr@ by dddshg 3 hfartd asle WaBR: of CORONATE
L"] to 100 parts by weight of an

crosslinking agent [manufactured by NIPPON POLYURETHANE Co.,
Ltd.; the trade name: “CORONATE L”f to 100 parts by weight of an
acrylic adhesive [manufactured by TOYO INK SEIZO Co., Ltd.; the trade
name’ “ORIBINE 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
15  was formed after being dried. The formed film coated with the adhesive
was dried in an oven at 100°C for 2 minutes and an adhesive layer having

the release sheet was prepared.

- D) Method of the recording (printing)

The recording was conducted using a laser marker emitting laser
20 light [manufactured by SUNX Co., Ltd.; LP-F10] which used a YAG laser
(the wavelength: 1064 nm). The condifions were adjusted as follows: the
distance of irradiation: 180 mm; the speed of scanning: 3,000 mm/second;
the line width: 0.1 mm; the duty (the fraction of the actual output due to
the adjustment by the pulse frequency): 70%; and the spot diameter: 100
25  pm. ’I‘l;e amount of energy provided to the label for the recording was

adjusted by changing the output of laser. This value was converted into
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acrylic adhesive [manufactured by TOYO | NK SEI ZO Co., Ltd.; the trade

name: "ORI BINE BPS-1109"] in accordance with the process using a roll

knife coater in an anount such that a |layer having a thickness of 30 m 15
was fornmed after being dried. The formed filmcoated wth the adhesive was
dried in an oven at 100C for 2 mnutes and an adhesive | ayer having the
rel ease sheet was prepared. D) Method of the recording (printing) The

recordi ng was conducted using a |aser marker emtting |aser 20 |ight
[ manuf act ur ed thy auppatcef enpray. per pniy @reaindimuee diral ¥AGpradest of thee

wavel engt h: 1064 nm) .. The conditions re adjusted as follows: the

di stance of i_la%nétqfcﬁ’i’ter%@rﬁ’?ﬂ&e‘fﬁg tg‘gé@’@%&u‘é‘béﬁﬁi%:a@PmﬂWﬁﬂ%nd;
the line width: 0. t.he dut.y, he fragtion,of, the .act tqut due to
the ad] ust ment B SHEREIREE 140 RE M seoBbe YAt o 85R s Tebd Hast o6 o5
m The amount 4bd 85EhE%uRLAY bEERkersd UshE bl reb@gidde recording was

adj usted by changing the output of |aser. This value was converted into 27

t he anount 5of ERnévigthodeof thaietasirea (mJ/ mR2) and the product of the anount
of energy provided by the irradiation and the absorptivity of the near
infrared | aser used@hfmrashxe masotaidugted ubinghe lesef avekef enhigtibgleserwas

o asurs Tho chEEh i eREeCEAE SN (Rg Lo datT b Ritish shed i Vi lasr
ot et ey s Sh Ok i SEAEO VBl B Sl (e
21 e o ARl i B0y U0 Y s SO0 Esgacn s 1
10 the line width: 0.1 mm; the duty: 50%; and the spot diameter: 100 pm.
The amount of energy provided to the label for the erasure was adjuéted
by changing the output of laser. This values was converted into the
amount of energy per unit area (mJ/mm?. When ultraviolet UV) light
was used for the erasure, the value was converted also into the amount of
15 energy per unit area (mJ/mm?2). The product of the amount of energy
provided by the irradiation and the absorptivity of the near infrared laser
light or the ultraviolet light used for the erasure with the surface of the
label was used as the amount of energy used for the erasure.
F) Method for the measurement of the absorptivity of light with the
20  surface of the label
Using a meter for measuring the reflectivity of incident light
{manufactured by SHIMADZU SEISAKUSHO Co., Ltd.; “MPC-31007], the
reflectivity of the near infrared laser light and the ultraviolet light
iqcident on the surface of a rewritable thermal label was measured and

25  the value of (100-reflectivity) % was used as the absorptivity of light with

the surface.
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The amount of energy provided to the |abel for the erasure was adjusted
"by changing the output of laser. This values was converted into the
anount - of energy per unit area (mJ/m2). Wien ultraviolet UV) light was
used for the erasure, the value was converted also into the amobunt of 15
energy per unit area (mJ/m®). The product of the anmount of energy
provided by the irradiation and the absorptivity of the near infrared | aser

light or the traviol light used for the erasure with the surface of the
| abel was use:j&) Sﬁﬁéﬁ]éo‘g#élfﬁ yptIng; s@ded for the erasure. F) Method for

th ent of she absorptivity,of Iight with the 20 surf. f th

| abel Laing a motef PO CHERHD PR ApRabet bhth IRt aBraeoRrgi
fact ur ed MARAW S - thelblhordiaVPG: 31807 1, th

et ect ity SPheenagey PR SRS o fheghibondineind B bondoBE, wereyo

i nci dent on thkeakuitédds Abudl besriafitd endhey 1B dsabfl 2 1as OBaSEAGRS and 25
the value of (100-reflectivity) % was used as the absorptivity of |ight

Wth the 8urfheoedand @thMbe{odowors aitariadidvimg theadesul t A bar code was
printed in a manner, such that accurate distinction could be nmade. The
results of the recgﬁﬁl‘ﬂlﬁgfmr@w&@ were eval uated by visual

sbservati on and by {he lise of.g bel, c00e L580Er, 40\, sGeprdance i h the
e 2t o ooy TSSO AL e Sl AT
of the bar code reader.
10 3: Line charts could be distinguished almost well by the
visual observation and by the use of the bar code |
reader.
2: Distinguishing line charts by the visual observation
was difficult; the bar code reader frequently made
15 mistakes. |
1: Distinguishing line charts was possible neither by the
visual observation nor by the use of the bar code
reader.
Result of erasure
20 4: No residual images of line charts at all; distinguishing
residual images of line charts was possible neither by
the visual observation nor by the use of the bar code
~ reader.
3: Distinguishing residual images of line charts by the
25 visual observation or by the use of the bar code reader

was difficult.
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10 3: Line charts could be distinguished al nost well by the 15 vi sual
observation and by the use of the bar code reader. 2: D stinguishing |ine
charts by the visual observation was difficult; the bar code reader
frequently made m stakes. |: Distinguishing line charts was possible
neither by the visual observation nor by the use of the bar code reader
Result of erasure 20 4: No residual imges of line charts at al

di stingui shing residual i es_of line charts_was possibl e nelther by the
vi sual observation nor By e%@@a]dfnqg@@ oblipe chaets cpulddes disginguishe

Di stingui shing residual |na es ne charts uaI observation
or by the use of the bar co P’eea‘aép ETVA Loy g}EﬁFar?é%E}:eE eResi dual
i mges of line charts could Qﬁ}fglﬁy Qﬂbﬁﬁgfjakegy t he vi sual observati on;

e msta ;

t he bar code reader frequent Resi dual i nmages of i ne

charts could be clearlyr: di RédMiiSHeEebYS e NhfsabultREn¥aLyon and by the
use of the bar code reader.
5 distinguished by the visual observation and by the use

of the bar code reader.

