1 {DESCRIPTION} {Title of Invention} LABEL, TOP LAYER FORMATION MATERIAL FOR
PRINTING MEDIUM, 5 INFORMATION-BEARING MEDIUM, WRISTBAND CLIP AND CARBON
DIOXIDE REDUCTION METHOD USING SAME {Technical Field} The present invention relates
to a label, a top layer material formed on a printing 10medium, an information-bearing medium, a solid
fuel, a wristband clip, and carbon dioxide reduction methods using them. More specifically, the
present invention relates to a label for use in various applications in any fields, a top layer material

formed on ﬁﬁg&aﬁ (um for use in various applications in any fields (for example, ink or ink
ribbon, various coating aterials, and the like), an information-bearing medium for use in various
applications in any fields, a solid fuel manufactured using industry waste such as various used paper
and waste %éi%ﬁﬂ%ﬂﬁlﬁl?s a raw material, a wristband clip for winding and clipping a wristband to
be used with being annularly wound around a wrist, an ankle or the like of a patient and a visitor in the

medical fidi*&HethE i dyfanbRidittRaid EHBOYididxidd YorddictBAétHodd EBHgMhem. {Background
Art} Various\iypes.of faloat matsralsanersinkss mataiais Arys dean ey entinpally utilized in various

applications.in any fields, but these materials have no function of 25suppressing the generation of
carbon dioXie’h E&WQ&TBQWWWQ&]SING W@ver, the label materials and sticker materials

are generally incinerated after use as they are or together with objects of pasting depending on various
forms of uzz@e in::luE '@ﬁéackaging boxes or packaging bags for commercial goods, and a problem is
that carbo '89?&%21'5 é rated with burning of such materials. 30Furthermore, a backing paper
(release paper) terporatilyatiachieibiorthet¢eas sustates oplabelsinraiabseansgamn therismgf the
labelpand disgarded, apders s, 2 anolerRroblem hal SPendioside s snpratgg with an
incineration disposal of such paper.

dioxide reduction methods using them.

More specifically, the present invention relates to a label for use in various
applications 1n any fields, a top layer material formed on a printing medium for use in
various applications in any fields (for example, ink or ink ribbon, various coating

15 materials, and the like), an information-bearing medium for use in various applications in
any fields, a solid fuel manufactured using industry waste such as various used paper and
waste plastic materials as a raw material, a wristband clip for winding and clipping a
wristband to be used with being annularly wound around a wrist, an ankle or the like of a
patient and a visitor in the medical field and the playland field, and carbon dioxide

20 reduction methods using them.

{Background Art}

Various types of label materials and sticker materials have been conventionally

utilized in various applications in any fields, but these materials have no function of
25  suppressing the generation of carbon dioxide at the time of being incinerated.

However, the label materials and sticker materials are generally incinerated after
use as they are or together with objects of pasting depending on various forms of usage
including packaging boxes or packaging bags for commercial goods, and a problem is
that carbon dioxide is generated with burning of such materials.

30 Furthermore, a backing paper (release paper) temporarily attached to the rear

surfaces of labels is released upon the use of the labels and discarded, and there is



Various types of printing materials have been conventionally utilized in various applications in any
fields. 5Printing materials include top layer formation materials represented by inks and ink ribbons
(thermal transfer ink ribbons and the like) to be printed on the printing medium, various coating
materials and so forth, as well as printing mediumssuch as label materials or sticker materials and tag
materials that are made of paper or synthetic resin 10The top layer formation materials mean those
that form a surface (top layer) with printing or coating on a printing medium, but the top layer formation
materials o sl Iar sHbprerstialhe asasiatAnal sriBendideb e ipe.hbeng
incinerated. Howe}\)/er, the top layer formation materials are generally incinerate a]fter use as 15they
are or togé®iErt with the printing medium. Furthermore, the top layer formation materials are generally

incinerated togeth%\HEB%Eé@tﬁﬁ%ﬁ%&ﬁ?&ﬁé@éﬁ&&?g%@wwﬂ%r&iﬁl&‘&qgﬁzh‘?i}’)‘{ﬁiCh the

printing medium is pasted or attached and objects including various products to which the printing
medium is3pRb SR aEReBdhending on various forms of usage. Accordingly, a problem is that

carbop dioxide is ganearateshA0MAth BUrmIRAGf Byeh Mmatatials materiMAFQHeBMES 9 inks and
information-geag'ng media have been co%ntionally utilized in varigus applications in any fields.

