15 Septenber 2006 METHOD FOR RECORDI NG AND ERASURE OF | MAGE | NG A
FEWR TABLE THERWAL LABEL OF A NON GONTACT TYPE  BACKGROUND GO Bt RENA08S
5 1. Field of the Invention The present invention relates to a rewitable
thermal | abel -of the non-contact type. Mdre particularly, the present

i nvention relates to a nethod for recording and erasure of inages using a
rewitable thernmal |abel of the non-contact type which enables rewiting

| mages repeat e THOD Wiy %ﬁ% ?&% :
Description of Relat ed%f?ﬁgﬁ;@%pgﬁy, a gz St EgﬁwGﬁS%%ﬁs such
as | abel s attach®EWRITABAS THERMM NABEIHORA NNt fﬁﬁﬁ? iy 0ods,

| abel s used for control of electronic parts ang\tqab%(?s at rféche?to

cardboard boxes for control of 15 distribution of articles are nmainly

| abel s having a heat-sensitive recordin materi al such as direct thernal
paper as the face substr atRACKGRAYNIEHT TEEhENVENTTION or di ng material, a

heat - sensi.t i ve &.ecording | ayer containing an el ectron-donating dye
R the Javiy

5. )
“precur sor “whi 0 colorless or colored slightly and an

el ectron-acceptin opi nt_as . in c onents is
formed on a suppo%%%ﬁgfﬁge Eié}g?r-ei%ﬁgi%ﬁ i%/ﬁevflé‘h%ﬁﬁ{lﬁﬁﬂﬂﬁf%egpf the heat ed
by a heated hratcditad )@@l eMor® Yhrtichbir r ol qr

devel opi ng agent reactﬁ@?nst aor]{t ?r?erousl yg%/fm%%l% @%ﬂﬂg%‘/@rﬁﬁg}ﬁgﬁé&%ggr% ng

i mage is obt anethdd foirecording andearbsufeosfmtlagy tfiagheabwsiemsk ithépmhecor di ng
material, in 25 general, it is inpossible that the formed inmage Is erased
and the condil2hl®f the nparontrstityne which dyebbesaremiritingrigagéssrebestwdty inHovever ,

the use qh 2,ucordance with the non-contact method.

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 suppoﬁ. When the
heat-sensitive recording material is heated by a heated head or a heated
pen, the dye precursor and the color developing agent react
instantaneously with each other and a recording image is obtained.
When an image is formed on the heat-sensitive recording material, in
25 ggneral, 1t 15 impossible that the formed image is erased and the condition

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




1 15 Septenber 2006 rewitable |label in which the heat-sensitiye regcordl
material allows erasure of imges and rewiting of other inaaésé{?%tepg%%%@

i ncreasing. Wen the | abel attached to an adherend is treated by rewiting
wi t hout 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 inmages and rewiting of other imges. For this

purpose, it | t he.er e and the wiiting be perfornmed in
accor dance Wfﬁﬂg@ﬁgﬁ%gg %ﬁle?‘%%lﬁcﬁet evmﬁ? %%fﬁnsb%Yﬁ Aegordpyge 1fafer &re

ci rcunst ancesSerdsiré F §acks 3 | 3 | tive recordi ng
mat eri al s whi ?:rh SaI | ow rggordi ngr%vﬁ%ﬁg aégu@ge%?mggﬁgaéigg N g’p%‘éqsé%g'use of

a | abel, suchWisn( e abebuerashbd o R@ahdis@Badtis Ratb® Gor wgnﬁr% | havi ng
a heat-sensitive |ayer which is forned on a substratg and co Ttwgﬁ@ta resin

and an or gani ¢etashingdihedabelrfrowi thhtadhevdrst, ahe balsh aviached ey tichdhareahanges
I n transparenc deg}%ndi né; og the- 15 tenperature and (2) a reversible

heat - sensi i\/‘@‘g’bné‘é dtrRgtedab PRESInE Shreegh anradinargpsiniey dor ekasure of

devel opnment | igh s forned on .a subsirate and_confains a dye
precursor an aelﬁegé\écyregilﬁf%geéo g’fr“ifé%ﬂsp#r@ﬁ%’@ﬁ%g,eshawt REPSTOIBped.
However, in tigedeeaepthale &810Ed i fipte npn-cont act
type, the erased i magg sli ghet 'y remgﬁggh%m%%ﬁ% b%?%%g) %aclgn?ﬁcglf‘%l“f)eerased

during the repithtenetisel pdianial withoaceairatati on of the residual images,
t he contrast between the Eortion havi ng recorded inages and the portion
havi ng no recor dediaige $hdeabees ediramastapeash| Brrsreaenis eycams,t heversgildi | ity

of char acltoer She%@%eggll ‘v%er%((j:gr i !gtn%/at%];ia?sa;vhig]fgﬁgw recording and erasure of
images for repeated use of a label, such as (1) a reversible heat-sensitive
recording material having a heat-sensitive layer which is formed on a
substrate and contains a resin and an organic low molecular weight
substance showing reversible changes in transparency depending on the

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 colo;c 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 havihg 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
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SUWARY OF THE | NVENTI ON The present invention has an obj ectqg@epﬁtsmq%ﬁqr‘?dmg
met hod for recording and erasure of imges using a rewitable thernmal

| abel of the- non-contact type which enables 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 ofgy .FnﬁHﬁ | thermal | abel of
t he non-contact type and subss{anflalsf? corrplmm f hation of residual

i mages after erasuTke presMBSimRaeRaAhYs tHRb|RE S 'ogﬂijP i specific
10 wavel ength and a specific amount of energjy was ﬂL)Jllse gfyt[ﬁgth%gc%lrdi ng
and a |ight heeconding axpkerdsuce aftmateotusizipes Gewithbl iherf@tilssd dnn
accordance with the anount of energy used for the recording was used for
the erasure. Tocprtaseivpe nvhichi enablgs $1detantallyl everplét@s eiminatidi sof

know edge.5 15 Th r.esent 'nvggéi on provides: (1) A nmethod for recording
and erasure o‘fesf%é@a&% oF th $uegBieand ptasled temyatings a non- cont act type

leuco dye and a | op Cih SFATLPL eRRuBriodH B Bt esph e, dowas |1 gh
Face of a suberTare oot East reu ARy FEmMaRs IRt a RbERaB S Rl I et *
| ayer being pifabedimentintadiaypbanduhiaaitllaiBidiasiatend ayskidar nat ed
on an other face of the substrate, wherein an absorptivity of laser |ight
used for the imagssdftry erasure, it was necessary that laser light having a specific
10 wavelength and a specific amount 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 comprises 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 copversion 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 Iightr irradiating the
25  surface of the label for the recofding has a wavelength in a range of 700 to

1,600 nm and an amount of energy of irradiation in a range of 5.0 to 15.0




with a surface of the |abel is 50%or greater, the laser lig rradiati
the 25 surface of the label for the recording has a wavel eng?% #er?t n‘*b&g@%ﬁ
of 700 to 1,500 nm and an anpunt of energy of irradiation in a range of
5.0 to 15.0 3 15 Septenber 2006 mJ/ m®, a product of the anpbunt of energy
of irradiation of the laser light and the absorptivity of the | aser |ight )
during the recording is in a range of 3.0 to 14. 0 mJ/ 2, and a product of
he | aser |ight and_an absorptivity

an amount of ener of i r di,ation of

of the |laser ﬁ"&éﬂ%}‘z tpr]f0 aﬁ?&&@“&t %ﬁléelgm lb’é‘]ad%fmqwtthﬁ a%ﬂfdlﬁhte is
1.1to 3.0 ti anou of .ener

i rradiation oﬁéﬁﬁé?asgﬁh"ﬂg F g;{s%g&i%h b8 pgec%}etrflco Plﬂ%%?dm equght
during the regongi1ag miAhnt?, BRAROSHAGEOHTA Emba e t he
erasure of inmages, the surfacebﬂ?rthe | abel Psnﬁéﬁa?ne Ofﬁﬁladlgl seggnds
after irradi athedaserilighttdrel and @bbaseivityi fhbe 1oser light ehgstHEsSacei@ihed; (3)

A net hod accaordi ng to any one of (1) and (2), wherein the absorptivity of
light wit® tHebeludpsas the erppedpd.l e 3|Qﬁt1mesa1$®:eat a50he prodtt ofinHe t he

met hod is used for cordin es in bel whi ch the recorded
i mages are r 4O Pﬂgeﬂl"etgp’égtlé&%g?%‘i’ﬂ ”%015‘3? i!gﬂ?étwlffeoa bsogp@yidy 9§ and
erasure of ngqgs‘#fﬂaﬁﬁg d'u%%ﬁ?e o dt_1£'§'r | abel of a non-contact type

whi ch conpri ses a sensit rve col developnent Iayer conpr|5|ng a

| euco dye an I I a |light
y d2n lAomaticdiPhddopdit¥lio RS %“iler&ﬁ ayeg%% o 3 ﬁﬂ%%;; oy g

absorptivity and photo-thermal = conversion Y on one

face of a substfabefifedubdesdiontbd withia ma;onagrme&uyﬁ(ﬁ@dwﬁ v ghopnent
| ayer being pI aced next to the substrate, and an adhesive | ayer |am nated

on an ot H&r flaser lightifpethe erasure is started;
(3> A method according to any one of (1) and (2), wherein lthe

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 (4) 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 color development layer being placed next
to the substrate, and an adhesive layer lamil_aated 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/mm?2, a product of the amount of energy of irradiation of the laser light




substrate, wherein an absorptivity of laser |ight used for t ecordin

with a surface of the label is 50%or greater, the |aser IigHS #ﬁﬁﬂ%ﬁ'&?&s
the surface of the |abel for the recording has a wavel ength in a range of
700 to 25 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 anmpbunt of energy of irradiation of the

| aser light 4 15 Septenber 2006 and the absorptivity of the laser |ight
during the reqcs}g{gitﬁtl is in acrange of 3.0 to 14,0 ml/m®, a |ight
irradiating t 7 dyity E the lnser light dpaingdhe escrding islinraamsngeaf | i ght
or near infr | § gRt ndesa _py.oduct of ~an _.amount of  ener 0

i rradiation %'6%eigpt¢g&?ﬁzeﬁ%g %Fr?j&‘af’jﬁ’@ Y‘Péea?uﬁq:ﬁ?er af g‘ae i})gl%/qlgf[ﬁ thad an
absorptivity ; a1 k4l : AN r raht ~with the
surface of théeigls%ﬁlly%tr&?ﬁg%t%g}g g{‘lalreggils réllf?{ (%h%’. %L?iae srl)%‘gcqg?fe%? as
the product aimbilne aremensy of ireadiagiyn of the tRéAbIcO A of NEe hésSnfldgt and
the absorptivity of the laser light during the recording; (5) A nethod
accor di ng 5t o light, anghar ebsomplierityi eftthei ultbzmcidet light detleunéaciafiofed Light he

| abel for the ,e%agur eglés uﬁL}tr Vi olq?t di %ht having a wavel ength in a range
of 200 to 400"tBe spEgee phthedabel dwidng the orasgralsddpang timdsrasgreatinge of

700 to 1,500 6) ;A nmethod [ t f.(4 .(.5), erein,
during the  dhatergoaftAThilR sty & shPumEoiiabaiodpt nd leincieblnd (i n 4
seconds afterthe]aﬁsblﬁfr@%yaéﬂtﬁﬂlﬂﬂérbig%lﬂ?iu 't%\aélrg&%%‘{é.ght or the near

ihfrared |light for erasure is started; an _ _A met hod according to
any one of (45) AShesind dcBirdinges 6 whbfein 306 BERE inthdn iRk the Sakfab bp t he

surface of the label is in a range of 50 to 90% and the nmethod is used for
recor di nd0i mébedabelt for| Hive prasume ikiwhraviet light having a wavelength in a

range of 200 to 400 nm or near infrared light having a wavelength m 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 non-contact type used in the present

25 invention.