Example 1 '
Fluid A prepared m A) Preparation of a coating fluid for the
10  heat-sensitive color development layer was applied to a foamed film of
polyethylene terephthalate having a thickness of 100 pm [manufactured
by TOYO BOSEKI Co., Ltd.; the trade name: “CRISPAR K2424”] used as
the substrate in accordance with the gravure pi'inting process in an
amount such that the formed coating layer had a thickness of 4 um after
15  being dried. The obtained coating layer was dried in an oven at 60°C for
5 minutes and a heat-sensitive color development layer was formed. To
the obtained heat-sensitive color development layer, Fluid B prepared in
B) Preparation of a coating fluid for the light absorption énd
photo-thermal conversion layer. which contained 1 part by weight of the
20 light absorption and photo-thermal coﬁversion agent for near infrared
light was applied in accordance with the flexo printing process in an
amount such that the formed coating layer had a thickness of 1.2 um after
being dried and the obtained coating layer was irradiated with ultraviolet
light. Thus, a light absorption and photo-thermal conversion layer was

25 prepared and a substrate for a rewritable thermal label was obtained.
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Exanple 1 Fluid A prepared in A) Preparation of a coating fluid for the 10
heat - sensi tive col or . devel opnent | ayer was applied to a foanmed fil m of
pol yet hyl ene terephthal ate having a thickness of 100 m [ manufactured by
TOYO BOSEKI Co., Ltd.; the trade nane: "CRI SPAR K2424"] used as the
substrate in accordance with the gravure printing process in an anount
such that the forned coating | ayer had a thickness of 4 mafter 15 being

s dried ip an oven at 60C for

dried. The obtai neﬂ%coa i'ng I%gr \/\g )

minutes and a heat:3&ndihetve Igver BRVBEosnekleasay shestaPrevaedd inTE) t he

bt ai ned heat I deval t. | Fluid B red.in B
oD e e R R SR g R PR R Sk e, SRR S B Tt
conversion | aggy %@E‘i’&khecgf‘ttﬁ NeBstrab@Thr BYrdGlitite theldifl ?ér%éa? 'e{%tﬂ j |8ht nas

absorption and photo-thernmal conversion agent tor near In

applied in acguyvdanThevbthinedelablig%ee kol RhACE SfatbAaPBhedt Y the SUCH
" that the formed coating |ayer had a thickness of 1.2 Pmafter being dried

and the olft ai resditabde ithgrihaly dabaelawas roladireided Thidr thlet ohtsinéd tmaterigbt .
Thus, a light absorption and phgoto-thermal conversion |ayer was 25
prepared and $heshbwes aslet nato golswhaviag) @ mAdihef 18Hemmpaby ot slitterd. 30

Th dhesi i,ng a,release sheet prepared.in C Preparati on of an
Riheaive | ay SEVEIE Uetalal GrRE, ettt A e 100 (mrl Rk eite of

t he bstrat : i : i . obt ai ned
| i nate. v hicparAL AGH! oAb Sl SHEank 236 o0 BhEL AR es OOV Eor e, 2P PLTC)
was obtai ned. Therhéd hehsohtaiibedofMagher irtlar $HRetedafsE! i].{%thtlﬁviﬂ?gl l$ having

a wdth of 100 mm by a slitter. Rewitable thernmal |abels having a size
of 100 nmd0loOwavelewgth of 1,064 nm with the surface of the rewritable thermal label
was measured in accordance with F) Method for the measurement of the
absorptivity of light with the surface of the label and was found to be 52%.
The test of the recording was conducted in accordance with D)
Method of the recording (printing). The amount of energy of laser light
15  provided to the label for the recording was adjusted at 10 mJ/mm2. Since
the absorptivity of the near infrared laser light was 52%, the amount of
energy used for the recording was 5.2 mJ/mm?2,
The test of the erasure was conducted in accordance with E)
Method of the erasure. The amount of energy of laser light provided to
20 the label for the erasure was adjusted at 15 mJ/mm2. The amount of
energy used for the erasure \;vas 7.8 mJ/mm2. The amount of energy of
laser light provided to the label for the erasure was 1.5 times as great as
that for the recording. The air heated at 100°C was blown for 2 seconds
to the face of the label 1 second after the irradiation with the laser light

25  for the erasure.
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prepared fromthe obtained rolls and used as the sanples for recording. The
absorptivity of the near infrared |aser |ight having a 10 wavel ength of
1,064 nmwith the surface of the rewitable thermal |abel was neasured in
accordance with F) Method for the neasurenent of the absorptivity of |ight
with the surface of the | abel and was found to be 52% - The test of the
recordi ng was conducted in accordance with D) Method of the recording
(printing). The amount of enerqgy of laser light 15 provided to the |abel
for the recordi ng Was zasplist efdtha eyaluagionnin agtoxdencehavittb$dr Meithod yoof t he
near infrared |aser.|light was 52%.the a t of epergy _used for the
recordi ng was eggélaﬁ]ﬂ‘lgnﬂﬁr tf'ﬁes?h%‘imtlﬁg;?%qﬁshlt‘ég & 3ty the sesylip of
accordance w aﬁpl %/Qttﬁqq of the erasure. The anount of energy of | aser

i ght provided to 20“the 1 abel for the erasure was adjusted at 15 mJ/ nmR.
The amount of energy used for the erasure was 7.8 md/ m2_ The anount of
energy of laser light provided to the |abel for the erasure was 1.5 tines
as great as that for the recording. The air heated at 100C was bl own for 2
seconds to the face of the | abel 1 second after the irradiation with the

| aser light 25 for the erasure. 31 The results of the evaluation in
accordance with G Method for evaluating the result are shown in Table |
together with the results of Exanples 2 to 11. 32 Table 1 - 1 Exanple 5
Recor di ng _
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anount of provided energy (a) absorptivity of light % (b) anount of
energy used for recording (axb) 10 result of recording Erasure anount of
provi ded energy (c) absorptivity of light % (d) 15 anount of energy used
for erasure (cxd) (cxd)/(axb) result of erasure 20 Bl owi ng with heated
air time of starting blow ng heated air after start of irradiation of
light for erasure (second) result of erasure 25 123456 1010155510
525252717171 5.25.27.83.553. 557. 1 444334e151520101015 525252717171
7.87.810. 47. 1#-316-65

Example 1 2 3 4 5 6
5  Recording
amount of provided energy (a) 10 10 15 5 5 10
absorptivity of light % (b) 52 52 52 71 71 71
amount of energy used for 5.2 5.2 78 3556 8585 71
recording (axb)
10 result of recording 4 4 4 3 3 4
Erasure
amount of provided energy (c) 15 15 20 10 10 5
absorptivity of light % (d) 52 52 b2 71 71 71
15 amount of energy used for 7.8 78 104 71 7.1  10.65
erasure (cxd)
(exd)/(axb) 15 15 133 20 20 15
result of erasure - 3 - - 3