As informaflériBRAMI LA TS AR FOPSRRABHMRRG TR HRR RIS THBEIRT8F Wikckers, tags, and
tickets thahsighmadardfipapattiap syathetls sediso Boutthareae Alpeidbvyishungs anch\arious cards
that are al§ mad% (())]%?Saglggtg)crk%}(nthetlc esin, and rewritab] a[ggper ogee(\jlx{)glch mformatl?{n can be

rewritten aap Slrgﬁ?yer imes are e%aﬁ"ﬁr) a3 PR IRrBIALR earlﬁzgm RIBSh ThLL HH4F indicate

various infasmation printed on a front surface or a rear surface or recorded on a magnetic layer or

other functional Iayﬁr d h n ohject of ing or abject of attachment

1
30de;§;nding on the ?es%e%ﬁ\%}e%)ﬁr}%g%% qu%é%ﬁgul%%% #%?gfgnig%o%fge3%%%3%%@?@3%{ no function of
suppressingj Bhergeig st eraigaeborpdioiideratdhenti e dihipduyeifieratstn 3nateriaiohaxample,

while the Iabais,iskese anfiagmataesert it puee lamalignAnd o anAOsment nformation being

indicated on objects of pasting or objects of attaching including food items, cloth items or the like, the
labels, stickétacatigdags are incinerated and disposed of as domestic refuse after use. The tickets are

also finally Sincineraied-andialispesedekaftesRaingsed asadoission tickats e dikge a5 While

the wristbands are particularly used for identifying a patient or a visitor in a hospital, a playland or the

like, tHe wHREBAFUSTHREERY HEhEralidrang Blsposed o yhRmrpacaths; {ggdayer formation

materials are generally incinerated together with packaging boxes and packaging bags for
commercial goods to which the printing medium is pasted or attached and objects
including various products to which the printing medium is pasted or attached depending
on various forms of usage. Accordingly, a problem is that carbon dioxide is generated
20 with burning of such materials.
Various types of information-bearing media have been conventionally utilized in
various applications in any fields.
As information-bearing media, there are not only printing medium such as labels
or stickers, tags, and tickets that are made of paper or synthetic resin, but there are also
25 wristbands and various cards that are also made of paper or synthetic resin, and
rewritable paper on which information can be rewritten a plurality of times are examples.
The information-bearing media mean those that indicate various information
printed on a front surface or a rear surface or recorded on a magnetic layer or other
functional layer, and that are attached to an object of pasting or object of attachment
30 depending on the respective forms of usage, but the information-bearing media have no

function of suppressing the generation of carbon dioxide at the time of being incinerated.



The cards mean those that indicate or bear.necessary information by various 10 systems such as a
leuco system, a white opaque system, a thermal system or a magnetic system, or a system in which
an IC chip is used, and the cards are also incinerated and disposed of as waste after use. Similarly to
the cards, the rewritable paper also means one thagutilizes, for example, a method in which
predetermined information can be rewritten by utilizing 15difference in heat-sensitive temperature, or
other method, and the rewritable paper is finally incinerated and disposed of. In short, the
information-bearin I rally-incinerat fter.use as they are. or together with the objects
of pasting or the o j(g::%g %??%[t%c m% %%%gfé@@%%s%ﬁ%ﬁr %nu(%%ox\?ategi ré%n}élr%{énda With burning of
such mediar2oCuagshtioh alip e pApeesudicas Cardpoardsbxesarg papesserdps, various waste

plastic ma@f&ﬁ@@ﬂﬁhﬁ{%@@m@a@ aauriRssNCAlleGied asINANRI LRSI Byadecyele system

and used as raw materials fo manufacture solid fuels (R. P. F: Refuse’Paper St Plastic Fuel), and the

solid fuels RaEBEShAadIFsaosshas ap Srpeitls rerciAlvapsemalirdckiingre alap inieldy cement

comp@niesn@ia@migala@ﬁm?w% anghenyotharseafieldamiiersin asthe indugiry waste, various labels
and tags which are_made of a paper material or a plastic material and used for printing variable

information thereor, Vaiots SHRERIY AR AREH AOHAEISH FSFdHUH YE8rinbaH SR QAaHEHOBRY other

information-indisiating predimand indareationvheatngimedialeserrise-aaliestadiitapydbevigwpoint of
holding confident'ﬁll information. 30However, the solid fuels naturally generate carbon dioxide when
they are blﬁ%set%?aﬁauaseproblem is that the solid fuels have no function of suppressing the generation
of carbon dioxide dthheatidsercfahelngduirneddich € on\rentianadysaiyemsisthaiod s orywbigh identification

data specifc fo.an nividyal, such s depaiment, name . age. and blapd ype of 8 patient, is printed
P&I’K/ veoﬂ l% ? C}, a pa?len )

and indicated, have beenannu and oosetg/ nd to any extremity s%léﬁt as a wrist,
thereby enststing, thieaidevitificativhioh ap#tiehipnauhedpital SretkertikerSanageceralathbandistbands
have a ba%ﬁggeqﬁoggg 2re.used with being wound around a wrist or the like and being fastened by
wristband clips on both ends thereof. The wristband clips are configured from a male clip portion and a

female clip portiontHat &y toHifeeteds P aramgebihpeadsalepHotainsarithtpit isesdpformed on the
male clip pariapiis inserierl inte Aibapehaleatthe wristhangang m@%%éi%%iﬂﬁgie%pin 10hole

(boss hole) formed aon the female clip portion to thereby allow the wristbands to be annularly wound

and diippeti TRRenGRiEISAb SRR TRE By SlBshcrethery Tt awealls Bangioih for several

weeks.  finally incinerated and disposed of,

In short, the information-bearing media are generally incinerated after use as
they are or together with the objects of pasting or the objects of attaching, and a problem
is that carbon dioxide is generated with burning of such media.