20 recorded images are read using reflected Iight. BRI EF DES TI ON
DRAW NGS Figure 1 shows a sectional view exhibiting an enbodi ptﬁf“l?%az 6
rewitable thernmal |abel of the non-contact type used in the present 25

i nvention. 5 15 Septenber 2006 The nunbers in the figure have the neani ngs
as listed in the following: 1: A substrate 2: A heat-sensitive color

devel opnent layer 5 3: A light absorption and phot o-t her mal conversi on

layer 4: An adhesjy r ewn i | e . therma '
| abel of the non- con?aﬁ?fﬁem Aj@é%@%ﬁ%ﬁ@‘fnw&% II\/ENTS
The net hod f ofpllo®&es:di ng and erasure of images using a rewitable thernal
| abel of the non-contact type of the present invention conprises the first

enbodi ment using | aser 1:i ghiA dulist@th of the recording and the erasure and
t he second enbodi nent using |aser light for the recording 15 and
ultraviolet light or n&ar iAfheatesnbitiyetcoloprdevblopareas layr The fir st

enbodi nent_ of the present inventiQon will be_described in the foll ow ng.
The rew i tabl e t her mal Sf abef* gh ttarkﬁoﬁ&wnc’ﬂﬂEh@tot@hpemab@(m\nemsmhéayqlr esent

i nvention is a | abel Lch%PQ%%re iting imges in a manner 20 such
that the color of a reversibéHEF B i tive col or devel opnent | ayer
5: A release sheet

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

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 hoth of the recording and the
erasure and the second embodiment using laser light for the recordmg
15 and ultraviolet 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 imagesr in a manner
20 such that the color of a reversible heat-sensitive color development layer
is formed or erased by lheat 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



Is formed or erased by heat generated in a |light absorption
phot o-t hermal conversion |ayer due to an optical stimul ationqg%eﬁtﬁg‘berzoos
i mages are recorded (witten or marked) and erased repeatedly w thout '
contacting the label. 25 The rewitable thermal |abel of the non-contact
type used in the present invention will be described nore specifically
wth reference to a 6 15 Septenber 2006 figure in the follow ng. The

figure exhibi f3u30 i& i : t | t g, thernual, l.abel of the
non- cont act ty%él usegtﬂli% ﬁaﬁgevg?%seﬁﬁe ﬁﬁ%énte%g#n%\?&b,o@ﬁﬁmi &hr theabl e
thermal | abel refritdide ngieraQDt @bl of ABeURES-chit tid 98, S not
limted to that shown in the figure. (53 Fi gl(jrea%bgﬁg%s%gas]éicﬁ{g%eg@?tew
exhi bi ting animvendivnme#ovatvet ithe vesuitablbiheriat 14t of @heho®tok a8t type

non-contact type used in the present invention. In Figure 1, the
rewitabl e t hBpethin thepetesent invention iz oot lamitetlytp éhat0shdvasimtheigmeensi ti ve

col or devel opnent Layer Zﬁﬁnd a Ii%gt ]:b_sorpti_on_and 10 phot o-t her nal
conversi on | ayer \%‘F‘éﬁl WS BRSSP MW srhibiing apoemhedifaed affthe

substrate 1 5 oraril ttached to the other face
of the substrate &b?/‘li”’ gﬁéﬁm%id]ﬁgé?lvg%l% yeIi‘GnZi.coré?gtt % 58Y &t ghq,Pramat

substrate canientisgd W thout any restrictions as long as the substrate
can be used as the substrate of a 15 conventional rewitable thermal | abel

of the non-cont actlnt Jigewe Ex alwpkesricdble fieersnd1bbal of thB HordSnl@shH& 1hi | M8
such as filnms, of polystyrene, ABS resins, polycarbonate, polypropylene,
pol yet hyl ene h#tia hepyeemsitiza solor slexplophainaiayersd and et igh thatpesstion @id WOV en
fabrics; Pdﬂ'd Ipﬁa e-rtﬁérnlio C(;[IIQ%I‘SI'.OH layer 3 which are successively laminated to one
face of a substrate 1 and a release sheet 5 temporarily attached tolthe
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 pym and
preferably in the range of 20 to 200 um.
When a plastic film is usedras 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



substrate, the sane material as that for the adherend is preferable so that
20 the substrate can be recycled together with the adherend. 1%%'?%[‘@?&76@2)6
of the substrate 1 is, in general, in the range of 10 to 500 pm and
preferably in the range of 20 to 200 m Wen a plastic filmis used as the
substrate 1, where desired, a surface treatnent such as an oxidation
treatnment and a roughening 25 treatnment nmay be conducted to inprove
adhesion with_ the coating |ayer..formed on the surfaces. Exanples of the
Ameat weft, harge. 405

oxi dation trei gpropp discharge, dhstzoaimens snigh chremioresid @iwet cor ona

di scharge, th t RN e ' (of wet _pr. S), treatment
with flane, tﬁfe&c’% %Z’at ment X\EVI\# %}h€%§r%%3€e%%at%€at%e§t Tﬁ%%ﬁ? @g{lﬁ@ﬁqm f'h ozone
i n conbi nat i othanrebtrhéhR@itht 200 e'h tomblidZdod QL@ irrddi Py the
roughening treatnent include the treatnent by 5 Isrgérllddggpgs |}%gﬂ§§§iw?%e

treat nent wi thght.sdxeemples Dfichs unhgheninpeabamidnt Baludetlid biedbh¥ns g#,ect ed
in accordance with the type of the substrate. In general, the treatnent
with corona dfadtthblagtingsanst dietrepbment onth hesolemandpbe murfuce ttheatafdhect and

operability. To Effeét'@\r/el ut&l,i ze tHe heat _converted during the recording
of 10 i magestdft PhSPHARY Jeleptec 1 poqardapgeawith thertyne of the awesirateasinc film

having a gre t syl ati ffect is ys as the substrage 1. Although
a plastic fi?éﬁelggp’ptrﬂeef z#égb%gﬂgsﬁt&ec%rﬁBgt &ﬁ?@?’fgﬁ bsaﬁﬁ?%égéﬂgtﬁ&’é"e thay al so
be Used advagihadsaus by thiharect BRdWPERAIRS, the repeated use is not great.

The heat-sensitive col or devel opnent |ayer 2 conprising a | euco dye 15 and

a long chain al kylFdaffectivay aitiliay ehoticag cagesited alurify tRE TRELAM S e

substrate 1. . ) ...
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 plaistic
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
rewrifsable 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




In general, the heat-sensitive color devel opnent |ayer used f rtég
rewitable thernmal |abel conprises a colorless or slightly cdPor [nhngDOB
precursor and a reversible color devel opi ng agent and, where necessary, 20
may further conprise color erasure accel erators, binders, I norgani c

pi gments and various additives. The heat-sensitive col or devel opnent | ayer
conprising a leuco dye and a |long chain al kyl -based col or devel opi ng agent

is not partic ] imte | ong as the_ object of the present invention
can be achi evé!clll%d%a %@Ji“tnlodfl ge‘é%ﬂ%ldﬁnagelbtﬁnw s8fecrreentionallyensed dgwes and
| ong chain 811‘13? -SSR DL cogt%%gl?ﬂelﬁ’ah based col or devel opi ng agents which

are conventiona y used sensitive recording materials. As the

leuco dye, for exapmplibe leutd Has Yioreixhaife, C&FEHQW&H&EQ %mgéﬁﬁn%t%ﬁgné’ or

conpounds sel ected from xant hene- based conpounds e- based
conpounds, spised basgly oongoupeis dsndelebicdz fiven bmﬂeﬁ@ﬁﬁgém%nﬁﬁunag used
singly or | n onbl nat | on of two or nore. Specifically, conpounds sel ect ed
fromtriary hage- It?@ﬂéouﬁ@tgpgmfﬂﬁ asspiro-based compounds and

3, 3-bi s(4- d d - phthalid

3- (4- dlsﬁret thI m ”OE? “Edﬁ:cﬁn’gth% e%ﬂl p WX enaﬁenp@ta’nd)r

3- (4-di et hyl 2- th | - )~ 4-

azfapht Ihgl [ deaﬂi)?gﬁt heﬁggﬁéﬂgﬁggh%guuégs g%ég#tgé ﬁ yh{‘ %g ah%lel hassfact um
and 3- (N-et hytorhpéaldd ) wehn0a6- mes-Biga- M&Hﬁaﬁﬁmﬁﬂaﬁﬂﬁ@%ﬂﬁ@ﬂiﬂmm-

di phenyl net hane- based conpounds such as 4,4

(di met hyl ami nphtherige) bér(zlhhdrejzhylla&nnpheﬁlheF(l,&ﬂﬁni\étﬁfﬂhﬁd&@ﬂ%th%ﬁde
| eucoaur am ne; Spl ro based_ conmpounds such as met h i ro-
| 10 and’ 3-(4-diethylamino-2-ethoxyphenyl)-3-(1- ethyl 2- methyhndol 3- y]) 4-
azaphthalide; xanthene-based compounds such as rhodamine B
anilinolactum and 3-(N -ethyl-N-tolyDamino-G-ﬁethyl- 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-d1'ethylamino-2-ethoxypheny1)-3-
20 (1-ethyl-2-methylindol-3-y)-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 compoudd 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



di napht hopyran and 3-et hyl spi rodi napht hopyran; and thi azi ne-based

compounds such as benzoyi | eucoret hyl ene bl ue and p- ni t r obenzdylSeptember 2006
| euconet hyl ene bl ue, can be used singly or in conbination of two or nore.
Anong t he above conpounds, 3-(4-diethyl am no-2-ethoxyphenyl)-3- 20

(1-et hyl - 2-met hyl i ndol - 3-yl ) - 4-azapht hahde which is a triaryl net hane- based
conpound is preferable. The | ong chain al kyl -based col or devel opi ng agent
used in the heat-sensitive color devel opnent |ayer is a conpound having

| ong chain aF@yF tope fistheslauge fgwedéemmﬁag oy the sbifferenge|indthd vatei vfs,

hydr azi ne 25 ani | Lde oynds d.yrea conmpounds having | ong

c%ai n al kyl g‘?@&l%g%? g Piﬁgte?ﬁg‘lf}h}.e @ﬁﬁg%ﬁ’d’gtvﬂﬁ’?wt@@er Eif‘l!ﬂlyt%@hange
the 9 15 Sepﬁ-m@- 0, C alliflt d dependi ng, on t he
di fference i ngt he ?B%e&g%hec%gﬁf ng a?i ere tﬁéﬁcﬁé?*a(e\tg}neéieg %%ﬁg‘gﬁgg‘%ﬂc&q’hout

restrictions. the puupdrey foi anahing Hold ahdeher HilailityNidt Yhe trgﬁeeﬁ:@@ fhr ation

of the devel oped color, the property for erasing color and the durability
in the reptat devddenmenband exdsoperelectaon acrepsimgeongloanids arhisk @epphegol

conpounds whi ¢ch .are phenol _derivatiyves having |ong. chain al kyl groups can
be used. The.é WH‘% ng lans ey alkyd gremreccan bigsatich as oxygen and

sul fur and the am | inka i he | ecule. The | ength and the nuynber of
the al kyl group arrgﬁ%gégv egﬁ?%‘ai (&uedl‘fa:’gv%ﬁ'laﬁﬁé%veb%‘i%g“‘i%és PEYBeBRAt y for
erasi ng col orgafgk Lha PKOREE:WY § iQr afe nt mhnt nsi ation.
It is preferasf)l e that the Iotrfll}gé fé"ﬁ%?n éﬁkgl \é]r?%%gﬁlgn t g gein(?gﬁ) %‘h‘gﬁ ®has 8
or nore car bamumbersfahd atkylegigf araldeyiddd thRimA K@ bARMce BRWBen the

10 property for erasing color and the property for color development into

consideration. It is preferable that the long chain alky! 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'hyd.roxyphenyl)‘N"Octadecylurea,
N-(4-hydroxyphenyl)-N"n-octadecylthioamide, N-[3-(4-hydroxyphenyl)-

propiono]-N'-octadecanohydrazide and 4’-hydroxy-4-octédecylbenzanj]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 coatihg
Hquid can be prepared by dissolving or dispersing the leuco dye, the long
25 chain alkyl-based color developing agent and various additives which are

used where desired into an organic solvent suitable for the application.

10



Exanpl es of the phenol derivative having |ong chain al kyl gr 15.
i ncl ude 4- (N-net hyl - N-oct adecyl sul f onyl ami no) phenol , N-(4-hy3g3§¥ﬁe"mmr2006
phenyl ) - N - n-oct adecyl t hi ourea, N-(4-hydroxyphenyl)-N -octadecyl urea,

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

propi ono) - N' - oct adecanohydr azi de and 4' - hydroxy- 4-oct adecyl benzanilide. As
t he phenol derivative having along chain alkyl groups used as 20 the

reversi bl e colaqr [ e ' ' component, forning the heat
sensitive col %rg tgg\elo\ef%%?reéég e?'gygektrgay)@ %ﬂﬁf%@%ﬂsgﬁg&ﬁﬁ‘aﬂ)&%%h?‘fgsoﬁﬁ@&

anm no) phenol hEpRieé ehgltRarbdls fdN B8orhhg hﬁghfcﬁﬁﬂ?délts' VECOLOT us

devel opnent layer 2, a coating |liquid can be prepared by di 5<%l w%%l or
di spersing t h€etrahgdrafyean (RHI) asgpreZérabhaidie adok e RASATENE OhRperSVRLOPI NY
agent and various additives which are used where desired into an”organic

sol vent sui t agisgersion. HEhepglativat amnunts1of e Bapbedfreand 06 lofg éhenor ganic
d on al cohols, ethers, esters, aliphatic

sol vent, organic. sol vents bhas [ LE
hydr ocar bO{‘IS %l'gf‘?ﬁ‘pg?qtlﬁr agﬁaa&%ag&gﬁgt aEhoefep apdisylarlylimitad) d/Wfedong ( THF)
is preferable t:he excellent, property for, “dispersion. The relative
amounts of the eua:l:%yl Segr?aleqrh V] ]c?ﬁ ﬁ%‘fq\% ag0fhe viedimncar amouat imdhe) opi ng
agent are notraaktdfosy & hyo Lalid B welhif 4 1P iKY 2 RBS §F 168 ST
devel opi ng ageé%;%%can be u_se? i ns%ﬁWaen%ﬁnt]ﬂ?gr%{ﬁ@wé%gtggﬁgé%0?6_86/)66 parts
by wei ght ands(ff piwts bblweight pdre100p@es Y Wedbhd f the Whiddalyles by wei ght per
100 parts by weight of the leuco dye. . As the binder which is used where
necessary for hol ddhdghenhkindep whbirhomentsedcwhstd tnetéssgry Her Heddingerks ti ve
col or devg| opnent | ayer and mai rilt ai'lni ng the uniformdistribution of the
conponent’ fGMRARERET gonstituting the heat-sensitive color development layer and
maintaining the uniform distribution of the components, for exarﬁple,
polymers such as polyacrylic acid, polyacrylic esters, polyacrylamide,
polyvinyl acetate, polyurethanes, polyestei's, polyvinyl chloride,
polyethylene, polyvinyl acetal and polyvinyl alcdhol and copolymers
15 derived from these polymers are used. 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, magnesium

20 carbonate and aluminum hydroxide; and examples 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- coloi development layer