20  Blowing with heated air

time of starting blowing heated 1 - 3 1 - 3
air after start of irradiation of
light for erasure (second)

result of erasure 4 - 4 4 - 4

25

Note: The unit of amount of energy: mJ/mm?2
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1.51.51.332.02.01.5 -3--3- 1-313 4-444 Note: The unit of anmount of energy:
m)/m2 33 Table 1 - 2 Exanple 5 Recording amunt of provided energy (a)

absorptivity of light %(b) anount of energy used for recording (axb) 10
result of recording Erasure anount of provided energy (c) absorpt_lwty of
light % (d) 15 anount of energy used for . erasure (cxd) (cxd)/(axb) result
of erasure 20 Blowwing with heated air tinme of starting blowi ng heated air

after start of irradiation of [|ight fbledr gsur e (second) result of erasure
Example 7 8 9 10 i1
5  Recording
amount of provided energy () 15 5 10 5 15
absorptivity of light % (b) 71 80 80 80 80
‘amount of energy used for 10.65 4.0 8.0 4.0 12.0
recording (axb) ,
10 result of recording 4 3 4 3 4
Erasure
amount of provided energy (¢) 20 10 15 UV10 UVis
absorptivity of light % (d) 71 80 30 Uveo uvao
15 amount of energy used for 14.2 8.0 12.0 9.0 13.5
erasure (cxd) _
{exd)/(axb) 1.33 2.0 1.5 2.25 113
result of erasure - . - 4 4

20  Blowing with heated air

time of starting blowing heated 3 1 1
air after start of irradiation of
light for erasure (second)

result of erasure 4 4 4
25 :
Note: The unit of amount of energy: mJ/mm?
Example 2
30 The same procedures as those conducted in Example 1 were

conducted except that the blowing with the air heat at 100°C was not

conducted during the erasure.

Example 3
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25 7891011 15510515 7180808080 10. 654.08.04.012.0 43434 201015wV 10LTV 15
718080UV 90UV 90 14.28.012.09.013.5 1.332.01.52.251.13 ---44 311 444 Note:
The unit of anmount of energy: mJ/m®2 Exanple 2 30 The sanme procedures as

t hose conducted in Exanple 1 were conducted except that the blowing with
the air heat at 100C was not conducted during the erasure. Exanple 3 34~
The sane procedures as those conducted in Exarr:pl el V\ﬁ!’e conguﬂ]ed except
t hat the energies ovided to the | abel for the recording an e erasure
and the condi ?i on o€ PTANE RFOREIYrep has dibose cgpdycied imoBxample kchwerged. 5

-rrggo‘?gioﬁgt mggcoégfq%g%’degicﬁ)gigéﬁ%r reosvﬂrg%%ehqco ttﬁg lcl;zl:?eqef]w i:l?er récr(]):?ding
and the erasure and the condition of blowing with the air heated at 100°C
were changed. |

5 The amount of energy of laser light provided to the label for the
recdrdjng was adjusted at 15 mJ/mm?2.

Since the absorptivity of the near iﬁfrared laser light was 52%, the
amount of energy used for the recording was 7.8 mJ/mm2. The amount of
energy of laser light provided to the label for the erasure was adjusted at

10 20 mJ/mm? The amount of energy used for the erasure was 10.4
md/mm?Z,  The amount of energy of laser light provided to the label for
the erasure was 1.33 times as great as that for the recording. The air
heated at 100°C was blown for 2 seconds to the face of the label 3 seconds
after the irradiation with the laser Light for the erasure.

15
Example 4

The same procedures as those conducted in Example 1 were
conducted except that the light absorption and photo-thermal conversion
layer was prepared using 3 parts by weight of the light absorption and

20  photo-thermal conversion agent déscribed in B) and the energies used for

. the recording and the erasure were changed.

The absorptivity of the near infrared laser light having a
wavelength of 1,064 nm with the surface of the rewritable thermal label
was 71%. The amount of energy of laser light provided to the label for

25  the recording was adjusted at 5 mJ/mm2. Since the absorptivity of the

near infrared laser light was 71%, the amount of energy used for the
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Since the absorptivity of the near infrared |aser |ight was 52% the

anount of energy used for .the recording was 7.8 mJl 2. The anount of
energy of laser light provided to the | abel for the erasure was adjusted at
10 20 mJ/ m®. The amount of energy used for the erasure was 10.4 nmJl m®.
The amount of energy of l|laser light provided to the |abel for the erasure
was 1.33 tinmes as great as that for the recording. The air heated at 100C

was bl own for_2 seconds t he face,of .t he | abel 3 seconds _ after the
irradi ation V\fetcﬂr‘ﬁﬁg ngeg-ﬁt% &H‘f’mf%% t TbecpaOYng of suesey of clagerrdightane

provedut es aspkheal 600 IL6E foR EXRLE: WETfy L£ARRNE" O SRGERL AT The

| i ght absorptTon and photo-thermal conversion ayer "Wds ing 3

parts by wei gdergl dffN@sdrilgitt RANPHHOBrafke AhsPNILATANGE oL & QRY rnt%ihon
e

agent described in B) and the energies used for the recording an
erasure were dohenegey of Xeer dight ppovided yo die 1dbel fimathei grhswrecklad 89efimles ght
having a wavelength of 1,064 nmw th the surface of the rewitable thernal

| abel  was® 718% £remé agibahfordhe apeqrdingf Thesair hentsid atpta§7Cowas blowaer | abel
for 25 the regordi wa j us t | . Since the_ abhsorptivity of
the near inf E?Wr}]l%até’e@e?gajﬁﬁtoﬁgg%liéﬁ;l F‘FFQnHﬁrPffEﬁ’Ftt rgEagon ygdly ther t he

35 recording gggl e anmount of energy of laser light provided
to the | abel ]ﬁg%ﬁﬁ?%ﬁéuresv?/gg 10 mll m2. The anount of energy of |aser

light used for the erasure was 7.1 mJl m®2_ The anount of energy of |aser
light provided to the |abel for the erasure was 2.0 tinmes 5 as great as
that for the Eemmplifg. The air heated at 100C was bl own for

10 The same procedures as those conducted in Example 4 were
conducted except that the blowing with the air heat at 100°C was not

conducted.