20 Conventionally, used paper such as cardboard boxes and paper scraps, various
waste plastic materials, and other flammables have been collected as industry waste by a
recycle system and used as raw materials to manufacture solid fuels (R. P. F: Refuse
Paper & Plastic Fuel), and the solid fuels have been utilized as a part of boiler fuels in
paper-manufacturing companies, cement companies, chemical companies, and any other

25  fields. Herein, as the industry waste, various labels and tags which are made of a paper
material or a plastic material and used for printing variable information thereon, various
stickers on which constant information is printed in advance, and other information-
indicating media and information-bearing media are also collected from the viewpoint of
holding confidential information.

30 However, the solid fuels naturally generate carbon dioxide when they are burned,
and a problem is that the solid fuels have no function of suppressing the generation of

carbon dioxide at the time of being burned.



However, the wristbands and the clips for fixing the wristbands are incinerated  and disposed of as
waste after the period of use. In other words, a problem is that 15carbon dioxide is generated by
burning with such incineration. Accordingly, for preventing global warming that is increasingly
discussed worldwide, there is an urgent need for reduction in the generation of carbon dioxide, and a
solution thereto is being sought. 20{Citation List} {Patent Literature} {PTL 1}: None {Summary of
Invention} 25{Technical Problem} The present invention has been made in view of the above

problems, and an eigchihaien o RERYARE Iahet ey e uRsion af gesatbig,garbon dioxide,

and a carbon dioxide reduction’ method using the label. In addition, an object of the present

invention iSYiB% BN 2D A TS BhpABIE 3687 HSPIMRAd W I967 BdiHe iS¢ df being
incineratedl, @t CRAPOBAIPxIca AV eHan haihod HsiBgothe Jabelendii addiierhaniestof the

present invention is to provide a |abel t?%:is capable of absorbing carbon dioxide by an incineration

disposal togethdR AP BI1BEBF Bt G ' PEBATBXHBTRHILAE M hEod using the label,
The pfesent inventiogehas haks wiadeatnlyiew of thedbos: prablemssangdianbagbiestibereof is to

provide a top layer materig| formed an a. printin dium.having the function of absorbing carbon
Cioxide, artPAERTOH MBAhE TGRS e e P R R printing
medium. The twadditidn]ipn object Dfthel greseatinieciio past tornprowie deantip dapgrommterial formed
on a printing medium, hat s, capahle.of apsarhing earben ioxide aldts Hmsof 4Pheing jacinerated
and a carbon dioxide reductidn method using the top layer material formed on a printing medium.

In additiorslamrobjset sfitserpré sedot drivadtion d folrovide and pridyesrraditerialtéormiedagnina printing

medin th@&zﬁﬁ@&@a&)&?@?&m@amﬂ%@fmed&@?ﬁ%%Je%mQﬁé@éﬁ}ga%sqge'w&mﬁzﬁ%'tthmed ona

printing medium together with printing medium and 15an object o 1E)astlng or an object of attaching to
the printingdartimy e aedmwed.  The wristbands fastened by the clips are not easily

unfixed and can be worn for several weeks.
However, the wristbands and the clips for fixing the wristbands are incinerated
and disposed of as waste after the period of use. In other words, a problem is that
15  carbon dioxide is generated by burning with such incineration.
Accordingly, for preventing global warming that is increasingly discussed
worldwide, there is an urgent need for reduction in the generation of carbon dioxide, and

a solution thereto is being sought.

20 {Citation List}
{Patent Literature}
{PTL 1}: None

{Summary of Invention}
25  {Technical Problem}
The present mvention has been made in view of the above problems, and an
object thereof is to provide a label having the function of absorbing carbon dioxide, and a
carbon dioxide reduction method using the label.
In addition, an object of the present invention is to provide a label that is capable
30 of absorbing carbon dioxide at the time of being incinerated, and a carbon dioxide

reduction method using the label.