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

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

11




ol ymers such as polyacrylic acid, polyacrylic esters, polyacrylam de,
Bolgvinyl acetate, polyurethanes, polyesters, polyvinyl Ch|0ﬂﬁégphﬂﬁ%er2006
pol yet hyl ene, pol yvinyl acetal and pol yvinyl al cohol and copol yners 15
derived fromthese polyners are used. The binder can al so be used for
improving dispersion. As for the conponents used where necessary, exanples
of the color erasure accelerator include ammonium salts; exanples of the

i norgani ¢ pi gRpéralt ¥ I dca ety j.u Lde, zhhc
oxi de, magnesi um 20 iggdr gg?g%gé%ng&g?u%&ﬁh@ﬁh%@r g@(}tiéée;adyaeng}%ég%%r e?hc?f t he
ot her additi veéhickmedsud® thevebitngemgeing Scoddd dd{rélgph%ﬁﬂtlﬁywizc FoRh&d as
conventi onal | é used. The coating fluid prepared as described above is

appl i ed to t hdescubedraowe can becuhestad dn khe range ahl 6010 emalanfpeefsshly The
formed coatin Ialyer is treated by drying and the heat-sensitive col or
devel opnent |§yg}e ej0§ 21tgr 8. The tenperature of the drying treatment is

not particylarly ljymt.e t is preferable.that . the drying treatnent is
condﬁct ed %t a I>/ov(/t‘ ﬁ%g}gggagg?fpg]ﬁﬁeqn‘gﬁg 0@8?‘1‘5‘@‘} 8?%‘?‘3€SIPB[1§Y%‘V%ME‘S@PM
Col or dovel opien HC AT Blp Mo REA RS LABE 1R afiFfeleh T (e
range of 1 tclighk or aser piRhiedbEY: bAd!devEARGEHA! aBsdrBed Bek? AR HLAAN

absorption and photo-thernmal conversion layer 3 has the unction o
absor bi ng t helti wcprrdertabhe ghat dfghariad the sigiblei tdion ub ticavaldoghed gl or

near infrar Edgfthi %h ) gnd, converting the absorbed light into heat. It is
pr ef er abl e t hgt2e ig‘ﬁ tilp the Wisiblg|regioagivmbserhed: theswsBabtynatd thewen

lioht in fhe Mhahbhfty " ¢8' W' LoD WehErald’® VIRLOWLY A0S0 na
photo-thermal conversion layer having the above property can be formed

with a material suitably selected from conventional materials for forming

light Vabsorption and photo-thermal conversion layers for rewritable
thermal labels and comprises the light-absorbing égen{: and a binder and

15 may also comprise inorganic filler, lubricants, antistatic agents and other
addifwes 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 cyanine-based 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-hased coloring
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10 readability of bar code deteriorate. The |ight absorption
phot o-t hermal conversion | ayer having the above property can1ggﬂﬂHPﬂﬁwr2°°6
with a material suitably selected fromconventional nmaterials for formng

| i ght absorpti.on and photo-thermal conversion |layers for rewitable

thermal | abel s and conprises the |ight-absorbing agent and a bi nder and 15

may al so conprise inorganic filler, lubricants, antistatic agents and ot her

addi tives which are used re pecessary. At |least ope material selected
from organi c HYRECTSAF éﬁre}g?‘gﬁlﬁdﬂﬁg’l 'iiﬁecg’i%ﬁ?ﬂq fﬁﬁﬁ%t’g@né’eﬁhpg hight énto

l'i ght - absor bi gg,2gents such as cyani ne-based col oring natters,

pht hal ocyani ne-%ésed coloring matters, anthraqui none-based col oring 20

matters, azul ene- baseHe &8l riiRGH r | er l.ori ng
matters, netal conpl ex-based cg;I g?%élnlg %séglﬁgﬁ% &H Pgh@ﬁ%%?r%lt%ﬁgﬁﬁe‘%%%gléd
col ori ng nat t yer @ndhé hiloleenidestrdisellalb®leoss 113 EBiniFles of ¢RE bREIFSAGHAS t he

| i ght - absorbi ng agent. of the |ight absorption and photo-thernmal conversion
| ayer of the @ngﬁ‘{elpnm@nt layer Arsengbe heed oYinpe the dight hebsafptizt ahd

conpl ex- based col orin tters, and the indol eni n-based coloring 12 15
Sept emt)er 299% Otﬁsﬁ_ ’FE%?FE?%V@&F’@P&%HEJF %ﬂP@WEﬁeﬁﬁéﬁem htrmgwt laant@r |0iftt;ze3f
converting |i i pt o | nder | | sqrptign an
phot o-therrralEgglﬁv%tres?gﬁ%?raeégsftf@‘fev%sﬁlggﬁﬂgd@f'esc@ggé%%%‘gl% BYEr averfie

exanpl es of tfyed BhBdRdrd Bodt"Bropar§olidl Q&x&}@%ﬁ%&n@}y&f F}?e %@ﬁé&g gggfﬁ Ut es

Since the |light absorption and photo-thermal conversion l[aye
t he out er nostregayed. ofThicheford, alesins éththet ERBSRAIRE XYpE Ure hrehbR 594t he

color forned in lower |ayers and the hard coat property (the scratch
resi stancld) ofesiise cyralilacwitdy gonizing radiation such as ultraviolet light and
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 égent 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



required. Therefore, resins of the crosslinking type are preferable and 10
resins curable with ionizing radiation such as ultraviolet | ﬂgrﬁepéﬂﬂ' er 2006
el ectron beans are nore preferable as the binder. For formng the |ight
absorption and photo-thermal conversion layer 3, first a coating fluid
conprising the |ight-absorbing agent described above, the binder and other
addi tives which are used where necessary is prepared. In the 15
preparation, ec ry, syi tabl e ..organi ¢ sol.vent nmay be used
dependi ng on the y{|c}1ee g?f a%ﬁé ‘H}%Hdé}e. S@I‘?’Féu?”é? a‘?i 5?!8‘61%?’%“‘6%‘“%&@’ Be#ider

and the |ight »ahseifnNdtRfORRida%Bopot Particularly limted. The

| i ght - absor bi %g agent can be useﬁoili'n an anount in the range of 0.1 to 50
parts by wei ght an@hprebehgbfivid prégiared asddeSrikddS absvel & RBblisa i ght 20
per 100 parts by weight of the bi ncfg?. When t he anpunt of ?ﬁe W 4R

| i ght - absor bi sgrfageot theehemdowasithe abavéevelopgeenttlager2idestdibedalbdiclinl ity
that the surface_is co|ored since the |ight-absorbing agent occasionally
absorbs |7 ghfcsoRdanee withiaganverpaal Pppess- ¢ Hbtes the fomnddcaagingrlager isot onl y

the appearan fy the ;| abel put also the visibilij.t f the images_and the
25 readabi | i t{y;’%é‘?e%té’?’ dogug &g?e?ola&nﬁt AT gy Q%F@K‘?‘f liystf’ﬁ?‘ﬁiflér%lbé' that
the anount ofprhi&@tiohd RSP Bh | p tQ,the mni mym val ue
13 15 Septenbert? 2006 taii.ﬁtgptlﬁlgﬁ%gagﬁgieaﬁvﬁ %ﬂtahretﬁéz}% |tt ia\yﬁ?liphé’fl fHE col or
formation by hketo-thgenal abhaisiont Riyep3sisiRimedON ThEN®IASREE 38 thh Yidht
prepared as described above is applied to the surface of the

heat - sensi t i vabspapen ceavk phohethertmlecor®eddst rliaped Safaweed ms Beseibegdance

with a conventijonal process, After the forned coating |ayer is treated by
dryi ng, tHe coAvends fhpereral oy Becranecal $95 e 0; g rd pyeferably in the

range of 0.1 to 3 pm.

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 formmg

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 the 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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irradiation with an ionizing radi ati on and the | I ght absorption and
phot o-t hermal conversion layer 3 is forned. The thickness of 16i8eptenikter 2006

absorptlon and photo-thermal conversion |ayer 3 forned as described 10
above is, in general, in the range of 0.05 to 10 gmand preferably in the
range of 0.1 to 3 m An anchor coat |ayer may be formed on one face of the
substrate 1 described above, where necessary. The anchor coat |ayer is
formed to protect the substrate fromthe solvent in the coating fluid used
for formng 15 the heat-sensitive color devel opnent |ayer 2 in the

following step. Th&esinge obthe nontwlvattetypevivhiphpgas cﬁﬁ%ﬁé%?n&‘\?;\ﬂ Iﬂlﬁﬂévent S
I S made possi bl. . Ihe formatlon of the anchor coat |aye en a
materi al havi Mg %bb digtigicauatvas ulivevioket lightiand ehatidheh S Edpbe, it

is preferable ti id of an a ueous sol ution or an aqueous
di spersion is ﬁg%‘"ﬁg g g‘&’rﬁ“né‘%ﬁ‘@l‘hﬁ’é?ﬁhe@eﬁt idqnagipg . rafiedtivl Bsugedd, t he
resin used fo us c l ution include starch
pol yvi nyl al cg}kll%llag%%\?% rrggssﬁlrrl%m%g ?’glqaﬁﬁﬁs”éh'g%%‘?hé’ chesaamﬂdae ghotht resin
asing,  pol yoot o aancll! Gl wRe R ok ot R el st Ay sraee

I tate

resins, polyester resins, polyureéthane rési

copol yner rescmshﬂﬁn@rdbﬁsityahﬁq,erfeﬁlgé derived fromthese resins are
pr ef er abl e fromthe st andpoi nt of the solvent resistance. 14 15 Septenber

2006 Resins of theé WosufSiclenerthat the artvhoh o%hﬁlﬁ(}ké‘raibéseabéh §!ihnif ng Wi th

ionizing radiati anﬁfﬁih as ult raV| ol et light an | ectron beans can.
effectively M0 vRsi When ansubsiwate hiavitigzpouy S’O&@b:ﬁt;legﬁtat&;eused

the degree ofjsclosf _l A h 8% G228 faﬁl 4:(11:110lrJ 3(;[039 1%¥erc r}:?arl’%llgr:] ga tgr;iatirltount
.10 thickness is more effective for protecting the 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 s?naller than 0.1 pm;, the substrate cannot be protected from
the solvent, When the thicknese exceeds 30 m, 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 fesistance 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
recordmg with the surface of the rewritable thermal lahel of the
25 non-contact type used in the present invention is 50% or greater. When

the absorptivity is smaller than 90%, the energy provided by the

16

oo




5 of irradiation and, noreover, a crosslinked resin having a great
crosslinking density can be forned. It is sufficient that thddaRitembesA006

| ayer has a thickness in the range of 0.1 to 30 m Wen a substrate having
poor solvent resistance is used as the substrate 1, the anchor coat | ayer
having a greater 10 thickness is nore effective for protecting the
substrate fromthe solvent-based coating fluid used in the follow ng step

' the bar§i.gh; ' th I t | stance |
pr oved. e e 0P Gl o R BICTRE, L 5! S5 Bt iR et annor
be protected fnsufficibhe STetefre, HOANARECAIHOE RISy GEGHRL S dunille 2, _

effect is not nuch 15 enhanced by the increase In ness.

pref erabl e t hedcordiagemubiiel inkad cagabibé esmplGely ReadACRAInE O3 erdsayer has a
degree of crosslinking such that the gel fraction is 30%or greater and

more preferably 40%hen theemeathod \ifiethet presget iriventionois iised $omkdcrdingan 30%

the solvent resistance is. i n_squ'l ient and there is the 20 possibility that
the subst rat e3¢5 195 adgbel iy w %Q%y‘%ﬁﬂ@p‘é@@édm&g@maméea@gsmmeﬂjemedhe

coating fl ui dy;: ' fonnat.ion t.he heat-sensitive, col or evel opnent
layer 2 in tﬁ]ég%%lp%wgg]ng l'csl?eeldp ¥ Cpgilﬁé%l@gggwf a§ rpmbimatiops iof fipg of
laser. |ight usats fQhnidés of §EMH ' f.pce th i tgble
thermal | abel of the 5 ngn-contgc&?u%@ygﬁlega%gg%é%e 1haecagfrrae§%§%fa[%\%8ﬂ ion is
50% or gr eat esn OBRfabdlpitatsswscebdarytthat $he ABsdPEivitIadT RV iInhRSe & MLy
provided by the 15 c 15 Septenber 2006 irradiation to the surface of the
| abel and useightowithithesuetaceiofithe kabel he irf theiane. of Bocioef0st.c, Whia theage

cannot be, clegrly recorded .duri t :
% d zﬁiso}‘lptlw Vv exceeds léO%?%he I&fﬁerence in the reflected light at the linear

figure portion and at portions not used for the recording becomes
indistinguishable 1n the reading using reflected licht 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 absori)tivity 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. It is preferable
that the adhesive constituting the adhesive layer 4 has a composition of

25" resins which exhibits excellent adhesion to an adherend comprising

plastics and does not adversely affect recycling when the label is recycled
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recordi ng and the i mage cannot be conpletely erased during the erasure.