Example 6

15 The same procedures as those conducted in Example 4 were
conducted except that the energies used for the recording and the erasure
and the condition of blowing with the air heated at 100°C were changed.
The amount of energy of laser light provided to the label for the recording
was adjusted at 10 mJ/mm?2.  Since the absorptivity of the near infrared

20  laser light was 71%, the amount of energy used for the recording was 7.1
md/mm2. The amount of energy of laser light provided to the label for
the erasure was adjusted at 15 mJ/mm?2. The amount of energy used for
the erasure was 10.65 mJ/mm2 The amount of energy of laser light
provided to the label for the erasure was 1.5 times as great as that for the

25 recording. The air heated at 100°C was blown for 2 seconds to the face of
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2 seconds to the face of the label 1 second after the irradiation wth the
| aser light for the erasure. Exanple 5 10 The sane procedures as those
conducted in Exanple 4 were conducted except that the blowwng with the air
heat at 100C was not conducted. Exanple 6 15 The same procedures as those
conducted in-Exanple 4 were conducted except that the energies used for
the recording and the erasure and the condition of blowing with the air
heated at 100C were changed. The anount of energy of laser |ight provided
to the | abel tlke lehel Besesodilspftavathadiudiaibmiwitld) thl hsdr IGhchrt e
absorptivity of the near infrared 20 laser |ight was 71% the anount of
energy used f&F2HHE recording was 7.1 mJl mR. The anount of energy of

| aser light provided to the | abel for the erasure was adjusted at 15

mJl mR2. The anobunt of energy used for the erasure was 10.65 mJl m®2_ The
amount . of enefgynffic baser light provided to the |abel for the erasure was
1.5 tines as great as that for the 25 recording. The air heated at 100C was

bl own for 2 secondFhéOsdrie Heedles3hs t{hst aRldudtcesRNBRaRbiE 4 there
irradiation with the laser light for the erasure. Exanple 7' 5 . The sane

procedur es ascarthted exwpt that the deagipsaiséd fer the soorling endaheaphsidat t he
ener gi es used fgrtgt he recordjng and the erasure and the condition of

bl owi ng wit h BR@ tAf copditiongolhlovomowiky the plarhpaded arHO0otare cbhngedr gy of
laser |ight PrRY iagneo%l}toofterﬁ%rglyagfellasérofigﬁthgrorwe(fe%.rtc(j)i the label for the recording
was adjusted at 15 mJ/mm2. Since the absorptivity of the near infrared
10 laser light was 71%, the amount of energy used for the recording was
10.65 mJ/mm?2. The amount of energy of laser ]i'ght provided to the lébel
for the erasure was adjusted at 20 mJ/mm2. The amount of energy used
for the erasure was 14.2 mJ/mm? The amount of energy of laser light
provided to the label for the erasure was 1.33 times as great as that for
15 the recording. The air heated at 100°C was blown for 2 seconds to the
face of the label 3 seconds after the irradiation with the laser light for the

erasure.

Example 8
20 The same procedures as those conducted in Example 1 were
conducted except that the light absorption and photo-thermal conversion
layer was prepared using 5 parts by weight of the light absorption and
photo-thermal conversion agent described in B) and the energies used for
the recording and the erasure were changed. The absorptivity of the
25 near infrared laser light having a wavelength of 1,064 nm with the

surface of the rewritable thermal label was 80%. The amount of energy
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was adjusted at 15 mJ/mR. Since the absorptivity of the near infrared 10

| aser light was 71% the anount of energy used for the recording was 10.65
mJ/ mMmR2. The anount of energy of laser light provided to the label for the
erasure was adjusted at 20 mJ/ m®. The anount of energy used for the
erasure was 14.2 mJ/ m®2. The anount of energy of laser light provided to
the |l abel for the erasure was 1.33 tines as great as that for 15 the

recordi ng. Th ir ted at 100C was bl.own for 2 seconds to the face of
the | abel i@ﬁ?é’qégahtewq‘%@d to dbe dab@rf%thn xegerding avas pdiwstddat the

%?Z“rionduct RE p SRR AR DGR GbLes PeroRiEmaT ”d“céu?aﬁ' Ao
conver si on g.y@ P LERARE 368 %0P bﬂ@rﬁe%ofasﬁgg QL“ i Age2, 9

absorption an er mal™conversi on agen crlbe an he

ener gi es USEdaﬁﬁhntbﬁ%néﬁg%Dbﬂld%@r aRHt PROViBERTH K Ee TEeE f&ba&g@fiasuw% s
absorptivity of the 25 near infrared [aser |ight having a wavel engtah of

1,064 nm wht hadjmtet?sut 18 cel/ofm.heTheamotablof et ngyneded  fab ehe w20 YeasThe
anount of ener 37 of, Iaser | i ght prOV|ded to the label for the recording
was adj ust ed % i he gmppumntiof engrgyoefdaseri lightarovided ve ghe labfel fored

I l'igh 80‘V h f f h d 4.0

i, The DB 5?tvg%e%@%aﬁeﬁ"ag%‘fgéﬁgéﬁﬁﬁéf’éeﬁ"%%%r?re& 8. | A1 SFor 1 he
5 B B df h

crasure was  BopcuntogC ot BT 7 sqeBagIB ARt F%Jge?‘*ﬁﬂq%wsf Sl 1o

the |abel foraftehthesirastiaBonaati tik lisBPEgRSfogBabraarb hat for the
recording. The air heated at 100C was blown for 2 seconds to the face of

t he | abel 100 second

Example 9
The same procedures as those conducted in Example 8 were
~ conducted except that the energies used f;)r the recording and the erasure
were changed. The amount of energy of laser light provided to the label
15 for the recording was adjusted at 10 mJ/mm2.  Since the absorptivity of
the near infrared laser light was 80%, the émount of energy used for the
recording was 8.0 mJ/mm2. The amount of energy of laser light provided
to the label for the erasure was adjusted at 15 mJd/mm2. The amount of
energy used for the erasure was 12.0 mJ/mm?2.  The amount of energy of
20 laser light provided to the label for the erasure was 1.5 times as great as
that for the recording. The air heated at 100°C was blown for 2 seconds
to the face of the label 1 second after the irradiation with the laser light

for the erasure.

25 Example 10
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after the irradiation with the laser light for the erasure. 10 Exanple 9
The sanme procedures as those conducted in Exanple 8 were conducted except
that the energies used for the recording and the erasure were changed. The
anount of energy of laser light provided to the |abel 15 for the recording
was adjusted at 10 nj/mR. Since the absorptivity of the near infrared

| aser |ight was 80% the anount of energy used for the recording was 8.0

erasure was ad; ust S4Catub THCRE TR URRh-PgeEh dpofxadate rbrvere
erasure was 13@&@&&@@%}%%%‘@% ngh@fabg&?tﬂ% Qa égo{ota‘ﬁge?% %Q%“é;ﬂ’s%\ﬂ ded to

the | abel for the erasurée was t1 nmes as great
recordi ng. Thiayarrwhepr@shretl WL 5\psrt IlWRelcdit of thRCISabdoRptibe é[n@ﬁe of
the label | second after the irradiation with the |aser Iiggr?l?p for the
erasure. 25 Erbojotherdalgomimrsvanagept descilreakingB), tthe smeegingdusé® fori theExanpl e
1 were conducted_except that the |ight absorption and photo-thernal

conversion® | BeFdiRgs apdether esasigengese shengedy ultsayiplet olighhdthe ghain
absorption an hot -t hermal _conversi e descri bed. i , the
energ!oes usedgtf%ﬁoq having 8, wR eréﬁ’?ﬁ #%@ﬁ%'[g)ts‘ﬁr%“ﬁ%‘a ast %E@’Qﬂ}mﬁr?@avi ol et
light (the ngj n [ th..o used as the
i oht used forte cfanBeNahla BRY HiGwhe' BBl AL fPhe il AMolRE S At 000

was not  condegide@tedlheThdsWspirtih of thRens@infrafddalady | RS nhi it shavi ng
a wavelength of 1,064 nmw th the surface of the rewitable thermatf:l | abel
wavelength of 1,064 nm with the surface of the rewritable thermal label

10 was 80%. The absorptivity of the above ultraviolet light with the surface
of the rewritable thermal label was 90%. The amount of energy of laser
light provided to the label for the recording was adjusted at 5 mdJ/mm?2.
Since the absorptivity of the near infrared laser light was 80%, the
amount of energy used for the recording was 4.0 mJ/mm2. The amount of

15 energy of ultraviolet light obtained by using an ultraviolet fusion H bulb
and provided to the label for the erasure was adjusted at 10 mJd/mm2.
Since the absorptivity of the ultraviolet light was 90%, the amount of
energy used for the erasure was 9.0 mJ/mm2  The amount of energy of
laser light provided to the label for the erasure was 2.25 times as great as

20  that for the recording.