dioxide reduction method using the top layer material formed on a printing medium. The present
invention has been made in view of the above problems, and an object thereof is to provide an
information-bearing medium having the function of absorbing carbon dioxide, and a carbon dioxide
reduction method using the information- 20 bearingsmedium. In addition, an object of the present
invention is to provide an information-bearing medium that is capable of absorbing carbon dioxide at
the time of being incinerated, and a carbon dioxide reduction method using the information-bearing

medium. 25In additjo bj ' ion.4s.to_proyide.an infermation- bearing medium
thatis capabie of Aha S B B T et T setner

with an obficttsPpastngbraniopjdettof antashnsrtierdisp et e esthsovioridebieduetion method

using the ipformationrhearing %@ﬁﬂ@reﬁh@tﬂf@ﬁ%ﬁ&vﬂ?ﬁr@QH&Qﬁﬂ%@.en made in view of the above
problems, and an 30object thereof is to provide a solid fuel’having the function of absorbing carbon

dioxide, and a cardol Bi6X5HE FaGHESETASSEHBHTRIS g thécBoRd forerbeve proplermsiash 2an object of the

present in\&;@émﬁ&&@ﬂ@pﬁ\dqﬁoazmli@ltﬁfﬁiawtﬂ@@&a@&@égaﬁq%ﬂtﬁﬁ%rMnge@g the time of
being burned, and a.carbaon dioxi(?gée uction method usingg the solid fuel. In addition, an object
of the preseHE BRI A BRATR & SN ENALAIL S HERHAS 6T SR G BB Ride by being

burned togetherywithothial foahanhsha eathonedieddareduction method using the solid fuel. The

present invention asﬁbq n made. in view of the above problems, and an object thereof is to provide a
o s S oo B A B el e e tion method

wristband clip having Uhction of apso g carbon
using the iristiedna elipiiidip acdition e shjesiidt thfeapsedeintinwénrbiod is itde praktdemevstistband clip
that 'f'ocapé@%%&@&%%@@,%ﬁar?%ﬁ’g%x&?&%et? d ”cgle oLbsinoy nginer é%%pa}g‘deralcﬁ‘{g%ﬂ dioxide
reduction method using the wristband clip. na élltlon, an OBJe of the present invention is to
provide a Wristsdea elipitatdsisabamle of absorbing carbon dioxide by incinerating the wristband clip

together with 15anyehirgtighalipebjod sueasaisibant2nda shap i85S Ledticting method
using the wristband clip. {Solution to Problem}
formed on a printing medium that is capable of absorbing carbon dioxide by incinerating

the top layer material formed on a printing medium together with printing medium and

15  an object of pasting or an object of attaching to the printing medium, and a carbon
dioxide reduction method using the top layer material formed on a printing medium.

The present invention has been made in view of the above problems, and an
object thereof is to provide an information-bearing medium having the function of
absorbing carbon dioxide, and a carbon dioxide reduction method using the information-

20  bearing medium,

In addition, an object of the present invention is to provide an information-
bearing medium that is capable of absorbing carbon dioxide at the time of being
incinerated, and a carbon dioxide reduction method using the information-bearing
medium,

25 In addition, an object of the present invention is to provide an information-
bearing medium that is capable of absorbing carbon dioxide by incinerating the
mformation-bearing medium together with an object of pasting or an object of attaching
thereto, and a carbon dioxide reduction method using the information-bearing medium.

The present invention has been made in view of the above problems, and an

30  object thereof is to provide a solid fuel having the function of absorbing carbon dioxide,

and a carbon dioxide reduction method using the solid fuel.



That is, the present invention has been made focusing on, in a manufacturing -20step of a label or a
sticker, addition of a carbon dioxide absorbent to the material thereof or lamination of the carbon
dioxide absorbent on the material. A first invention provides a label having a label substrate and an
adhesive layer applied to the rear surface of the lal#el substrate, wherein a carbon dioxide absorbent is
. added to at least any one of the label substrate and the adhesive layer. 25A second invention provides
a label having a label substrate and an adhesive layer applied to the rear surface of the label

bstrate, wherei 10X] i [ tleast : he label
CUnstate and e L o S D Pt & b Adbalide, an

adhesive |esratd0apphieerhinthenrben difrtade fthise mb el hwbre Mtonahaadmekihgrpdipsirdemporarily

attached to.the AADERME IBYShYhEtBiRe@rearbon dioxide absorbent is added to at least any one of the
label substrate, the adhesive layer and the backing paper. 7 A fourth invention provides a carbon

dioxide reduction AetHEHIRIHY ABSERTHES MESHTEH ESRDNSINY IDPEPEARE 8EA VAl label
substrate apshan a¢hesiysilpyalBoplieskiadhg marsuiiace aidhadahalisubsiratrs ianwhich a carbon

dioxide absorbent is added to at least any one of the Jabel substrate and the adhesive layer; and

incineratingFEAR Tt afb ReEiPoS idkitis SpIEbiBEht to absorb carbon dioxide. A fifth invention
provides a carbon Tiexida¢atueiat snethosusingd labek themmethbsvegimpising: pkeparing a label
having a label S%Rstratte and an a hesi\/.et ayef qgg ied to %Feéear .surf?%ré)f he label substrate, in
which a catb5i diokide SoSdoen ?&y\é”? R 5hficated o & 1€ ‘f‘%‘fﬁ‘ff%ﬂ Ot bt Sibstrate and the
adhesive layetidanantiCinaberating thertalveltomalioth @l carbghedioxidebabsoltpent of the carbon dioxide