Wien the nethod of the present invention is used for recordi A§ Septenhprs2006
into a label in which the recorded i mges are read using reflected |I|ight
such as a |l abel in which the inmages are read as conbi nations of line
charts, exanples of which include a bar code | abel, a calra code | abel and
an OCR | abel, it is necessary that the absorptivity of near infrared | aser

light with th f bewn.the range. of 50.to0 90% en t he
10 absor pti vi ?g/g%gﬁéclgggglp%g@ %Legggé'ff‘gg%%&% i ﬁor{lﬂﬂs’r”& PERFLS egtershRsest ¢ he
linear figureopudyie agdnilecatesiP thin®os t | .ng,becones
I ndi sti ngui shable n the reading usiin(r?i’g ?ﬂ?%ﬁ%?ggf#%lﬁt&%nwﬁgégeﬁ%l |

wavel engt h r eprarergnfdr rheyclingct Robbei-baded difiresies G @pshtéhBadddkflHesive0St -
The absorptivi ta of l'ight can be adjusted by changing the anount o]f 15 the
| i ght absor bi A8d apeltrgthanerbasedyadheisives ptaroralsmdepheed- t [Silicale-baeaver si on
| ayer used.in_the.nethod. of the present invention. The absorptivity of
light can be BRPSEVeEIBitRgexsellegt brat resastanes ram by useds hEomieyhr, thaci dent

on the surfacgpefyd- e\l e .y | abel of the non-contact type
used in the presel%\('{t; Hgsr?@e}r‘\\%%s%péﬁs?éﬁ%&g%s 855 84%C§?§Sef’6'l piagRgthygnd
cal cul ati ng taaeabsaidd Xl hypaSahdd Qindeeil LA % T adhesi ve | ayer 4
i s di sposed on the face of I%(%e substrate 1@(}%%%([)%?%85/ 0 t{éﬁg ang)éc%@i ng the
| ayers describadrageoveus Idud soppeserabipatibiigt e athesineafPnat ihyti ng

t he adhesive layer 4 has a conposition of 25 resins which exhibits

excel | ent adhH@§yY@ig¥enn adherend conprising plastics and does not

adversel y, affect rgcycli when the lLabel is recycled 16 15 Septenber 2006
Y1d fEs e a(ﬂlgeswe, any of adhesives of the e%:lulsion type, adhesiges of

the solution tyjje and adhesive of the non-solvent type can be used.

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 um and preferably in the range of 15 to 40 pm.

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

17



together with the adherend. Adhesives conprising acrylic ester-based

copol ymers as the resin conponent are preferable due to the dockeptember 2006
property for recycling. Rubber-based adhesives, polyester-based adhesive
and pol yur et hane- based "adhesi ves can al so be used. Silicone-based 5
adhesi ve exhi biting excellent heat resistance can be used. However, the
silicone-based adhesi ves occasionally causes a decrease in strength and
deterioration;in appearance since.the recycled resins _tend to becone

het er ogeneous®dd eg%e 68%‘?513%%}55? b‘?qrﬁ?ﬁfmthmﬂ%‘"éméﬁ}%@%‘f?&oﬁmeﬁwCO}Oé’cycI i ng
step. 10 As. fh | Vi an I : enulsi on type dhesi ves
of the sol ut%li;n %y%%s%xlgl%‘%hée%‘%{/%a%? %ﬁlgﬁég%{ﬁ%@eg%&’ﬁg;ﬁwa ed.

Adhesi ves of AhfafdrdsdtierkioN¥hé ¥ERrREBlePHRERLR MR TR ﬂ/@%&&xt%ﬁsé@ﬁance In
e

the cleaning step which is conducted for repeated use of e a nd is
excel | ent andcatubalpirépargdiin decdrdiange tith & @abdcsabh eviibieth®hdhadied 1dyer 15

i nproved. The thickness of the adhesive layer 4 is, in general, in the
range of 5 toSefPrmesnly prratlsingothe jadhesizereandhe ofelaBet shetd, falloTed hghesi ve

| 4 be torned by directl lying the _adhesi h f f
o substr at SO e SGHREh A Y HAEE: HbAiEmsA TR atosh tit @Hhgsve he.

. | t . ne
Coater o o ngyer ShUEABERe SAebOICHARAY ORI hmalh Sisb s Tt @68 A
anot her pr oCadiee! hd Bl Ferfal oot 16 ORTE] AR LhEalelpas! po face

of a release sheet 5 by applying the adhesive In accordance w e above
process, fol lmagdetpfidseinnattached totheddheosive daydray arhereaitdeddaey the forned
adhesi ve | ayer may be 25 transferred to the substrate 1 by attaching the

| ami nat e Yhusthegelnage sbeetih@laginfiing such astpdyethatafestergplubekse (BET)
preferabl e Slﬁ}%r%,tfgaemg&fﬁlg’f %ﬂ% gtfld polypropylene films, paper laminated v{rith

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  Fluorine-hased 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 reieasing agent 1s, in general, in the
range of 0.1 to 2.0 ym 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 yum. |
- As for the process for preparation and working of the rewritable
thermal label 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



17 15 Septenber 2006 drying the adhesive can be increased w. thout causin%
devel opment of color in the heat-sensitive color devel opment 1Pa3gRtember 2006
di sposed on the substrate. A material sheet of the rewitable thernal

| abel of the non-contact type can be prepared in accordance with a process
in which the adhesive layer 5 is forned by applying the adhesive on the

rel ease sheet, followed by drying the forned coating | ayer, the obtained

| am nat e of tgﬁ: a&the i ve lhaye ng t rel ease sheet is attached to the
substrate use{™%¥ %?a‘fea%fet esﬁ‘f@é&? Gnd" LREF BeResFarddthmarehogicogileger iss
wound. The rekgass bei ached t g the. adhesive

| ayer 4, Wnerg neceglgg?%.éﬁ%g?éh%%gb% %eagéﬂl ghZ%%H’Siihegl?‘?gﬁegs’ft’f"len‘?f%ruch as

pol yet hyl ene Hev&lpphbat afaget PET)and | thes 1igh®2 @B DEbn" | ;ﬂlﬁ‘io@ﬁéﬁ&&"py' ene
films, paper lamnated with polyethylene, glassine paper, gl assine paper

| ami nat ed wi t borpeirgienhiplyend asndorchetl onotie fizprd aiHoR daE 16p&t A tMist h a
rel easi ng agent_can be used. As the releasing agent, silicone-based

rel easi ng %ge?ﬁd@rare preferable. 15 Fluorine-based rel easing agents, and

rel easi ng agents ed opn carbamates having a, |long _chain al kyl group can
al so be used. The%ﬁiﬂﬁ%goﬁfﬁyﬁﬁ @’tﬁ‘aﬁ?ﬁgsqné%‘fe elot Hevelepmant hayexgent

is, in genera ;I r 0] .0 mand prefera . in the range
of 0.5 to 1. 5!"1?7%1 %eﬂﬁﬁi%%%g%@‘;%fa%%é’%rog‘? g%es[@l hEBLVEESIPR SET 4% P8ul arl y
limted. The fhieldNEsSy ftH tadiSe ;b0 |, out 20 to
150 m As for the p?%cgggﬁ?grt ﬁg%%)r%gﬁﬁ%%oiﬁﬁgm%? Fnﬂg1 %‘f%?(ﬁ%&r e“v\r/r&?'t bl e

thermal | abel cassiog proceseesawlt hedthef divbe @raeaenicohtine Pprb@as, ife ke erabl e
that the |ayers are fornmed in a manner such that the heat-sensitive col or

devel opnelt | ¥eyerse2ceating maotasghthe bmicrqaravnre noatpptprotdsey tid coating
process using a Mayer bar, an air knife, a blade, a die or a roll knife, Vthe
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 i:he
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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25 conversion |layer 3 are forned on one face of the substrate_ 1 in this
order and, then, the rel ease sheet 5 having the adhesive | ajéceptember 2006
attached to 18 15 Septenber 2006 the other face of the substrate. Were
necessary, the anchor coat layer is fornmed on one face of the substrate 1
and, then, the heat-sensitive color developnment |ayer 2 and the |ight
absorption and photo-thermal conversion |ayer 3 are forned on the forned

h t| ' i h t | “the ..
hoat -sensit i vEHE afhleh Srop cilelkordibE, S0P PP sthod, iF arhicha
phot o- t her mal tieaauar Rbad ik a¥Rfueb@Ninks cdnRhdtedifly tﬁephgﬁﬁ%bfs&%tt{]ogﬁ | qtive

coating fluids in accordance with a coating process Such as Tect

gravure coat i phiotprtheemsal cofieergtoavisyer Hhdr ienoe-confict MetRbAGRSSy 15408
m crogravure coating process, the coating process using a Mayer bar, an
air knife, a Bthbmaydedisedor Thermgmi-cantadtanethvd is peeferaside endtthegn@hodess and
the curtai cg}gti n r ocess, rinting process such as the flexo

ocC

d a.
printing gec g’é‘tﬁ‘@?’“‘%‘g@gg’” the nowconigsemethodhwil he desoried.
inti , ' f d ti 15. . ) )
Peati ng the dr i ed olbeRaATE wfb"Rie BB Bthel M hed bisep g inpdena: « he
heat - sensi t i VgheClrPAcedR¥RE QORERADIL %ﬁ@fm?}:lagél ﬁ%&tnﬁé&wﬁ%ﬁ@&(ﬁﬁgr € so

that the color is not devel oped. Wen t ayer of ng r di ati on

curing type iandishe lighbebsatniz aganben ehié ighbyibsorptas ahd QRovd-tHbrmal
ultraviolet light or electron beans. 20 The material sheet 10 of the
rewitabl e tHonyersipmbasterc} at e sntfiace ofi the rewyipable dhebnalf abebdhsarbs t he

shape of e haliel i dic putting . the sliesy | o the, orescribed ol ze of

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 tht 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 light 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

20



like. As for the method for recording (printing) in the method of the 25
present invention, the desired information is recorded (prinfléBeptamhber 2006
rewitable thermal | abel before the rewitable thermal |abel is attached to
19 15 Septenber 2006 the adherend. For this recording, any of the contact
met hod in which a thermal head is brought into contact wth the Iight
absorption and photo-thermal conversion |ayer and the non-contact nethod

[ I | i ght b . . Th - t t hod i f bl d
'he et hod 5 FBPNAKIBET B EP ROLEED FUAREOME S oSG SRR diehrla 06d w |
be descri beo"ﬁm')@aﬁ‘?)%%rd@%ﬁﬁfgﬁ%élg &SQ?‘ non-contact nethod, |aser I|ight

t ace 0 e [

i rradi ates e sur rewitable thermal |abel in the

non- contacting cormhd hRBundbEehdiey!dehiniARRAr i thE 1385 et %)ﬁ@d'bggcﬂg
absorption and photo-thermal conversion layer 3 at the surp ace Of the
rewitabl e theradiktibaliet thebrmotting Gn tabeoriases withgihle A86hodUTRE pFeddhe
absorbed laser light into_heat. Due to the heat generated by the

conversi or, t#¥ealen isdautheorangedof Bd tesiG nbl/mm< andrpwéarebhpimghagent in

t he heat-sensitive or vel o nt layer 2 below the Iight absorption
and phot o- t hefAP#l °£§ﬁi/@r%£§ﬁn‘hﬁﬁgg 3 react . wWith each other. Thus, the dye

necossary that, adtinaefSadl AR she Bmokie ol SRhey SR g iR EitiatiR nod of
e e, g ol e st SO St Pe
having the wealsbeptipity Sffcthieenedhanfrafd fiser Sightt upseiar i gedRdaignee t he
visibility and the readability of the recorded inmages using
0 1mages into the rewritable thermal label in accordance with the method of
the present invention with the surface of the label. It is necessary ﬁhat
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/mm? and preferably in the range of 3.5 to 12.0
15 rmJ/mmz. When the product of the amount of energy of irradiation of the
laser light and the absorptivity of the laser hight is smaller than 3.0
md/mm?2, 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/mm?, the amount of
energy is greater tham 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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reflected Iight deteriorate. Laser |ight having the wavel ength |onger than
1,500 nmis not preferable either since the Iight absorption 18&meptember 2006

phot o-t hermal conversion |ayer is gradually destroyed due to a greater
anount of energy per unit pulse and a greater effect of heat and the 25
durability in repeated recording and erasure deteriorates. In practical 20
15 Septenber 2006 applications, sem conductor |aser light (830 nm or YAG

| aser |ight (1,064.n¢ advantagequsly used. The, anount of energy per
unit area of the ﬁIatsg% H%?gﬁ%?g%pgﬁl%e&ﬁ%y&ﬁﬁaé&i B?%eé't SB?] ?’H'anehéf rf'g@or di ng
I N accor dance,yMi f . b Av.eNt | S. I4n the range
of 5.0 to 16 5 mymd e LS a th B Rhurce of MBS ReN S D 551 .
It is necessashortdaihlthbagianehenpreférable Qoafedkd A¥%nt %phﬁ&i%%itﬁﬁitﬁﬂ in

e

the nethod of the present invention be decided in relation to
absorptivity oitputefibairadiationed Tiesshortégthe distahckpthd hors peefeginlg of 10
images into the rewitabhle thermal |abel in accordance with the nethod of
the present iWo¥ntheostaifpeint o the ppte dithedasardight and thescampassarly t hat

t he product of the aJ t. of ener of irradiation of the |laser |ight and
the absorpti eﬁefra%&ﬂﬁggﬁﬁ'isfjbﬁéhﬁﬁrflf’?’rbseaﬁ@ %@F&%W%Q%@P@ﬂg@ in the
range of 3.0 r I nethegsrange of 3.5.t0 12.0 15
mJ/ mMmR2. Wen %%eﬂagﬁggdﬁéw ?%326 unta%gs Xeslr‘fg?aﬁg °£ftﬁF%F§’6’ft3ﬁ%W96@ he
laser |ight dablel fromadlfostphilpéihy ofthd Rtm ARRN of thdlinded. Sﬁle!g'f‘éatlepyf% ‘;’ 0

e

mJ/ MR, the anopunt of energy is insufficient for the recording an
suf fici ent * compeedt ofastaoming, thee nubee cdbpatagrohsrdua ih the bdecoddsai REGhe Wen
the Produgl Ofectiting Bine. %A Speed ot lcanning of 5 misscond. or snter B
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  quenched 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 rewx-ifable
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 nam. The light
absorption and photo-thermal conversion layer 8 at the surface of the