Example 11
The same procedures as those conducted in Example 10 were
conducted except that the energies used for the recording and the erasure
25 were changed. The amount of energy of laser light provided to the label
for the recording was adjusted at 15 mJ/mm2. Since the absorptivity of
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10 was 80% The absorptivity of the above ultraviolet light with the
surface of the rewitable thermal | abel was 90% The anobunt of energy of
| aser light provided to the |abel for the. recording was adjusted at:-5
mIl mM2_  Since the absorptivity of the near infrared | aser |ight was 80%
the anount of energy used for the recording was 4.0 mJI m2. The anount of
15 energy of ultraviolet |light obtained by using an ultraviolet fusion H

bul b d | ded t he .l.abel..f th dj ust ed 10, mJl m2.
Si'nce the AboHipErYA BYTOPAIARHEPCYROROE (RGPS GORETEh oGk iribeof

df D I
[ ant. pr ovi dedooheRe fang fapmis Sk Ee ARSI tncli SERIGKuler ™20

that for the Lgkpéitanged IE9<assmgethlehﬂmei(ﬂ@m%wﬂ@ﬁﬂpﬂ%m%nm%ei&ewuct ed
in Exanpl e 10 were conducted except that the energies used for the

recor di ng andtiehtalel donrthe &asuer avashadjpyeded hhel samlinmbf thenangyinofofl aser
| ight provided to the_|abel for the recording s adjusted at 15 mJl mme.
Si nce t he Absererey wsed for thgpexasuredms 158 mul/aunt. asEre pmghnt phen@gyyoft he

of oner gy of LY HeRopEDided GuBebal WETR TeRg e LD P AR R B gt

fusion H bul b Vi .Q” the label for the erasure was adjusted at 15
mJl m2, the atrf%gg?lp%%%(égnergy used for the erasure was 13.5 ml/ m2. The

anount of energy of |laser light provided to the |abel for the erasure was
1.13 tines as great as that for the recording. Conparative Exanple 1 10
The same proc@ompasatas: Ekamplecbnduct ed in Exanple 1 were

10 The same procedures as those conducted in Example 1 were
conducted except that the light absorption and photo-thermal conversion
layer was prepared using 0.8 parts by weight of the light absorption and
photo-thermal conversion agent described in B), the energies used for the
recording and the erasure were changed, and the condition of blowing

15  with the air heated at 100°C was changed. The absorptivity of the near
infrared laser Iight having a wavelength of 1,064 nm with the surface of
the rewritable thermal label was 45%. The amount of energy of laser
light provided to the label for the recording was adjusted at 5 mJ/mm2.
Since the absorptivity of the near infrared laser light was 45%, the

20 amount of energy used for the recording was 2.25 mJd/mm2. The amount
of energy of laser light provided to the label for the erasure was adjusted
at 5 mJ/mm2 The amount of energy used for the erasure was 2.25
mJ/mm2  The amount of energy of laser light provided to the label for
the erasure was 1.0 times as great as that for the recording. The air

25 heated at 100°C was blown for 2 seconds to the face of the label 5 seconds

after the irradiation with the laser light for the erasure.
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conducted except that the |ight absorption and photo-thermal conversion

| ayer was prepared using 0.8 parts by weight of the |Iight absorption and
phot o-t hermal conversi on agent described in B), the energies used for the
recording and the erasure were changed, and the condition of blow ng 15
with the air heated at 100C was changed. The absorptivity of the near
infrared | aser |light having a wavel ength of 1,064 nmw th the surface of
the rewitable thermal |abel was 45% The anount of energy of |aser |[|ight
provi ded to the | abae mesults pf theceyalnationds aefordansg withs GMettmd @i nce
the absorptivity of. the near.infrared l.aser .light s 45% the 20 anpunt of
energy used staﬁ‘Pﬁ Fe@&’éﬂsﬁb} %?ssalio.vf% ]ﬂﬂsfngg]%@ mﬁq ther r‘@"l‘gﬁsg‘iﬁ of

| aser light p j . or the erasure was adjusted at 5

mJ/ m®. The aggﬁﬁgﬁg?%gﬁ%?g§ﬂ%§%g)%br the erasure was 2.25 ml/mR. The
anount of energy of laser light provided to the |label for the erasure was
1.0 tinmes as great as that for the recording. The air 25 heated at 100C was
bl own for 2 seconds to the face of the |label 5 seconds after the
irradiation with the laser light for the erasure. 40 The results of the
eval uation in accordance with G Method for evaluating the result are
shown in Table 2 together with the results of Conparative Exanples 2 to 8.

41 Conparative Exanple 5 Recording anmount of provided energy (e)
absorptivity of light % (f) anmount of energy used
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for recording (exf) 10 result of recording Erasure anount of provided
energy (g) absorptivity of light % (h) 15 anount of energy used for
erasure (gxh) (gxh)/(exf) result of erasure 20 Blowing with heated air
time of starting blowi ng heated air after start of irradiation of |ight
for erasure (second) 25 result of erasure Table 2 123 4 56 78 5515 2 52
205 45.4533 . 52 5271 8080 2.252.254.95 1.04 2.601.42 16.04.0 221 2 22 12
5510 5 530 30W 3 454533 52 5271 80W 90 Tab32, 253. 30 2. 60 2.6021.3 242.70

1.01.00.67 2.512015.01.50.68 -1- - -. -2
Comparative Example 1 2 3 4 5 6 7 8
5  Recording
amount of provided energy () 5 5 15 2 5 2 20 5
absorptivity of light % (f) 45 45 83 .52 52 71 80 80
amount of energy used 225 225 495 104 260 142 160 40
for recording (exf)
10 result of recording 2 2 1 2 2 2 1 2
Eragure .
amount of provided energy (g) 5 5 10 5 5 30 30 UVS3
absorptivity of light % (h) 45 45 33 52 52 71 80 UVHD
15 amount of energy used 2256 225 330 260 260 213 24 270
for erasure (gxh) _
(gxh)/(ext) 10 1.0 067 25 1.0 150 15 068
result of erasure - 1 - . - - - 2

"~ 20  Blowing with heated air

time of starting blowing 5 - 5 5 5 3 3
heated air after start of
irradiation of light for
erasure {second)
25 result of erasure 2 - 2 2 2 1 1