absoyhent layer to@absprb carbon.dioxide. A sixth invention provides a carbon dioxide reduction
met(k)]foBd using a Iabﬁél?Ctl%flt?1 ?n%t%no%bé%cr%%ﬁts}}ﬁ :T%Sr%%a{h‘r/\%ngﬁgﬁelt g{/?ﬁ}é% ?agglssu%]é%gﬁg?gar{ adhesive
layer applisd-apahks idarbsorface @itive Ribeldutisthatemgnd havaekisinpaysed. terdporarfigrattached to the

15 adheSi\éﬁd%rréﬁu\é’ﬁmx%ﬁﬂf@%iﬁéoeﬂg%ﬂ?ﬁﬂﬁ&?&‘iﬂ? added to at least any one of the label

substrate, the adhesive layer and the backing paper; and incinerating at least any one of the label

substrate, the adh&sidddisiger ehebisetsddRing peasé iaueation thiodamofedioxitibandsiiefito absorb
carbon dioxidg. e sarbemiipide-ahsnrken sambe parlicyatew2RMhe £arbor digddg gbsorbent can

be particulate to nanometer in size. The carbon dioxide absorbent can be uniformly dispersed.
an object of attaching such as a wristband, and a carbon dioxide reduction method using

the wristband clip.

{Solution to Problem}
That is, the present invention has been made focusing on, in a manufacturing

20 step of a label or a sticker, addition of a carbon dioxide absorbent to the material thereof
or lamination of the carbon dioxide absorbent on the material. A first invention
provides a label having a label substrate and an adhesive layer applied to the rear surface
of the label substrate, wherein a carbon dioxide absorbent is added to at least any one of
the label substrate and the adhesive layer.

25 A second invention provides a label having a label substrate and an adhesive
layer applied to the rear surface of the label substrate, wherein a carbon dioxide
absorbent layer is laminated on at least any one of the label substrate and the adhesive
layer.

A third invention provides a label having a label substrate, an adhesive layer

30 applied to the rear surface of the label substrate, and a backing paper temporarily

attached to the adhesive layer, wherein a carbon dioxide absorbent is added to at least

any one of the label substrate, the adhesive layer and the backing paper.



The present invention has been made focusing on, in a manufacturing step of a top layer formation
material, adding to or laminating on the top layer formation material a carbon dioxide absorbent, and a
seventh invention provides a top layer material formed 250n a printing medium which is represented
by an ink or an ink ribbon, or various coating materials for performing printing on a printing medium,
and to which a carbon dioxide absorbent is added. An eighth invention provides a top layer
material formed on a printing medium which is represented by an ink or an ink ribbon, or various

coating materials fqr ' inting.o rinting. medi d on.which.a ca ioxide
absorbent layer is %lr%%l;&[%%?}%{& ngg;r?'gms iﬁ&%lrﬁégnﬂé%é@%%@ %%? gﬁa }8%8%”?%& ufgﬁé]ﬁqr%eethod

using a toprieler e it e Uing pﬂﬁhﬁi@lmétﬁmhhlesﬁ’fétmi@ wohwprigihgsipedpasing a top layer
material which i3 ISRIRSRIIELRY-a10 k0588 Ri6LRReN:AL MAToHs,coAtIng, Materials feppgrforming

printing on a printing medium, and to which a carbon dioxide absorbent is 5added; and incinerating the

top layer rité 8lanew he B HhaithelsubEsisetttdhsrdhes vartsosramddacmeralingnth

invention prevides & cabomdioxdenradHcionynathan Wsissadendayeamatarial formed on a printing
medium, the method comprising: preparing a top layer material which is represented by an ink or an

ink ribbon, or variocld ARG HERERLE f5F 16 BRABHRAY D ARTHES Oh BRAiNS RYetiahs]-dR8 on which
a carbon diexidel absosbienilayepisiamingiedhanddncinesadingiae: topllayedmatesaljerallow a carbon

dioxide absorhent of the carbop dioxide ahsqgrbent layer to absorb carbon.dioxide. The carbon dioxide
absorbentac%)n%%tgatr icl %]ieszt.erace ot %%ér%‘%s%%(ia%wa %%&8&%&%%%%%@%%&?& %% nanometer in
size. 15Thewarkdadioxidé @bsokzenhticanizectinifointlyl didgpersedind theTdithtoivdadygemmatérial can be a

thermal transfer ink rikbon,.and th rbon.dioxid sqrbent can.he added to. any layer of the thermal
el i TG B B SRS SR e e carbor
dioxide absbrbehenfayaecmebectiminbeadiorxalsy layer of the thermal transfer ink ribbon. 20The