25  rewritable 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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20 the absorptivity of the laser |ight exceeds 14.0 mJ/ m®, the anount of
energy is greater than the anount of energy necessary for thdScgRiember 2006
devel opnent. The | euco dye and the | ong chain al kyl -based col or devel opi ng
agent whi ch have been nelted together and devel oped the color are anneal ed
at tenperatures around the tenperature of 25 crystallization and are
crystallized separately. Thus, the concentration of the devel oped col or
decreases or the fracture of the surface takes place. 21 15 Septenber 2006
It is preferabl BeEePaRTY fRal e ARBUHCPl\BRIFEY HRETS URftageeaopravided by theabl e

h | | abel. . the Li f I l, i 1s.3 hor
ol though tho BPaTabaR dodths SRMEER 4 KRS, e Slatierthonan 0 OhuBut of
the i di ati - ' 5, f th
Standpoi nt of “Phe aa bSO F0 (REFEERERETe, SATIPRE it SARROR T 0 5O ¢

preferabl e t heindshend gaeferhblghin the raaEeof 1112 89 295 AnEAVE eds dbamRt er in
the range of about 1 to 300 pmat the surface of the rewitable thernal

| abel frond t hamsvuahdgoienergyf of hihef basent light qfer tteiti aege pravidedrieatide t he
speed of scanning, the nore advantageous due to the decrease in the 10
recordi ng ti nira@iatigader tie xecardingg Yfhen thesupom ofrengraafosthe srasure

u

preferatle. |1 Lol sl PY A0 e ol f e Loser L8 S0 T oo
e Pt g ke e e 0% 5 WP AR R SHH T
wi th the cool redtdudiimdgetifgubsisiaBY RothpadteB edaled. | TEAHSIUAT MYt he
| aser light for the recording. For the cooling operation, the scanning
with t he lGseslighthhieftaranaineng and antperédsh i ke sisibility and deterioration in
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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may be conducted alternately or simultaneously. The erasure in the first
enbodi ment of the nethod of the present 20 invention is cond@ceriember 2006
rewiting the information on the rewitable thermal |abel into a novel
informati on. For the erasure, the surface of the rewitable thermal |abel
is irradiated with near infrared laser light having a wavelength in the
range of 700 to 1,500 run, The light absorption and -phot o t her mal
conversion | ayer 3 at ewritable thermal [|abel

%Ee sgrf ce of the .2 f;

absor bs thfe Iitght A5 theshepded ?01%&@%1 eatet mell san brarspd withtgy s'
r e .er asur can I O i

necossary t naRebRetalio i fort Bg 3Ee BYRAEt Sfipe tahd s heattel ThY et '°

i rradiation tg;hhe sSurlageafly ’Eﬂlﬁr&&%ﬁhbﬁ%@hh ff 75 %ﬂéeaa%gupé is Jlgrtfd

non-contact type 10 for the erasure be selected in't range of

times and preied abé Bukfack RE thangbelols dotl@arhaged. 5 Hor egiﬂ%er%ughe 5
anount of energy of the laser light per unit area provided by the

irradi ati dn fand stanlese stedl mylls \Waenbe heedmpdndilicmeendibgy s exhibitingsur e

is smaller than-ﬂ,l 1 tinmes as great that for the recording, the anount of
energy is i ns¥ice %’i“éh?atfr@ﬂs‘é%eé?% Bbled it is not possible that the

Srigntly 1ertrendiirigoimants thals B Eotihet "5 iirgprsa oF N OEratator at o
slig y le ration
in the read 'htﬁheoﬁal%Es§QP’ HbE 1B frﬁélferrt%%ﬁ' o %hﬂéﬁ% foRRgalad

recording and erasure. Wen the anount of energy for e erasure exceeds

3.0 tinmes asthgrdlieside fdiaé th Qhe tphtr A605stid0 antlth AGBHEIM S cRRREGYN €XCeeds
the anount necessary for the erasure. The |ight absorption and 15

phot o- t helOvallagenienrsasss ala%/prolﬁelas subke asuattadenaft ofhe Bgletl absorpidet r oyed

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 label 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
Light or near infrared light. As the light used for the erasure, ultraviolet

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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by the |aser Iight and a decrease in the visibility and deterioration in
the property for repeated recording arise due to the change1brSaptemieri2086
properties. The anount of the residual image can be further decreased by
further decreasing the rate of cooling by contacting with a heated roll 20
or by blowng the heated air in conbination with the irradiation with the

| aser light in a prescribed amobunt of energy. It is preferable that the

tenperature of; . I s e {r.is in the range of 100 to
140C. The am)%lré}R gﬁateﬁﬁge’ﬁge@% t?éﬂ%?ér&aglégﬁgﬁhe gﬁé‘dsutcltlorsf t*’ﬁrqlﬂ%?ntdgg%%é’d by
starting the praid il BTt t I g Bl AL OaM hght 25
for thegerasure i%él??%ﬁﬂ?’g@%ﬁ%ﬂ%%%%%%getz ngAgg!tﬁ%érﬁeat egﬁrﬂtﬁlﬁq, any

conventional #edtthd almlokpttainy b theedlivatibiettlighessy kké ifdas iasdrodighg t he
surface of the label is heated at 100 to 140C within 4 seconds after the

i rradi ati on viwHDgthlet eagnure He leof doudf timest ag grent andheherodurf atd¢hof t he

| abel is not damaﬁed For e rrplqg, _rubg%i @q?l s 5 and stainless steel rolls
can be used aM8ouRt pLenersy Woaradigtion of the faser dighteaandthepbsarptivity i st ance

i s preferabl 4, L.Svpfef t hat t r ybber, has hardness of 40 or
greater. V\hglﬁr]\1 % agé]ﬁg%ﬁgg{é@%#‘ gtsﬁﬁf%?%lg’gzlf’e :igbegrﬂaﬁrll%g %}E%ﬁﬁc%g’%ﬁ?"t ke rol |
is soft, thegdhesive force to the |ight absorption and photo-thernal
conversion 10 | ayer increases and problens such as attachnment of the |ight

absorption and pliu cunhabnab Gonvehentsgdsaybtaihed t B HORRVed@d, &5ise. In
the first enbodi nent of the method of the present invention, when the
recordi ng i s acepnigocedvitlf the mathod pfgewrdiaganeemnsarastinagdsensing¢hs di ng i s
conduct edl in the, sg{’re manr;&r as1 that for the fornmer
0  rewritable 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 the 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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15 recordi ng. Ih this enbodinent, the rewiting can be achie
irradiation with the laser light in the non-contacting condi ﬁ?’%‘%&&?%@ﬁs

the rewitable thernal |abel remains attached to the adherend. The second
enbodi mrent of the method of the present invention will be described in the
foll owi ng. 20 The second enbodi nent is the sane as the first enbodi nent of
the nethod of the present invention except that the nethod for the erasure
is different. In the second enbodi ment, the light used for the irradiation
of the surface of the rewitable thermal |abel for the erasure is

ul traviol et (Yo} lofl -' , Li,aht ed for th
erasure, ult r%?/i Igrg ér%ﬁ) |()gﬂrﬁ1&{?g£\?%%ﬁlg%vg% e%%sl'}% 11is‘in t Cé)ﬂ?ra(gedygﬁjgfneéﬁo to
400 nm or neafayepfrared |ight having a wavelength in the range of 700 to
1,500 nm can be used. 24 15 Septenber 2006 Light satisfying the condition
that the product of triveyhnsilrmediasederapypoumdowitield voys isr(adictiylomnigy- t he
ultraviolet light or the near infrared |ight and the absorptivity of the
ul traviol et | #GHroxyPhens) 13 rethﬁk-zan@fbyhnghlr3-yBu¢-az>@htheliée asutle idyel. 1 to

3.0 tines as great as. the product .of the ampunt of energy of_ irradiation
of the I aser PYGHTSOAnE f”ﬂeg'%i‘B‘sU&? ofi {ﬂ Pt?r'iﬁfggf w&ﬂgﬁmﬂ At gw veighheofsur f ace

f the | abel i | ' T i ze.th t

Obt i et by  hASHMACLEARNINAERTREORE B MRETSRVESiNES (SEY O 2998

erasure of i n@gRbopisEAged)a.5 portb B éight 6%15(51%'55%1 abé};QP%s aife %ﬂpe&%ﬂtcom act
S

type of the present invention, the recorded i hagés can be su antially
conpl etel y erask@,50carbeby mesightt @tetrahpdrofatad apehe diatibg sbBeaEeews t hout

det aching the | abel from )

10 pulverized by a pulverizer and a dispersion machine to form a dispersion
and a coating fluid for forming a heat-sensitive color development léyer
(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 03,08 1,30r5
parts by weight as prescribed for Examples and Comparative Examples,
100 parts by weight of a binder of the ultraviolet light curing type (a

20 urethane acrylate-based binder) [manufactured by i)AINICHISEIKA
COLOR & CHEMICALS MFG. Co., Ltd.; the trade name: “PU-5 (NS)”]
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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t he adherend. Therefore, labor and tinme required for detachi he | ab

can be elininated. The nethod can contri bu'?e to the materi al qggﬁpﬁsn%?m%-

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 labels for control of articles such as |abels attached to plastic
|.abel s_ used. for control of

cont ai ners us r transporting 20 foods,

el ectronic pa&?s&%ﬁ%miai’%&- a&t?‘gﬁ%‘f?]‘f’%@ ayipg gdelpase gheet or control of
distribution of arji p Jnventd on Wl descri bed
nore specifically %m%ﬁ&gg%:‘\@rre cgytﬂ%teeé%?rmqp&égﬁgna ?fﬁlgg?% 58 'lﬁg.“%wever,
the present | E@fidaefiobd by'POHATIGEILID; the @ Rhes: "BEMA SeRLEFper 2006
A) Preparation of a coati r%?g fluid for the heat-senéit%iv‘% col or gé@g?oprrent

| ayer A triaryhsevh@dewithse dilivompaesih vhitamings Satallysdi(etdmulfatuhdt bp

2-et hoxyphenyrlgﬁ)a- 3-(1-et hyl - 2-net hyl i ndol - 3-yl ) -4-azapht hal i de as the dye
precursor 3n Réﬂé)'mwo ORNRB3Gt SobyLidei the tr8 pames ‘BRX21 Hhtinosn :

3;3\(/: gglt P\él égh%ﬁg‘f‘ggg@% uélftfsg%} "xﬂ%ﬁ%gp g‘ft%gé@??;? f?%-%géf%n?s?fl@remg&%%s per sant
10 pui veri od gt 808, € botbBid e Rl s RPaRRnc Ahdart of dhfvslegie por o1 on
and a coat i NGsHebt!i Whichr wadr Bdt8d SwhBaths eMSdonleV fest?! Rhs ARUEICRIBN . aYer
(Fluid A was prepared.
adhesive coating fluid prepared by adding 3 parts by weight of a
10 crosslinking agent [manufactured by NIPPON POLYURETHANE Co.,
Ltd.; the trade name: “CORONATE L”] to 100 parts by weight of' an
acrylic adhesive [manufactured by TOYO INK SEIZO Co., Ltd.; the trade
name: “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 pm
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 conditions 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
thé adjustment by the pulse frequency): 70%; and the spot diameter: 100
25 pm. The 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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B) Preparation of a coating fluid for the |light absorption a
phot o-t hermal conversion |ayer 15 A near infrared |ight absorqgﬁe&*emc?rzoos
phot o-t hermal conversion agent (a nickel conplex-based coloring nmatter)

[ manuf actured by TOSCO Co., Ltd.; the trade nane: "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

AN G SE| KABCRRTE, o VPG B et area CEammm ek fhsyeroie-of P65
[ manut act ur oq B hiopEeRFaERtsste B BB AR 25T Rhe (PapisHReof thasrosi |

RoT2 ] oL enbheRfr SRl 1N R TORIN QRBED Wi BRI RO LT O

formng a 25 light absorption and photo conver sion

was prepar edusdbad thSepvanbef erkd@p uséd forrbpaedrdiiy. of an adhesive |ayer
havi ng a rel ease sheet A pol yethylene terephthalate filmhaving a thickness
of 100 m § maPBdf Aéethodof Bye @@RAYE Co., Ltd.; the trade name: "LUM LAR T-60"]
was coated with a gilicone resin cqontaining a catalyst [manufactured by 5
TORAY- DOW CORNI NG €3¢ erpgure: wapcopfygtednusag a dpseromprkey gmitfing dasemt such

e 220t B AP REN k. TR PUTEREH S U ™
Coated LIV e Skt sp00ak0e ALY AR AR ARV ¢
[ manuf act ur eddisyaride REQN (A t¥dREDOANE; @e speed of scanning: 3,000 mm/second;
10 thé line width® 0.1 mm; the duty: 50%; and the spot diameter: 100 um.
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/mmé). When ultraviclet UV) light
was used for the erasure, the value was converted also into the amount of
15 energy per unit area (mJ/mm2. 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-3 1007], the
reflectivity of the near infrared laser light and the ultraviolet light
incident 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.