Note: The unit of amount of energy: md/mm2

30 . Comparative Example 2
The same procedures as those conducted in Comparative Example 1
were conducted except that the blowing with the air heat at 100°C was not

conducted during the erasure.
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5-5 553 3 2-22 21 1 Note- The unit of anount of energy: mJ/m2 30 .
Conparative Exanple 2 The sane procedures as those conducted in Conparative
Exanple 1 were conducted except that the blowing with the air heat at 100C
was not conducted during the erasure. 42 Conparative Exanple 3 The sane
procedures as those conducted in Exanple 1 were conducted except that the

| i ght absorption and photo-thermal conversion |ayer was prepared using 0.3

parts by wei g of tg{ ht sorption and 5 photo-thernmal conversion
agent descri b Veﬁ’fgméﬂ%ggl es used for the recordi ng and the erasure

h d, d b h t 100C
ehangedThe' abeor DHE CABE! bioBRafles2h Mo Molielddif) BAEBISH ppes™0C
wavel engt h of cdndififed@xkMpt Rhhhens ngl@%%s&fptmhh&({ %ﬁo ﬁxgﬁ'ﬁlai Qﬁﬁ@%}g Ohabel

was 33% The anmount of energy of |aser l'ight p owd to t for

t he recordi nglayes veaj pustpadediisik mrﬁ/p’arEs by Srdigkt bhehahglor Fhdorptivn Qxfndt he
near infrared |aser light was 33% the anount of energy used for the

recordi ng %vaspho@athwnmﬁhﬁonvmemamnt desdriledeingl), dhe leasegies ugéd forihei ded to
the | abel for the erasure was adjusted at é{)aﬁ%ﬁ]nﬁﬂ The armunt of energy
used for the EAEliRg gad U3e Ryagte yensshang e sengiinngof blowiager
| i ght provide 0,4t he. | L and sure reat as
that for the %é%o%ﬁ air l?e'?ihéd 2l 100 6' d‘&1 %ngfggg%%fgﬁ?rgwtﬁoﬁs@%s%ﬁnds to
the face of tﬁﬂréx@ﬁ%sé‘r EQ?tOHQﬁngaef %Rfeieagm of 3l hANwith! fhel REfiRSRT |1 9ht

for the erasure.
the rewritable thermal label was 33%. The amount of energy of laser

=5

10  light provided to the label for the recording was adjusted at 15 mJ/mm?2.
Since the absorptivity of the near infrared laser light was 33%, the
amount of energy used for the recording was 4.95 mJ/mm2. The amount
of energy of laser light provided to the label for the erasure was adjusted
at 10 mJ/mm2. The amount of energy used for the erasure was 3.30

15 mJ/mm2 The amount of energy of laser light provided to the label for
the erasure was 0.67 times as great as that for the recording. The air
heated at 100°C was blown for 2 seconds to the face of the label 5 seconds

after the irradiation with the laser light for the erasure.

20 Comparative Example 4
The same procedures as those conducted in Example 1 were
conducted except that the energies used for the recording and the erasure
and the condition of blowing with the air heated at 100°C were changed.
The absorptivity of the laser light having the wavelength of 1,064 nm with
25  the surface of the rewritable thermal label was 52%. The amount of

energy of laser light provided to the label for the recording was adjusted
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20 Conparative Exanple 4 The sane procedures as those conducted in Exanple
| were conducted except that the energies used for the recording and the
erasure and the condition of blowing with the air heated at 100C were
changed. The absorptivity of the |aser |ight having the wavel ength of
1,064 nmwith 25 the surface of the rewitable thermal |abel was 52% The
anmount of energy of laser light provided to the |abel for the recording

Mser |1ght ik 2 BIGn . SifsLAYe APoBTENG) oLt eas infipsed Sewr dish was 1. 04
mJ/ mMmR2. Th I | ,ght ided to t I | f th
crasure was  Saruabs SdfE R ey 3R tor M e PER e NG Pt ol e
erasure was 5 aé Rt eiiRey Ii“f‘as%ﬂ‘éﬁ%tﬂ& p%viae&&gxhgflaﬂeqftﬁg ,E:]!u% g?e{stuﬁé Qudsded to

the label for the erasurée was 2. i mes as great as

-recordi ng. Thadjisted he&t@d/min2] 00hevvatold iOMNefdEy 21588 TN Gse bfhshie Wace of
the I abel 5 seconds after the irradiation wwth the laser light for the

erasure. 19 C8ffamadiue. EThepimodniTifcersagy of dasre dightprasideasethedabelct ed in
Exanple 1 vverg %(énduct ed exceft, that the energies used for the recording
and the erasut® hefFaswee Wandid tigiesss sreghiagghat for theereaonding atBhe atr NOT

1064 nm w t hoeei BB Bl o PR bt iaenal tabbel naecsu, the
amount of _enghgy ued idAigtiohvAM R PEARGNE Al cbalsL for the recording

was adjusted at 5 mJ/mm®. Since the rptivity ot the near infrared
| aser |ight was 52% the anpunt of energy used for the recording was 2.60
mJ/ mMmR2. The anount of energy of |aser light provided to the | abel for the
erasure wig Comparative Example 5 '
The same procedures as those conducted in Example 1 ﬁrere
conducted except that the energies used for the recording and the erasure
and the condition of blowing with the air heated at 100°C were changed.
The absorptivity of the laser light having the wavelength of 1,064 nm with
15  the surface of the rewritable thermal label was 52%. The amount of
energy of laser light provided to the label for the recording was adjusted
at 5 mJ/mm?2. Since the absorptivity of the near infrared laser light was
52%, the amount of energy used for the recording was 2.60 mJ/mm2, The
amount of energy of laser light provided to the label for the erasure was
20 adjusted at 5 mJ/mmZ2. The amount of energy used for the erasure was
2.60 mJ/mm?2. The amount of energy of laser ]ighf provided to the label
for the erasure was 1.0 times as great as that for the recording. The air
heated at 100°C was blown for 2 seconds to the face of the label 5 seconds
after the irradiation with the laser light for the erasure.
25

Comparative Example 6
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20 adjusted at 5 m}J/ mR. The anount of energy used for the erasure was
2.60 mi/mR. The amount of energy of |aser |ight provided to the |abel for
the erasure was 1.0 tinmes as great as that for the recording. The air
heated at 100C was bl own for 2 seconds to the face of the |abel 5 seconds
after the irradiation with the laser light for the erasure. 25 Conparative
Exanpl e 6 44 The sane procedures as those conducted in Exanple 1 were

conducted except that the |ight,absorption and photo-thegrmal  conversion

| ayer was prepar ed’P%‘ i TS %@F?%urﬁ? i thiese o‘fontdﬁ@tqdi @Htﬁéﬁ@ﬂ‘pﬁ JFeTEnd
phot o- t her mal . GRNESE b2 CE b L0 B) neragies used for the 5
recording and the er agu%g%\%gr%t%ﬁg%é{é%,ﬁg%@gm?h%n%gﬁ%‘?ﬁ-ﬁggmgf BHORFNG  with
the air heat ethyat wRDEraRTe€anged. pAie baDFerRE iofithy 18t N8 Pﬁ?& Lpfrared
| aser |ight having a wavel engt %ﬁ%f p1, OGAlfﬁnm v%nﬂt h the lg%rfacg 0 ntaﬁg

rew itabl e thphotettherbel comsriidioagtne daswibed inf Be ke @yienfied asat forl thght
provided to the I(ggel for the recording was adjusted at 2 mJ/m2. 10 Since
t he absorpti viacgrdingr sl theerppiiearere ichapged,japt thesondizhont b blemmpgnt of