present invention has;been MRS IBRUSING arAddingR.ar ANRANRG M3 MRHIYT ARy jermed from

each of various configurations a carbon dioxide absorbent, and an eleventh invention provides an
informatioMBRRri PRidsA: RavhsRemthahinoay akbebpaticast veadhg i iavatioamisdhe medium

body, whegima,carkarsliong abgioentisaddad 1otheimeding Rody.2a4 tiyelfill inyemtion

provides an information-bearing medium haviré%{;;l medium body and cai)?able of bearing information on

the mediuAfBERYS WvEFeiR YRS FRhoR dloxiLorBenTOrlydP RANGAIABIFRH Y ARSHRERDOdY. A
thirteenth inventign preyides.diearbomdioxae tedvdianspeeduaing Aetniapmationeagring medium,

absorbent 18 SOLLE 13 % LRI Otk USRI BY e i RST BB AP AHIARAGTRE.
informatiodibeaitnd medinmadatsibowcthdcadbandioxide absorbent to absorb carbon dioxide.
The carbon dioxide absorbent can be particulate.
20 The carbon dioxide absorbent can be particulate to nanometer in size.
The carbon dioxide absorbent can be uniformly dispersed.
The present invention has been made focusing on, in a manufacturing step of a
top layer formation material, adding to or laminating on the top layer formation material
a carbon dioxide absorbent, and a seventh invention provides a top layer material formed
25 on a printing medium which is represented by an ink or an ink ribbon, or various coating
materials for performing printing on a printing medium, and to which a carbon dioxide
absorbent is added.
An eighth invention provides a top layer material formed on a printing medium
which is represented by an ink or an ink ribbon, or various coating materials for
30  performing printing on a printing medium, and on which a carbon dioxide absorbent

layer is laminated.



9 A fourteenth invention provides a carbon didoxide reduction method using an information-bearing
medium, the method comprising: preparing an information-bearing medium in which a carbon dioxide
absorbent layer is laminated on a medium body capable of bearing information; and incinerating the
information-bearing medium to 5allow a carbon diogide absorbent of the carbon dioxide absorbent
layer to absorb carbon dioxide. The carbon dioxide absorbent can be particulate. The carbon dioxide
absorbent can be particulate to nanometer in size. The carbon dioxide absorbent can be uniformly

dispersed. 10The megih OGN SRR 20 ahlsAsadaYes MG HIe AL vl dpdce

absorbent can be ad ast layer. The medium body can have an at feast two-layer
structure, ardetid EabeR ehokitéEbsaRsEntTaybe Bxihiod RITIREIERZORTAPIEASt BHYP ORECDS the layers.

The mediym Redy canbeadheimnaleapen inlHe.amambioxide ARsAIbenkHa hsadded o a

heat-sensitive color-forming layer of the thermal paper. ~The carbon dioxide absorbent can be
added to A% erRAgSTRHBY OB P GRS aEIEL coAdaUHE R HEaR dereitv e orbErSiting layer.
The presepdirvepHgMbaRRaaE fRcusingyenmsiding & cabenidiesidenbraibenbsfe-Hsasd paper,

various waste plastic materials, labels or stickers, cardboard boxes, or other industry waste to
manufact ARS8 RERIVQES: fifteenth invention provides a solid fuel manufactured using industry
waste as a raw matefiathwinereiing eakhons dioxidernbisaibent ihaddeshéchthieusidpstiypiaste. A
sixteenth iirll}v%glj:iiagln grovi esa carlaon dio&dde r %ur%téapogethod.usin a solid 25 fuell, the method

comprising: ar‘)repargnligmae sofid el manufactire using |ndfjcs"t—lr?HV\/%n e ASTE AR %{3 erial to which a
carbon dioxigierat sehenisiscadaedicdriyy burmkgithe sdidfbehi@ailemotise: catibgmuliexidls flysorbent to
ol S I T IR e Peednpogmglapiarn cno
particulatelayer is laminated; and incinerating the top layer material to allow a carbon dioxide
absorbent of the carbon dioxide absorbent layer to absorb carbon dioxide.
The carbon dioxide absorbent can be particulate.
The carbon dioxide absorbent can be particulate to nanometer in size.
15 The carbon dioxide absorbent can be uniformly dispersed.
The top layer material can be a thermal transfer ik ribbon, and the carbon
dioxide absorbent can be added to any layer of the thermal transfer ink ribbon.
The top layer material can be a thermal transfer ink ribbon, and the carbon
dioxide absorbent layer can be laminated on any layer of the thermal transfer ink ribbon.
20 The present invention has been made focusing on adding to or laminating on a
medium body formed from each of various configurations a carbon dioxide absorbent,
and an eleventh invention provides an information-bearing medium haﬁng a medium
body and capable of bearing information on the medium body, wherein a carbon dioxide
absorbent is added to the medium body.
25 A twelfth invention provides an information-bearing medium having a medium
body and capable of bearing information on the medium body, wherein a carbon dioxide
absorbent layer is laminated on the medium body.
A thirteenth invention provides a carbon dioxide reduction method using an
information-bearing medium, the method comprising: preparing an information-bearing
30  medium in which a carbon dioxide absorbent is added to a medium body capable of

bearing information; and incinerating the information-bearing medium to allow the

carbon dioxide absorbent to absorb carbon dioxide.