28




Ltd.; the trade nane: "CORONATE L"] to 100 parts by weight o AN
adhesi ve [manufactured by TOYO | NK] SEl ZO Col.o, Lt dy thegt radésﬁeﬂgﬁ‘%r 2006
"ORI BI'NE BPS-1109"] in accordance with the process using a roll knife
coater in an anopunt such that a | ayer having a thickness of 30 m 15 was
fornmed after being dried. The fornmed filmcoated wth the adhesive was
dried in an oven at 100C for 2 m nutes and an adhesive | ayer having the

rel ease sheet e ed. D) ,.Method of, the recording (printing) The
recor di ng ms%ﬁ\gg@lﬁoﬁﬁﬂb‘agng&g&mwr ker enitting laser 20 |ight
[ manufactured by S ‘. ] | e YAG l.aser,. (the
wavel engt h: 1064 n%%%g ecﬁﬂpﬁcﬁﬁ}mgrné%]&huss%%d&%g afcglgqage\/??s%on

di stance of iegddi Béi@Ade.l18ThAN Y edul@ SPABE RlcoRBABNLMY: th3: ond;
the line width: 0.1 mm the duty (the fractig(r)l ofgt%@actu%gﬂﬁ due to

t he adj ust nenevadyatdiebpulisealf shegrrerniyn) and A tlendsé b€ aShat celap@i®RE inl00 25
gm The anount of energy provided to the |abel for the recordi ng was
adj usted by cheegdarcerwdh ghe fellovwgng|cageria haming 4 atadesivas converted into 27

15 Sept enber 2006 Lt he, apount,.of  ener. per uni.it area (mJ/ mm®) and the
product of the ann%?ﬁ‘ﬁib?ﬁ%‘i@?d@?g;g?’am‘gé)d by the irradiation and the

absorptivity of the negr i weg?%geqf@%e&ﬂ%fﬂnf?% ?%Egg,‘rl Oe(rjgcirc?}?atle. th the

surface of the |abel was use anount o e

recording. 5 E) Method of tRgstBiasiial ﬁleé‘l}i@égﬂl‘& WAS, n%f ing a
| aser marker emtting |aser |ight [rraEr’lsﬂf actured gy Slﬁfﬁ% Bfﬁ%ééﬁééqLP F10]

whi ch used a YAG | aser (t hef tlevkdesugieread€64 nm). The conditions were
adjusted as follows: the : ‘
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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di stance of irradiation: 100 mm the speed of scanning: 3,00 econd;
the line width: 0.1 mm the duty: 50% and the spot di arreter:q5%$tﬁm%efﬁ868
~amount of energy provided to the |abel for the erasure was adjusted by
changi ng the output of l|aser. This values was converted into the anount of
energy per unit area (mJ/mm®2). Wien ultraviolet UV) light was used for the
erasure, the value was converted also into the anount of 15 energy per unit
area (mJ/ mR). The prodyict t he ;amount pf. ener r.Qvi ded by the
irradi ati on and the abg%!r pt ﬁ%ﬁsf@u%f]%aﬁgs ﬂgiﬂ)e Fﬁ?&gp‘é@d&fs‘gﬁmﬁuﬁﬁ?‘fcr t he
ultraviolet Iight used for t r | i he e |abel was
used as the anount of energyﬁggﬁ%%PE%Heapggw%%%?&Eﬁ%%%qfor t he
measurenment of the absorpti \fidgaeatlyl n8dé nibdaltes.he 20 surface of the | abel
Using a nmeter for nmeasuring the refyl ectivity of incident |ight
[ manuf actured by SHI MADZU SHeSAIMSHDages of linechartdEinld bkQledrly t he
reflectivity of the near infrared |aser |light and the ultraviolet |ight
i nci dent oh the surface of &isiengishasd by threyisual ehssevatiousanbby thedsand 25
t he value of (100-reflectivi %ﬁ%ﬁ)% was, useq as the absorptivity of |ight
with the surface. 28 15 Sef Bar oledeagsT: Nt hod for eval uating t he
result A bar code was printed in a manner such that accurate distinction
coul d-be made. The results of the recording and the erasure were eval uated
by visual obseEkyapieon and by the use of a bar code reader in 5 accordance
with the following criteria having 4 grades: Result of recording (printing)
Fluid A prepared in 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 Imanufactured
by TOYO BOSEKI Co., Ltd.; the trade name: “CRISPAR K2424”] used as
the substrate in accordance with the gravure pﬁnting 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 fiuid for the light absorption aﬁd
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 pm 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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4: Very clear line charts; line charts could be accurately I.sd 1 nqui.sh
by the visual observation and by the use of the bar code regag#«;pr}%mbgr%%oe
Line charts could be distinguished al nost 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 nade
15 m stakes. 1: Distinguishing line charts was possible neither by the

vi sual observationﬂpor (%/ t he use olfl t.he bar gode reader. Result %B
erasure 20 4: No res§ dddestVrada¥chhaving 3ha¥f3fe§5%t shgat. paPRAseAgiR sk ng
i dual ima ! ' ' r the_visual
bbservat i on morPayeipl B SRAUARNRSAPATILE IR B ylTeiitER g

residual imagd® bacl fae ehakid Subyirhtefor?? Mwii@blORESYAL |90 he use
of the bar code reader was difficult. 29 15 Septenber Ooag)Ig g’?t%g{ldual

i mages of | i reboyhar The abthineldatiinatengus sverddbynd hemersial siolsaby ghé on; t he
bar code reader  frequently nade m stakes. 1. Residual imges of |ine
charts codl d 16&Tepbly [thermal label was obtained. Then, the obtained material
sheet was slit into rolls having a width of 100 mm by a slitter.
Rewritable thermal labels having a size of 100 mmx100 mm were
prepared from the obtained rolls and used as the samples for recording.
The absorptivity of- the near infrared laser light having a
10 Waveleng*th 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?Z,
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/mm?2. The amount of
energy used for the erasure was 7.8 mJ/mmZ, 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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5 distinguished by the visual observation and by the use of ar_ co
reader. Exanple 1 Fluid A prepared in A) Preparation of a coéé%%pq?mh%%gﬁ
the 10 heat-sensitive col or devel opnent | ayer was applied to a foaned film
of pol yet hyl ene terephthal ate having a thickness of 100 m [ manuf act ured

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 for coatjng | yermggd_a t hi ckness of 4 m after 15 being
dried. The obtai ned™®d&fihy qfa“\?’@re yafipn dg perorfenseetitht Bodethnd f@

' d ze it I d | f d. h
bt ai ned neat SURREFTE SRtk Bl Bl B In g o, LRb iR i Ervatesiof ' )

Preparation ofixgnp®afs p@1iluid for the Iight absorption a nd photo-thernal
conversion |ayer which contained 1 part by weight of the 20 |ight
absorption and photo-thermal conversion agent for near infrared |ight was
applied in accordance with the flexo printing process in an anount such
that the fornmed coating |layer had a thickness of 1.2 mafter ~ being dried
and the obtained coating |ayer was irradiated with ultraviolet |[|ight.
Thus, a |ight absorption and photo-thernmal conversion |ayer was 25 prepared
and a substrate for a rewitable thermal |abel was obtained. 30 15

Sept enber 2006 The adhesive | ayer having a rel ease sheet prepared in O
Preparati on of an adhesive |ayer having a rel ease sheet was |lam nated to

t he back face of the substrate for a rewitable thermal |abel obtained
above. The obtained | am nate was wound and a material sheet for the
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5 rewitable thernal |abel was obtained. Then, the obtained &g&grial sq%%%
Rtgmher

was slit intorolls having a wwdth of 100 nmby a slitter.

thermal | abels having a size of 100 nmx 100 mm were prepared fromthe
obtained rolls and used as the sanples for recording. The absorptivity of
the near infrared laser light having a 10 wavel ength of 1,064 nmwith the
surface of the rewitable thermal |abel —was neasured in accordance with F)
Met hod for the measurenent of the abséP¥tlidity of light with the surface
of the | abel s—found—to—be Y%—TFhe—te 6 he—fr-ecordi-ng—we
conducted in acggndance with D) Mthod of the recgrding (printing). The
anmount of energy of laser light 15 provided to the |abél for the recording
was adjusted at 10 mJ/ mmR. Since the absorptivity of "The near infrared

| aser |ight wBeoBR8% the anpbunt of energy used for the recording was 5.2

mJ/ 2. The t est QfindPeoRiabiiety \8S condqgted1¢?gﬁﬁﬁordgnced¥ithl ) Method

of the erasure. The anount o hergy of | aser provi de o] 0 the

| abel for the e@g?ﬂﬁguﬁﬁgﬁﬁﬂﬁdéted at 155/ nPR. THe arBunt 76f efikrgy used
for the erasureawasntéf &hemgl/uggdidor The anounk ofsgnergy obss | asgy | +.ght
provided to the feafydingfayb) t he erasure was 1.5 tines as great as that for
the recorth ng. Thendkfecp@ated at 100C was bl oyn fop 2 sgconds tq the face
of the label 1 second after the irradiation with the laser light ® 25 for
the erasure. 31 15 Septenber 2006 The results of the evaluation in
accordance w Efas@ Method for evaluating the result are shown in Table 1

together wth thgohfRsthbaalenedy@Pl €5 2140 1 o9 19 19 15

a a afa A\

absorptivity of light % (d) 52 52 52 71 71 71
15 amount of energy used for 7.8 7.8 104 1.1 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: md/mm?2
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32 15 Septenber 2006 Table 1 -

of provided energy (a) 10 10 15 5 5 10 absorptivity of
52 71 71 71 -anount of energy used for 5.2 5.2 7.8 3.55 3.55 7. 1 recordlng

(axb) 10 result of
(c) 15 15 20 10 10 15 absorptivity of
anount of energy used for 7.8 7.8 10. 4{‘

i ght

able

1 Exanple 1 2 3 45 6 5Rec
Ilght

”r% ﬁ@e“&p%

recording 4 4 4 3 3 4 Erasure anmount of provided energy
% (d) 52 52 52 71 71 71 15
.1 10.65

erasure (cxd)

(cxd)/(axb) 1.5 1.5 1.33 2.0 2.0 1.5 of erasure-S- 3 - 20
Blowing with heated air tinme of starting browng heated—1— o T 3- air
after start oExampladi ation of light for erasure gsecond) regu gfl erasure
4 - 4 25 Note: The unit of anount of energy: mJ/ m® 33 15 Sept enber
2006 .
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 UV UvVis
absorptivity of light % {(d) 71 80 80 Uvee uUvao
15 amount of energy used for 14.2 8.0 12.0 9.0 13:5
erasure (exd)
(exd)iaxb) 1.33 2.0 1.5 225 113
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/mm2
Example 2
30 The same procedﬁres as those conducted in Example 1 were

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

conducted dﬁring the erasure.

- Example 3
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Table | -2 Exanple 7 8 9 10 11 5 Recordi ng anmount of provide er a)
5 10 5 15 abggrptivi ty of light % (b) 71 80 80 80 80 amun35$epéﬁé\l®l 2008
used for 10.65 4.0 8.0 4.0 12.0 recording (axb) 10 result of recording 4 3

4 3 4 FErasure anount of provided energy (c) 20 10 15 W/ 10 WV 15 _
absorptivity of light % (d) 71 80 80 W90 UV 90 15 amount of energy used

for 14.2 8.0 12.0 9.0 13:5 erasure (cxd) (cxd)/(axb) 1.33 2.0 1.5 2.25

1.13 |t of 4 20 oW n i th,heated aiy tinme of
starti LSS& owpngeL@get”esgr%e Prﬁiiéd“-”e%i s 5*’9%‘?_ "g’é‘ﬁn‘r‘?‘?e@fﬂ} r ’é%}?%ei ﬂﬂ.wﬁ :c i ght
f h ) : . -

hount of encrRaReltl Gt {ha elARIEEs rdvited oo RN Tor liCriichn

conduct ed i n &R erabuteasd (BOBsEIteH ERIRRhatWiRh thoSiDhEWLAG: Wobdp t he ai r
heat at 100C was not conducted during the erasure. .
were changed.

5 The amount of energy of laser light provided to the label for the
recﬁrding was adjusted at 15 mJ/mm2.

Since the absorptivity of the near iﬁfrared laser light was 52%, the
amount of energy used for the recoi'ding 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/mm2 The amount of energy used for the erasure was 10.4
mJ/mm?2.  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/mmZ. Since the absorptivity of the

near infrared laser light was 71%, the amount of energy used for the
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Exanpl e 3 34 15 September 2006 The same procedures as those gQ d i
Exanpl e 1 were conducted except that the energies provided tag £RPL{ Hﬁ?—ﬁ %%Gp
the recording and the erasure and the condition of blowing with the air
heated at 100C were changed. 5 The anmpunt of energy of |aser |ight
provided to the | abel for the recording was adjusted at 15 nmd/mR2. Since
the absorptivity of the near infrared | aser |ight was 52% the am)unt of

ener oy, ecd (ool §50"H80Raufs® TRl IR OF 68T Bt L,

| aser |ight provi € erasure

ml/ m2. The a5RviHedOfo ﬁmweltfa@%wragm FhaSly &M@ﬂoﬂe ﬁiil/ ofThe

amount of energy of laser light provided to the label for erasure was
1.33 times asmrepbfl kset hizht sed tfhetheesisdragas The ndi/mmi eaiad aaloudP0C was
blown for 2 seconds to the face of the | abel 3 seconds after the

i rradiation wiftemergieof lser lichgnrovided tchthediohel fox the Srasvanpras 20 Theesane
procedures as those caonducte n Exanple_ 1 v,ve{le conduct ed except that the
|i ght absdr pﬁs&?eahasgli%h r the Feper nv§'|b§i36¥1 eptgdat 1992C m@d@lp@afg@l ng 3

parts by wei i or phii and rsion
agent dESCI’I?;%e dglggha %1 8@?‘\%‘? gffbeegq %egan‘%@iﬁ%rqch r@?ﬂ)‘i‘tﬂfﬁ&”ﬂh % he
erasure were jghg foil'ﬂge absgeptivity of the near infrared laser |ight
having a wavelength of 1,064 nmwth the surface of the rewitable thernal

| abel
Example 5
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/mm2.  Since the absorptivity of the near infrared

20 laser light was 71%, the amount of energy used for the recording was 7.1
mJ/mm2. The amount of energy of laser light provided to the label for
the erasure was adjusted at 15 mJ/mm2. The amount of energy used for
_tlie 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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was 71% The anount of energy of |aser light provided to the l|abel for
the recording was adjusted at 5 mJ/m®. Since the absorptivi t1§a§?9tf=ﬂ§)erf?3§ﬁ
infrared | aser light was 71% the anount of energy used for the 35 4 15
Sept enber 2006 recording was 3.55 mJ/m®2. The anount of energy of |aser
light provided to the |abel for the erasure was 10 mJ/ m2. The anmount of
energy of laser light used for the erasure was 7.1 mJ/m®2. The anount of

energy of laser light provided to the |abel for the erasure was 2.0 tines
5 as great asﬁ%fhi%bﬁﬁ %eﬁ@l&@&eai%. irppdiagion wath dhe dinsandighiaor hewn f or