Taser 1 ight phith Beciraeated Asfioq sis dangrds oS absat siddbomenso
e 11 RSSO B IRYPLER Pl s VBT,
152 15,0 et Aok 8 ey 67 ol F ol e, 100C
i rradiation vight phwidaktr the dgitel ffar thé eem@irdisigr @as Hdfussed haenImniZie | abel
was dest rlooy edSitl?c/:e ! {hreag{)sgripgigit\jlz\j ;[)fh t}gQ eneea);cfnsgailr\éﬁ ?ar;gllcj nﬁgh?:f W;rs] e’? 1%, the
amount of energy used for the recording was 1.42 mJ/mm2. The amoﬁnt
of energy of laser light provided to the label for the erasure was adjusted
at 30 md/mm2. The amount of energy used for 1;he erasure was 21.3
mJ/mm2 The amount of energy of laser hight provided to the label for
15 the erasure was 15.0 times as great as that for the recording. The air
heated at 100°C was blown for 2 seconds to the face of the label 3 seconds
after the irradiation with the laser light for the erasure. The surface of
the label was destroyed by irradiation with the excessive amount of the
laser light during the erasure.
20 |
Comparative Example 7
The same procedures as those conducted in Example 1 were
conducted except that the light absorption and photo-thermal conversion
layer was prepared using 5 parts by weight of the light absorption and

25 photo-thermal conversion agent described in B), and the amounts of

energies used for the recording and the erasure and the condition of
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| aser light during the erasure. 20 Conparative Exanple 7 The sane
procedures as those conducted in Exanple 1 were conducted except that the

| i ght absorption and photo-thermal conversion |ayer was -prepared using 5
parts by weight of the light absorption and 25 photo-thermal conversion
agent described in B), and the anobunts of energies used for the recording
and the erasure and the condition of 45 blowng with the air heated at 100C

were changed. . The absorptivity of - the near infrared |aser i ght having a
wavel engt h of PIOVGRE vélﬂ?uf ﬁ@at%iu?tf L Goperaehangrd; ¢ Tbecabspartivty ofabel

was 80% The lL.aser light provided to the | abel for the
recordi ng vvasﬁg%)}ﬁ%éf g%ﬁg%gélsgrqmjﬁht VI ﬁcgaYﬁgn%’sfi’?E}tﬁ%\‘}i my ‘Eﬂt%t near

i nfrared | asegutfhedbf WRs r&9Mablt MR ARRURbL S HIY Lkt bRgaLegor di ng
was 16 mlJ/ mR. The anpunt ofa eneray ofBI gser I%?)gﬁt %Ereg% g‘ét%g%{lﬁregyl abel
for the erasuoklases lighdjustatddato &k Mbenfig: th'&@c@f@ﬁ?twﬁ)é aBfiREEY ati2pd for
the erasure was_ 24 ml/ m2. The anount of energy of laser |ight provided to
the | abel §ormifmpe &ineuthe sheorntigity ofite neamgnéatreddaseh dight orastgdoss,

recording. Theg air heatgd at 100C \é\fs |l own for 2 seconds to the face of
the | abel 3 sHOAIOUL; ploeprRy Used dog: §henregordinghwap ake mdimme. f Fhet he

. Th . dest d ' iati ith th
oxcess: ve  amoiiougf o Bherdy G LARPLAP BETed 1 ERE Bbel GRS irastrR wamasur .
15 Conpar at i Vedja¥ePhe36 mNnSAMerHY 2a8HHE 65 eRSel RS FGPRANGLSH d RaExanp! e

10 were '
24 mJ/mm2, The amount of energy of laser light provided to the label for

10 the erasure was 1.5 times as great as that for the recording. The air
heated at 100°C was blown for 2 seconds to the face of the label 3 secdnds
after the irradiation with the laser light for the erasure. The surface of
the label was destroyed by irradiation with the excessive amount of the
laser light during the recording and the erasure.

i5
Comparative Example 8

The same procedures as those conducted in Example 10 were
conducted except that the light absorption and photo-thermal conversion
layer was prepared using 5 parts by weight of the light absorption and

20 photo-thermal conversion agent described in B), the energies used for the
recording and the erasure were changed, ultraviolet light (the main
component having a wavelength of 250 nm) was used for the erasure, and

| the blowing with the air heated at 100°C was not conducted. The
~ absorptivity of the near infrared laser light having a wavelength of 1,064
25 nm with the surface of the rewritable thermal label was 80%. The

amount of energy of laser light provided to the label for the recording was
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conducted except that the |ight absorption and photo-thermal conversion

| ayer was prepared using 5 parts by weight of the Iight absorption and 20
phot o-t hermal conversi on agent described in B), the energies used for the
recording and the erasure were changed, ultraviolet light (the main
conponent having a wavel ength of 250 nn) was used for the erasure, and the
blowing with the air heated at 100C was not conducted. The absorptivity of

the near infraped, |l aser |ight shayin vel ength of 1,064.25 urn with the
surface of thgdjr‘_’ég\tﬁ‘f?gél%J&W@rzrm W%b@@%&%‘géy ?ﬁéhe Bﬁ%H&q}Pd A%Tgy of
| aser |ight 0| ol I 0 ecordi S 46,adj usted at 5
ot 2. 5 nenhEi A6k 8806 Ve RSt Ut Sltel A KRG Rect oy KRNTE0 5004
the amount of nEIM@R WIRAahBant BEeh e @MW TetAitht ﬁ%\rﬁ:’[@é to e 1gpRunt  of

energy of ultraviolet light provided to the | abel “for the erasure was

adj usted at 3fardhergas@ienees athetabad8phiimy. ofiriceahb abkbAamie 6t thlei ght
with the surface of the |abel was 90% the anmount of energy of ultraviolet
| i ght used f orltradolet dightewiidistle porfage whthe label wmas 9% otheneragymtodf | aser

light provided to the .| abel for.the erasure was 0.68 tines as_great as
that for the Y& oqr}n‘blprai’bo@t?%&hl for phereraage rers 2d0omdimmandber asur e

of i nmages usi ! . anon~cont agt type whi ch
conprises a h%gto ﬁg}é\%}; IE??J\;S/ %ft)]lggéﬁgé%leégcﬁé%%{em tl{']eaiﬁbrei)g%rnﬁﬁ Gé’iyaﬁﬁredlwl‘g‘éuco dye
and a | ong cheis tahkyhs bAseds that fir tIEVELARIMY agent and a |ight absorption
and photo-thermal conversion |ayer which are lam nated on one face of a