The carbon dioxide absorbent can be particulate to nanometer in size. The carbon dioxide absorbent
can be uniformly dispersed. 10 The industry waste can include a label having an adhesive layer.

The present invention has been made focusing on adding a carbon dioxide absorbent to a clip for
fastening a wristband wound around a wrist, an ankle, or the like, and a seventeenth invention
provides a wristband clip for fastening a wristband annularly 5Swound, in which a plurality of band holes
and setting holes are formed on both ends in the longitudinal direction at regular intervals, wherein a

carbon dioxide absOHENLIS %@Hﬁ%g}&wgﬁt%’%ﬂ&ﬁ%xide %glségﬁtﬁl%%d%% igp provides a

carbon dioxide reduction method using a wristband clip, the method comprising: preparing a wristband
clip to whithfehadarbas aotcRiBuEbsbheatliedheiBar Sng ipeaperHthe thd mietbanbegiipito allow the

carbon dioideabsRroRLte Akserb A RRNAIGNAS! layer EhBMHsiband slincaninsiuge: a male clip on

which a pair of bosses are formed corresponding to the intervals of the band holes of the wristband;

and a fem&i@¥NE BhRAHIEKE A6t BBsaHoRETHTSR B IR P AT B BB BS diediri8erted are
formegd, 15wherein.thebessescanhadiiied intathshass haleshéintbs: band folesom thesiate where

both ends of the wristband are overlaid each other, thereby fastening the wristband annularly wound,
and the bdS88¥8nd the boss holes can have a shape capable of joining the male clip and the female
clip. The boss canThelvgi®éoa shafideatiantpin\uaedopthieunate clip in a protruding 20manner; a first

radially-enlarged portion which is formed so as to radially protrude from the center shaft of the shaft
porton: a second 1TSS GETbORI el SRS BA A BB PE BRe 4ect which has a
smaller diameter tian thebfirst radidi ybentarge dapdrtion; fanad iy dompstiseded portion which is formed

betwgen the first radially-enlar rtion and t | radially-enlarg rtion, and has a smaller
diamgfer than ;he-#s%%rgé |ai%ﬁgeﬁl%'%%%‘%gﬁiéﬁ §a§§ %Rw)g £ céc?r%r l:fgt |£1ﬁge%pfgﬁg%(§b§grtion. The
wristband dlipxskrabeotbemiceirbmagdbrethpidaest Bhg Badon dioxide absorbent can be particulate. The

carbon dioxide absgibent ¢an BERALCHAIE 10 NAROMEILL 1A S8 rJhe-cabemdioxifs,absorbent can

be uniformly dispersed. )
dioxide absorbent layer can be laminated on at least any one of the layers.

The medium body can be a thermal paper.
15 The carbon dioxide absorbent can be added to a heat-sensitive color-forming
layer of the thermal paper.
The carbon dioxide absorbent can be added to any of a dye, a developer or a
stabilizer constituting the heat-sensitive color-forming layer.
The present invention has made focusing on adding a carbon dioxide absorbent
20 to used paper, various waste plastic materials, labels or stickers, cardboard boxes, or
other industry waste to manufacture a solid fuel, and a fifteenth invention provides a
solid fuel manufactured using industry waste as a raw material, wherein a carbon dioxide
absorbent is added to the industry waste.
A gixteenth invention provides a carbon dioxide reduction method using a solid
25  fuel, the method comprising: preparing a solid fuel manufactured using industry waste as
a raw material, to which a carbon dioxide absorbent is added; and burning the solid fuel
to allow the carbon dioxide absorbent to absorb carbon dioxide.
The carbon dioxide absorbent can be added in a step of molding a chip obtained
by sorting and grinding the industry waste.
30 The carbon dioxide absorbent can be particulate.
The carbon dioxide absorbent can be particulate to nanometer in size.

The carbon dioxide absorbent can be uniformly dispersed.