2 seconds to the face of the |abel 1 second after the irradiation with the
| aser |ight f97°tMhe 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 i n Exanple74 were conducted except that the energies used for
the recording and the erasure and the condition of blowing with the air
heat ed at 5100C werBhe hsange rocéfheesnmunhoaf cendu@pdofn | Bsanpld ahtwdpsovi ded
to the | abel for the recording. was adjusted at 10 mJ/ m®2. Since the

absor pti vi t y ¥Prdpstedrsgent Hratdhe engeeipayeed farghe rearditizand e araume  of

onEr O e PRt B RO ke GRS
mi/ 2. The apuhotht 6PEAS%ybFG5sdreht provided to 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/mmZ. The amount of energy of laser light 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/mm2. 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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t he erasure was 10. 65 nd/ m2. The anount of energy of |aser I [LOVi
to the label for the erasure was 1.5 tinmes as great as that f1(§?§]é|?1tgg%rﬂ%%
recording. The air heated at 100C was blown for 2 seconds to the face of

36 15 Septenber 2006 the |abel 3 seconds after the irradiation with the

| aser light for the erasure. Exanple 7 5 The same procedures as those
conducted in Exanple 4 were conducted except that the energies used for

t he recording d the.,erasur ng t diition of blowing with the air
heated at 100@8@?@%%@&4%% e%‘?ri%?f’ﬁ%gﬁe the deerdie maseadinstpsk abbovi ded
to the | abel Kk j ad] ed. at. mP,. Since th

absor pti vi 'Ejyf?ﬁngﬁﬁe%sgﬁﬁégﬁﬁ?%@%gg%% hﬁi%;éﬁ&{? t off
energy use e un@CElr €h Eigry\\aSed 3 n 2engegy O

| aser light provided to the@JI%zz{bele for t%e erasu%e %a?@g?%/sted' a:ﬁngo

ml/ m2. The ammuntt of eregygyf lasedlighoprdvidede tatis BibobSorltheleidifass The

anount of enerqgy of |aser |ight IIEQ):[OVi ded to the | abel for the erasure was
1.33 times asafgiué@si ats1Q pukmped. - {Fhe armonetof enargy urké fai theemsark ats100C

was bl own for ﬁ s:[?/con?s tﬁ t he fage of t?iﬁl abel 3 seconds after the

i rradiation wiPHRITasERe APGHRL PhFeYRE of Laser hisbt procaded to thedabrhiersane
procedures a h ched,.l ee _cQnduct ed excegpt that the
| i ght absor p'tsﬁhtgng%%g?%ho o?t%hg}rr{r}as%%gg%/agrésl ﬁét f(gy € ﬁ%?gf%?’épaiga Hing 5

ELL, D e o 10 Bt o B TP R 5
after the irradiation with the laser light for the erasure.
10
Example 9

The same procedures as those conducted in Example 8 were
~ conducted except that the energies used fbr 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/mm?2. Since the absorptivity of
the near infrared laser light was 80%, the amount of energy used for the
recording was 8.0 md/mm2, The amount of energy of laser light provided
to the label for the erasure was adjusted at 15 mJ/mm2. The amount of
energy used for the erasure was 12.0 mJ/mm2. 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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the recording and the erasure were changed. The absorptivity af,the 25 r
infrared | aser |ight having a wavel ength of 1,064 nmwith thag %qﬁlpgé)grg.’ﬁﬁﬁ
the rewitable thernmal | abel was 80% The anobunt of energy 37 15 Septenber
2006 of laser light provided to the | abel for the recording was adj usted
at 5 ml/mR. Since the absorptivity of the near infrared |aser |ight was
80% the anobunt of energy used for the recording was 4.0 mJ/ m®R2. The

t of | ' . f th
S adjusted at 10 moPanpie e SrBieR bt ek ARuAA ' Bhahitfe. S "5 o

mi/ M. The apmuhict@f cRRPEHapthé HERE abbaptioR A4 Hﬁgtg}t%ge}ﬁ% caRfrsiof  Lhe

erasure was 2.0 tines as great as that for the recor e alr ed

at 100C was blayen Way pemseednding & paes ﬁ)&Cﬁeighttolﬁth&ig&it'dbsaW andf ter
the irradiation with the laser light for the erasure. 10 Exanple 9 The sane

procedur es asPhofgsbesmaticenvedsion aeeahgpecribedandd), chednetgies esakfur theat t he

energies used for..the recording and the erasure ~were changed. The anount
of energy 5(g)f yegouding; apy ofF et?ﬁ'e’fené?ﬁf”é%"é{’ ylraviplet Héghteg@tedpwgnms

dj usted at . Si Lyity of th i nf | .
"bht v gosioolEE haotdiCE VB ARTE GRRY phd e il B e RE e ) e
The anmount of heneraref ahaStie bGPt 4R aﬁ%édls%'%g?bgi@rwésh%o‘éras“ge

was adjusted at 15 mJ/ nmR2. The anmount of energy use he erasure wa

12.0 m)/ m2. dnevataluntThof abserpgionobf he | weer infrall Rieyilied havihpey | abel
for the erasure was 1.5 tines as great as that for the recording. The air
heated at 100€2vglensihotinl 064 mm swdlthis surface of the rewritable thermal Iabel

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 mdJd/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 mJ/mm?2.
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 tinies 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 md/mm2. Since the absorptivity of
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to the face of the label 1 second after the irradiation with l,aser
light for the erasure. 25 Exanple 10 38 15 Septenber 2006 -}h}e%ﬁgﬁ)ermos
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 |ight absorption and photo-thermal conversion agent
described in B), the energies used for the 5 recording and the erasure were

hanged, ul i e . R i | f 250
N Oes ey B ot inel Bl 1ALAYdIR! Vs BOTPIAE R NG PR U LRI e DT 22
air heated atre:En#6sad92.0 RONAH eGindhehARSOLRA 'tog;éng%ﬁ;ﬁ QPuﬂ??ﬁ%ﬂﬁgfrar ed

| aser |ight having a wavelength of 1,064 nmwth face o

rewitabl e tHeginedbthatedl bylsingth8atrativietdbgarinbioni Hbulh ahl§raPidue to
ultraviolet light with the surface of the rewitable thernal |abel was
90% The anoufe kibebder dhe ofrapumeemwas| adjhstedr ot/ ildeth KmniZ) ethl adebufibnft he

recording Jhas adj ust eq?vgat 5 mi/m2. Since the 2absorpt ivity of the near
infrared IFPasdPersgised i Bisosrappee wasddm mefmarer fine araenaioe! ensagy efor di ng

was 4.0 mj/ T f r of ultraviol.et,|.ight obtained by
usi ng an ul mﬁﬁrolp@}t ﬁuﬁgﬂ%ﬁﬂ t%'gllggﬁafﬁ%t%? BAHEY ™S 1rfrrqé é° §15R1 ahe
erasure was aHhtadr88edbeckligp)/ M2. Since the absorptivity of the
ultraviolet light was 90% the anmount of energy used for the erasure was

9.0 mJ/ m®. The anount of energy of Ilaser light provided to the |abel for
the erasure was 2.25 tinmes as great as 20 that for the recording. Exanple
11 Comparative Example 1
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 light 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/inm?
Since the absorptivity of the near infrared laser light was 45%, the
20 amount of energy used for the recording was 2.25 mJ/mm2. The amount
of energy of laser light provided to the label for the erasure was adjusted
at 5 md/mm2 The amount of energy used for the erasure was 2.25
md/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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The sane procedures as those conducted in Exanple 10 were q&&gcted exc
that the energies used for the recording and the erasure 25

The amount of energy of laser |ight provided to the | abel for the recordlng
was adjusted at 15 md/mR. Since the absorptivity of 39 15 Septenber 2006
the near infrared |laser |light was 80% the anmount of energy used for the
recording was 12. 0 mJ/ mm®2. Since the anount of energy of ultraviolet |ight

obt ai ned by using e ul toravi.al e ht fusi on buIb d rovided to the
| abel for the erastife” ﬁ%‘%lt%td’mi‘? afi%n B/ frprdang va‘th‘@ Ber gy

used for the | ko n ene Y10 er Jight
provided to tﬁk&ﬁ% t e ée?%asure ﬁé?#ﬁ% Og hs tg t e:fé‘f t for
t he recordlnggoﬁ@aﬁ@m@gEg@mgkgqphﬁg1 10 The sane procedures as those
conducted in Exanple 1 were conducted except that the |ight absorption and
phot o-t hermal conversion |ayer 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 blowng 15 with the air heated at 100C was changed. The .
absorptivity of the near infrared |laser |ight having a wavel ength of 1,064
nmw th the surface of the rewitable thermal |abel was 45% The anount of
energy of laser light provided to the |abel for the recordi ng was adj usted
at 5 mJ/mR. Since the absorptivity of the near infrared |aser |ight was
45% the 20 anmpbunt of energy used for the recording was 2.25 mdJ/ mR2. The
anount of energy of laser light provided to the |abel for the erasure was
adj ust ed
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at 5 mi/ m2. The anount of energy used for the erasure was 2.25, ml/ .
The anpbunt of energy of laser light provided to the |abel for ??ﬁtee{gg@o@ﬁ
was 1.0 times as great as that for the recording. The air 25 heated at 100C
was blown for 2 seconds to the face of the |abel 5 seconds after the
irradiation with the laser light for the erasure. 40 15 Septenber 2006 The
results of the evaluation in accordance with G Method for evaluating the
result are shown in Table 2 together wilghehe results of Conparative
Examples 2 to—8: eptenbe &’ ative Example 1 2 3 4
5678 5 Reggﬁﬁgmemg%}g of provided epergy (g 5,5 13 2 52205
absorptivity of Tight % (0 45 .45 33 52 52 71 80 80 anount of erfergy used
2.25 2.25 4.95 1.04 2.60 1.4216.0 4.0 for recording (exfy 1o Tesult of
recording ¥ 2Re&od@ling 2 1 2 FErasure anount of provided energy (g) 55 10 55
30 30 W 3 abs A : ' % (:h) 45, 33 ;52 52 71, 80 0 15
anount of energgﬁlgilg\gﬁzr?g\gggdze%b ge.)30 52.6 2250 2f§3 4 2.1%0 2¢J>)/r%erasure
(gxh) (gxh)/ (exPysoptiityoldisht 6# o 5 14p 1450 835 B26852 71 80 80

ahl A ‘aVaaa
VAUA® A0

amount of energy used 225 225 495 104 260 1.42 160 40
for recording (exf)
10 result of recording 2 2 1 2 2 2 1 2
Erasure
amount of provided energy (g) 5 5 10 5 5 30 | 30 UVs3
absorptivity of light % (h) 45 45 33 52" b2 71 80 UV 30
15 amount of energy used 225 225 330 260 260 213 24 270
for erasure {gxh) .
(gxh)/(exf) 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 b 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: mdJ/mm?2

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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result of erasure - 1 - - - - - 2 20 Blowng with heated air, tinme of
starting blowing 5 - 555 3 3 - heated air after start of il a%qupg??r@pﬂﬁ

light for erasure (second) 25 result of erasure 2 - 2 2 2 1 1 - Note: The
unit of anount of energy: mJ/m®2 30 Conparative Exanple 2 The sane
procedures as those conducted in Conparative Exanple 1 were conducted
except - that the blowwng with the air heat at 100C was not conducted during

t he erasure. %ﬁ[ 06 Conparative Exanple 3 The sane
pr ocedur es as@t% se%g%gzuc éjéglgn Exanple 1 were conducted except that the

[ ght - absor pt i on_afHo PlRhS- §1ebdBlesCABVRIGSE ABnduB MCRRLERAT £ USi g 0.3

parts by weight of the |ight absorption and phot o- t conve

agent descri beshduetdd) exdepe thaetke dights®sorp@iont 48] ph6eoihdiAal sk drBner asur e
wer e changed, and the condition of blowng wth the air heated at 100C was

changed. The Hysvrinas pieparest using h8grarts hy veaightt dfiher lightghbsobgtiom Gnd
wavel ength_of 1,064 nmwith the surface of the rewitable thermal |abel
was 33% The Bhgrdtesnabegysign aesuk desqihedgn Bl the energienusebfdrabel f or

e ecor 0 DR ) Sad SV St BRSO bl
recor di ng wasw#h% ik Hated BE 100R Has 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 33%. The amount of energy of laser
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 md/mm2 The amount of energy of laser hight 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 absorpﬁvity 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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of energy of laser light provided to the |abel for the erasur S a
at 10 mJ/ m®. The anount of energy used for the erasure was % @"%fm%