substrate

10
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successively, the heat-sensitive col or devel opnent | ayer being placed next
to the substrate, and an adhesive | ayer |am nated on an other face of the
10 substrate, wherein an absorptivity of laser light used for the recording
~wWith a surface of the | abel is 50% or greater, the laser light irradiating
the surface of the label for the recording has a wavel ength in a range of
700 to 1,500 nm and an anount of energy of irradiation in a range of 5.0
to 15.0 mJ/ mR, a product of the anou iﬁghﬁenergy of irradiation of the

| aser light 15 and the absorptivity of aser light during the recording
isin arange of 3.0 to 14.0 mJ/mR, and a product of an anmount of energy
of irradiation of the laser |light and an absorptivity of the |aser |ight

with the surfdce Af refigod lfobelectidindtadd@r8sBSULE iinhgds ludifle SreQrriaBRS as
great as the product of the anmount of energy of irradiatioh of the |aser

|i ght and t he thiyguzlpiabel ¢fja pon-c@dtdchéypeawhich doghyirishsrd Reatt s stteaocdidng. 2.
A nethod according to Caim1, wherein, during the erasure of imges, the
surface of >t hdevelpement lagast exmpyisiper dowsacdyriendia dong chaii slkybhasid h  t he
| aser light f hg erasure is started. .25 48 3. A nethod according to any

[y.1

one of d ai msg‘iloﬁn e¥elopifg, dsint nand afs diehti wbegrpoon) ik Ripaterthermalyr f ace
of the |abel [giddsidn’ . %. t he thod i s used for
recording i mages | Ato ?’23%3 ?ﬁlﬁpmﬁecagﬁﬁgg&geggr gg ‘?%fgeo &r éulf’%tﬁ%teu_si ng
reflected |i gbhicceBsidely AtHEhEHsdnditi el i1 G e B ef Beihe JIABH RetS' N
rewitable thermal |abel of a non-contact type which conprises a
heat - sensi ti vto thd swbstoabeehop menadh asier lagormpamBiated anleucihed faceastiha | ong
chain al k% basbed ) .

substrate, wherein an absorptivity of laser light used for the recording

with a surface of the label is 50% or greater, the laser light irradiatingr the

surface of the label for the recording has a wavelength in a range of 700 to

1,500 nm and an amount of energy of irradiation in a range of 5.0 to 15.0

mdJ/mmZ2, a product of the amount of energy of irradiation of the laser ﬁght

15  and the absorptivity of the laser light during the recording is in a range of

3.0 to 14.0 mJ/mm2, and a product of an amount of energy of irradiation of

the laser light and an absorptivity of the laser light with the surface of the

label during the erasure is 1.1 to 3.0 times as great as the product of the

amount of energy of irradiation of the laser light and the absorptivity of

20 the laser light during the recording.

2. A method according to Claim 1, wherein, during the erasure of images,
the surface_ of the label is heated within 4 seconds after irradiation with
the laser light for the erasure is started.

25
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col or devel opi ng agent and a |ight absorption and photo-thermal 10
conversion | ayer which are |am nated on one face of a substrate
‘successively, the heat-sensitive color devel opment | ayer being placed next
to the substrate, and an adhesive |ayer |am nated on an other face of the
substrate, wherein an absorptivity of laser light used for the recording
with a surface of the label is 50%or greater, the laser light irradiating
the 15 surface ofat b [ as a.wavel ength i.n range
of 700 1o 1. 800 ‘ArventRbeking B8 AEEAhE MO 1B o el of
5.0 to 15.0 Bkevpliviey oF ; : Lr ,athon of
the laser light and 1'Egrhe a sgﬁlf)l?ft% ?gﬁg?@%eﬁgggpgﬁ'?éh@kﬁﬁﬁﬁgt{?ﬁg%
recording i s indatireangehed is his@dt for bbcOrdinlg THRged ihitdMbdld RRARichNghet he
surface of the label for the 20 erasure is ultraviolet |ight or near

i nfrared |ightecosderl impgescaretread using reflsated lightener gy of irradiation of the
ul travi ol e% light or the near infrared light and an absorptivity of the
ultraviolet light or the near infrared light wth the surface of the |abel
during the ergsurg j 4l et o jJres s _great . as the product of the
amount of ene%’gy %flh?#oéidﬁ%rt irg%&g#n & fad gg%rur?i Ynimages g rewErablept i vity
of the | aser {h&hialdype { - Walel dy g Caim
4, wherein the |ight H}S?l?g(% ﬂgﬁ Fl(g&tgﬁfejtﬂ%u‘?@%gmg@r{gﬁé%qgebagf%%ﬁélrgf‘)fg%gio& asure
i's ultraviol edevelghhehinViyeg @nyavsghgnglducol dyedati@A0Rngf chefi ARy egm or
near infrared |light having a wavelength in a range of 700 to 1,500 nm 5
6. A method aedex ddexpleningnyeome @id Chalight 4 absmipBon wWaadeiphotathidragalt he

erasure o{ i mages, .the surfa&qelz of thel\ | abel (is heated within 4 seconds
after irthdi SEVEHSIOR 1 1AYeR e "imeh afteo leminatgdt onr onpefaseart | af suhsrhtbi ght
for the

successively, the heat-sensitive color development layer being placed next
to the substrate, and an adhesive layer laminated on an other face of the
substrate, wherein an absorptivity of laser light used for the recording
with a surface of the label is 50% or greater, the laser light irradiating the
15 surface of the label for the recording has a wavelength in a range of 700 to
1,500 nm and an amount of energy of irradiation in a range of 5.0 to 15.0
md/mm?, a product of the amount of energy of irradiation of the laser light
and the absorptivity of the laser light during the recording is in a range of
3.0 to 14.0 mJ/mm?2, a light irradiating the surface of the label for the
20  erasure is ultraviolet light or near infrared light, and a product of an
amount of energy of irradiation of the ultraviolet light or the near infrared
light and an absorptivity of the ultraviolet light or the near infrared light
with the surface of the label during the erasure is 1.1 10 3.0 times as great
as the product of the amount of energy of irradiation of the laser light and

25  the absorptivity of the laser light during the recording.
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erasure is started. 10 7. A nethod according to any one of Clains 4, 5 and
6, wherein the absorptivity of light with the surface of the label is in a
range of 50 to 90% and the nmethod is used for recording i mges into |abels
in which the recorded inages are read using reflected light. 15 50

5. A method according to Claim 4, wherein the light irradiating the
surface of the label for the erasure is ultraviolet light having a wavelength
in a range of 200 to 400 nm or near infrared light having a wavelength in

a range of 700 to 1,500 nm.

6. A method according to any one of Claims 4 and 5, wherein, during the
erasure of images, the surface of the label is heated within 4 seconds after
irradiation with the ultraviolet light or the near infrared light for the
erasure 1s started.
10

7. A method according to any one of Claims 4, 5 and 6, wherein the
absorptivity of light with the surface of the label is in a range of 50 to 90%
and the method is used for recording images into labels in which the
recorded images are read using reflected light.

15

50