The amount of energy of laser |ight provided to the | abel for the erasure
was 0.67 tines as great as that for the recording. The air heated at 100C
was blown for 2 seconds to the face of the |abel 5 seconds after the

irradiation with the | aser Iight for the erasure. 20 Conparative Exanple 4

The sane proc th se c 1 conduct ed except
that the energgg §%l32fo mtcﬁet SPm%ﬁpyaﬁg&}eh‘éeaér"Hf‘%”%d lighé weasndi ti on
of bl owi ng wi kbt bg T sorptiyity of
the | asergl i gﬁtﬁéﬁavﬁ3 %glro'}lﬂg%\/\g\g/%ﬁngtg %er&g%%ﬂ?#watsﬁ @%nﬁ%’é‘ 20 eyof
the rew it abl anfobet wilenbalebs Wesr Bahke pI&\Qd@dﬂwlﬂlSe bgl?&efl-.ge\’el%{suké‘%%r i ght

provided to the | abel for the recording was adjuste 43 15 epterrber 2006
cat 2 m/ m2. Siliveted heS5abdmmpli vThy aoiourteofnemtgy nbedfadtlas@isulbd gh was
52% the anount of _ener,gy used for the recording was 1.04 mJ/ m2. The
anount of %ne?@? B/ muser The gmeoyrton] etetey of 1aser Lo provdded e the dshsle was
mP. The a t of ener or_the erasure was 5 2. 60

adj ust ed at used

m)/ m2. The a%LP e&?“*""é’ﬁe‘?’ﬁgg times s glieg{.ﬁs &%Wfoaéhetrécqrﬁ@g aldde aifor the
erasure was 2 S t t he air _heated

at 100C was %amtn%ﬂ;%fl@ gg{(;:%ﬁﬁ s%?loﬁ)?% eF é)l]{l:des @fthte 2(%@1% %bglgﬁﬁ?ﬁ??ds after

the irradi atl@ﬁelv\tﬂéhiahﬁaha@q&tﬂ t@%sépﬁgﬁmr%ﬁ@a%ﬁre 10 Conparative

Exanpl e 5 The sane procedures as those conducted in Exanple 1 were
conducted except that the energies used for the recording and the erasure
10  Comparative Example 5 |
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
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 mJd/mm?% 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 md/mm2.  The amount of energy used for the erasure was
2.60 mJ/mm?. The amount of energy of laser lighf 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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and the condition of blowng with the air heated at 100C mrgﬁcﬁﬂqgeg. ré%

absorptivity of the laser |ight having the wavelength of 1,0

the surface of the rewitable thernal |abel was 52% The anount of energy
of laser light provided to the |label for the recording was adjusted at 5
m)/ 2. Since the absorptivity of the near infrared laser |light was 52%

t he anobunt of energy used for the recording was 2. 60 mJ/m2. The anount of

ener of laser Ii [ he_ | h..Lhe erasure 20 adj usted

at 5g¥rﬂ/ m2. The a'%}io%nt oi% I%ﬁger%{)%e%s%d t?l g%t Ogd‘él%t&gupéaﬁé%mpyf 210 e me.

The anount of coprieb @fcepfoRAt tHINEhPRBYrPEEn b Bﬁ%ﬂoaﬁlﬁim 861%%280 rasure
eat €

was 1.0 tinmes as great as that for the recording.” The air at 100C

was bl own f orlages scenuieptsed neirfgad gats biewsighebf $he apmpdbsoRftid ahfie
irradiation with the laser light for the erasure. 25 nparative Exanple 6

44 15 Sept entitototbermaieonygrsion sgentidesstibad in s the energi¢scdsddnforthapl e 1
wer e condycted except that the |ight absorption and photo-thernal

conver si o# |r§§%§d§g\g§n6{' glb%\reéﬂﬁ‘{}'gi W@resglb%ﬁgeéls iApdnthey kenditionnef biogreg
absor pti on ang: t.0- [SI agent described in B). the
ene_r_g!oe-s used 1cl)lr%t8 hagr E‘?fg{eecl:agétd?%@%v s;%ﬁgng?d;sﬁ:ée ﬁéﬁoépgﬁ’ﬁﬁé’gﬁl}e JR8Y t he
condi tion of jhfiQWedTaseMidhttEiRE a Qﬁ@él@ﬂ%lﬁ;%fgﬂﬁ@ﬂéﬁﬁ PR RAE Suyrf],

absorptivity of the near infrared |aser avi ng a wavel erng 0(f)f 1,064

nmwith the shefmeeitable thamawabehbae 7108 "he | Ah@knt8s edd%y diBisaFoUNt Of
energy of laser light provided to the |abel for the recording was adjusted

at 2 m)/ me. lightgneridednts dissinbpt fari the wicording neay adjufstal atl 2l mdanmPi ght was
/1% the 10 Since the absorptivity of the near infrared laser light was 71%, 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 mJ/mm2 The amount of energy used for the erasure was 21.3
md/mm2  The amount of energy of laser light 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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anmount of energy used for the recording was 1.42 m}/mR. The unt of
energy of laser light provided to the |abel for the erasure \ngg)%é}Fﬂmeé'c?oos

at 30 mJ/ mR. The anmpbunt of energy used for the erasure was 21.3 nU/m2.
The anount of energy of laser light provided to the |abel for 15 the
erasure was 15.0 tines as great as that for the recording. The air heated

at 100C was blown for 2 seconds to the face of the |abel 3 seconds after
t he erasur e surface of the

the irradiati .th tihe | aser |ight " . T s

: abﬁlt \évas_ desfilg))%g W%P?fgj %:E"i‘t&ﬂ i {(ﬁ{ ph@e‘&ex@?é’éie_lg_e ngﬁ&]?ﬁoﬂltl"ﬂgeof | aser
ig uring ] ro res as

t hose conduct ed ingéﬁExﬁéﬁrr%Teg 1SMWE%W&?£%§§H %}ﬁé.?l%gﬁggm@ﬁttﬂe

absor ption ansufaas of fHerewmiitabls Vis e ANabbPVEE 8085 ARPALGHn'SF BlerzyPart s

by wei ght of the light absorption and 25 photo-thernal conversion &gent

described in @) lasandishheravidedtts thie labokfoyi ére teecdlihgwidadies di g and

the erasure and the condition of 45 15 Septenmber 2006 blow ng with the
air heated at™M{GBE e Pinceibephsorptidtmpbendariinfranéd taver light wasf808s,ed

T N
Phe  absor pt i viirs ot of Reee PR BER PRl BUCRER e toRbrant of
o e R T
amount of ené4pdimer. f dhetdmowntasfinergwmef 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.
15
Coinp arative 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 ébéorption 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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24 mJ/ nm2. The anount of energy of laser light provided to the | abel for 10
the erasure was 1.5 tinmes as great as that for the recordi ng. 1519eptgMber 2006
heated at 100C was bl own for 2 seconds to the face of the | abel 3 seconds
after the irradiation with the laser light for the erasure. The surface of
the | abel was destroyed by irradiation with the excessive anmpbunt of the

| aser |ight during the recording and the erasure. 15 Conparative Exanple 8
The sane proc gon i e e . gonduct ed except
that the Ii ghiﬂﬁgl%%?r %tf?ﬁ@%ﬁa 'phgit.,b%%fE ﬁ%r%&?ﬁ%e?%&%ﬁéa}ravgﬂﬁgiaﬁrepar ed
using 5 part slighy WeisgB0%9 tht hembiah lof aleeEPhisen ﬁﬂdth%orééagaﬂ-gt RRENRH
conversi on agent described in B), the energies used for the “recordi ng and
the erasure wadénoianfhd, ambumntasfi @leety bf ghtratiolet ikt pro¢ideRQBeRE 14501 Ng a
wavel ength of 250 nm) was used for the erasure, and the blowing with the
air heated atfortbeerasirasracadivgtadeat 3 rnlmmbs d¥ipre vhe phedrptinityrufahe

infrared laser, |ight. haying. vel engt h, o , 064 25 nmwi.th the surface of
the rew i tSZblléltlfarYg‘;iﬁﬁtr']lg;{‘éb‘g\tﬁmﬁ@ %‘bgﬂcgem%tﬂ% tWas Weride amonasef | i ght
provided to t I . . { s 46 15 Se nb 2006, adj ust ed
5 o e, GeED SRR RLE B, YB°ulied ReRCR L PR B
80% the anDufthowit 6NEAGYyWFaSsdrigh AR - e
anount of energ(;/ of ult rggi ol e? rI igght{.'ﬁgr ovi d@ldﬁ}%ow'?%]éﬁ?ggglrgya% Vﬁg
erasure was dUp8 sinesh o grdatrds th#k fobithe eedodingbsor ptivity of the 5

ultraviolet light with the surface of the |abel was 90% the anount of
energy of ultraviolet [ight used for the erasure was 2. 70 mJ/ m®2. The

10
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anount of energy of laser light provided to the |abel for the erasure was
0.68 times as great as that for the recording. 10 47 15 Sept d&tapteuter 2006

CLAIMS 1. A nethod for recording and erasure of inmages using rewitable
thermal | abel of a non-contact type which conprises a heat-sensitive color
5 devel opnent | ayer conprising a | euco dye and a | ong chain al kyl -based

col or devel opi ng agent and a |ight absorption and photo-thermal conversion
| ayer which are | am nated on one face of a substrate successively, the
heat - sensi tive col or devel opnent éﬁL bei ng placed next to the substrate,
and an adhesive layer |am nated on face of the 10 substrate,
wherein an absorptivity of laser light used for the recording wth a
surface of 'the label is 50% or greater, the laser light irradiating the

fo 1500 hm ahatRabogdan, FeprERE & '38@?3%%5-“2?%6' i vl mgeTAblS O {0
15.0 m)/ "y f 1 ner irradiation of the |aser
light 15 and %I?laelqggsorp ?l\?flté&%gggg)ﬁ?el‘gm S%?lh?@ttsﬁésmomhmg isin
a rangg ofdewaléhihe u un f enerqy of
irradiation of&bthgéﬁ%g%f:gé@gﬁgﬁ%% C&b@% 911%??1@% aﬁlizlebasa ht with
t he surfaamled & I i h u to,3. r eat
TS adin! Uhd, 1 BeRT aﬁf#@&m oot thersed 1| | ah

as the product of the T“anount ener g

i ST P A N Yl o
i rradi ati ctcogssivelpethabent-béglitive tdaRrSauedGifin Ot Izl}%rlb%%fé p.'le?ced next
to the substrate, and an adhesive layer laminated on an other face of the
10 substrate, wherein an absorptivity of laser light used for the recording
with a surface of the label is 50% or greater, the laser light irradiatingl 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
md/mm?2, a product of the amount of energy of irradiation of the laser hght
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 by irradiation with the laser light, the surface of the label is

heated within 4 seconds after said irradiation is started.

25
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heated within 4 seconds after said irradiation is started. 25 48 0 15
Sept enber 2006 3. A nethod according to any one of Cains 115&?%9"1:9%’?&%

.the absorptivity of light with the surface of the label is.in a range of
50 to 90% and the nethod is used for recording inmages into |abels in which
the recorded images are read using reflected light. 5 4. A nmethod for
recording and erasure of images using rewitable thermal |abel of a

non- cont act tgpe A 0 i col evel opnent | ayer
EthoBORRIkERS: o NRR! vRENT é% sC9 24 coﬁlor @%‘10 &’r‘i’g

conprising a | euco dye and a long charn al kyl -based agent
and a |ight abbsorptivity ofilighpRetlo thd eifade &Qh@QQUélrﬁhPH rafAYEbf Wt&@g%r €

| am nated on one face of a substrate successively, the heat-sensitive

col or devel opﬂ@ﬂtthleamthtwemgmpﬂefbed'emmdlng timagbe istebRibedi & vtiieh afe

adhesi ve | ayer ated on an other face of the substrate, wherein an
‘absorptivity Bffcorigg&mqge@mregg@auﬁmgqeﬂgcqedé@m ng with a surface of the

| abel is % or greater, the laser light irradiating the 15 surface of the

| abel for the recording has a wavelength in a range of 700 to 1,500 nm and

roauct of 1 he aodactof KACkEDRhe nf PARAR U Bofds 4EBiE FrGREIanA t ne

product of the anobunt of energy |rrad| 10h O

absorptivity tifertlad l4la8 @F al Adhéortél B9 tvifich €6 41 ifi f 3.0
to 14.0 mJ/m®, a light irradiating t?ﬁee suFf acebofsggﬁﬁaggg Ingg@ﬁg 20

erasure i s uldeveldmohett layghtcompriviag ai hiucardyd and)&tlongthaitn mjg,q%tse@f an
irradiation of the ultraviolet |ight or the near

amount of ene
infrared &??grarfiﬁvﬁwpa%% oppenbtyignd on light uphsozwiion eandi ghotootherial near

infrared fd ghéonverswn layer which are laminated on one face of a substrate
successively, the heat-sensitive color development layer being placed ﬁext '
to the substrate, and an adhesive layer laminated on an other face éf 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 reéordjng 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/mmZ, 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?, 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 labei 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
25  the absorptivity of the laser light during the recording.
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with the surface of the |abel during the erasure is 1.1 to 3.0 tines

great as the product of the amount of energy of irradiation18fS Qmmhﬁ&{l%
light and 25 the absorptivity of the laser light during the recording. 49
15 Septenmber 2006 5. A nethod according to Claim4, wherein the |ight
irradiating the surface of the |label for the erasure is ultraviolet |ight
havi ng a wavelength in a range of 200 to 400 nmor near infrared |ight
having a wavelength in a range of 700 to 1,500 nm 5 6. A nethod according

to any one xof i duki ng. t sure of images by
irradi ation vviAtthﬁ?ﬂ%qdager (ﬁﬁlg ﬁ\gﬂﬁ%ﬁ% 4 e %'é"‘ gﬁe telFélq Hﬂ’édlatmﬁléheed
wWthin 4 seaefids of I rted. .10 7. A nethod
according to anyooEIét@{)%bc%fgﬁ %}%é%pﬂ%&- gb%& teﬁ%‘ih%‘““&b%ﬁ’ﬁb’fﬁle@ﬂ'? of
l'i ght withir her f xR0 (0f I of .50 to 90% and the
met hod is used a?ic%e recor di %g@f‘nﬁélgagélﬁaﬁtlgpﬁﬁﬁ%?ﬁ&%%ﬁ‘ Wﬁggle% Mied

i mages ar earreage w700 toaf 5¢rhad | ight. 15 500

5

6. A method according to any one of Claims 4 and 5,
wherein, during the erasure of images by irradiation with the laser light, the

gurface of the label is heated within 4 seconds after said irradiation is 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 isin 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
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