30The carbon dioxide absorbent is preferably sodium aluminosilicate. The sodium aluminosilicate is
preferably encapsulated in a phospholipid. The sodium aluminosilicate is preferably contained in a
ribosome. {Advantageous Effects of Invention} In the label and the carbon dioxide reduction
method using the label of the present invention, th&lcarbon dioxide absorbent is added to or laminated
on the material 50f the label or sticker, such as the label substrate, the adhesive layer or the backing
paper, in the manufacturing step of the label or sticker. Therefore, the carbon dioxide absorbent can

absorb carbon dioxige;spreading and-aitiusing alomewithiHawingdsataraisgyrent not only at the time
of incinerating the Jabel alone but also %%{%e time qf incinerating thg,label tOﬁether with various objects
i |

of pasting, thereby BRABTHT 1™ BREAR#HBYS BE e dS Rt B AiB%id S ROBHRIRS, according to
the label ofthetirst inventipfysinaertig aarbath gidsdaiabaosnadtisveidded oldt|eashamkgne of the

label subsgr}%e and the at%hesive.la%e)r the carbon gimg'd 1at%slp ent can absorb c(%rbon dipxide at the

time of the |nc'flnseer‘za‘c"t}%%e |sﬁ3§5 % e kfg geeﬁ ?[éYﬁlsﬁaar‘ﬂcuﬁa . é)ccgrsgfﬁbn%)atﬁglé & WH%%F Zond

invention, simeadthe Waibba ;ﬂordﬁe)fa:kfs}mﬂubhbﬂwgnd?nwﬁm@mwmeafdsasﬂ an;poﬂng:n&ha label
substrate %E%dié'ﬁgiﬁgﬂﬁﬁ"é%%{’%% g %ﬁ%f&%%‘l@evﬂ%%%m%”éa%éheﬂ;"ear%%’%i%"8%891% gbsorbent layer
n h { Fthe Tabel. I

can absorb carbon dioxide at the time e incineration disposal o a n particular, according
to the labet@ttaeethindhiavensidandiale - the carbon 20dioxide absorbent is added to at least any one of

the label substrate, the AdheslY e.lA%RIANGH D RIBAL KNG PARRS e cataB dinxidls: %@ﬁ%gem can

absorb carbon dioxide not only at the time of an incineration disposal together with to the label
substrate 3t PrdBjELtBE paRling foIHE sl BRFEIEDE KT iabanst ¢tHa thvdhishrHecirsiberation

dispggal ofifhe haspkinRanealene ada i nasissiarqrceerding oheeannar gioxiggseduction method
using a label of the fourth invention, since the incineration disposal of the label of the first invention

allows the BSHBHHAIRMRFE GRG0 s 81* & bon dioxide, carbon dioxide can be reduced at the
time of incineratingmnd-dissandingofdhenlabet as msladynasfanmers by patiswdass agcasding to the

carbon dose e pien e e plabel o e i uepien snce e poperaton deposa
carbon dioxidelcapdbeoi@eucdd Bisthediple whinkitherpdin g Binck siscacding rafdhecléhelas usually
perfqrgn edw}il'ezrein the bosses can be fitted into the boss holes via the band holes in the state where
both ends of the wristband are overlaid each other, thereby fastening the wristband
annularly wound, and the bosses and the boss holes can have a shape capable of joining
the male clip and the female clip.
The boss can include: a shaft portion provided on the male ¢lip in a protruding
20 manner; a first radially-enlarged portion which is formed so as to radially protrude from
the center shaft of the shaft portion; a second radially-enlarged portion which is formed
on a tip of the boss and which has a smaller diameter than the first radially-enlarged
portion; and a constricted portion which is formed between the first radially-enlarged
portion and the second radially-enlarged portion, and has a smaller diameter than the first
25  radially-enlarged portion and the second radially-enlarged portion.
The wristband clip can be formed from polyethylene.
The carbon dioxide absorbent can be particulate.
The carbon dioxide absorbent can be particulate to nanometer in size.
The carbon dioxide absorbent can be uniformly dispersed.
30 The carbon dioxide absorbent is preferably sodium aluminosilicate.
The sodium aluminosilicate is preferably encapsulated in a phospholipid.

The sodium aluminosilicate is preferably contained in a ribosome.



In particular, according to the carbon dioxide reduction method using a label of the sixth invention,
since the incineration disposal of the label of the third invention allows the carbon dioxide absorbent to
absorb carbon dioxide, carbon dioxide can be reduced at the time of incinerating and discarding of the
label as usually performed. 5In the top layer materidl formed on a printing medium and the carbon
dioxide reduction method using this of the present invention, since the carbon dioxide absorbent is
added to or laminated on in the manufacturing step of the top layer material, the carbon dioxide
absorbent can absorb carbon dioxide spreading and diffusing along with flowing of an air current not
only at the time of incinerating the top layer material alone 10but also at the time of incinerating the top
layer mateif%l?f@ﬁ%%ﬁﬁ%‘?&s |6’tﬁri’ﬁ @’F%‘(Pé’thum and the object of pasting or object of attaching used
therewith, therebylenablisigeiacotitlkutedn déshidtioadinctanbor#imkiden dnipaidiealar taecording to the

top layer material formed on,a printingymedium, of the sevanthiipvenyion, sige the.carbion dioxide
absorbent 15 5dteq 10 e top Iayerfl material selt the carbon dioxide absorbent can absorb carbon
dioxid® at tHehinhebelf shetickinerativasdispbdai ot theadepthayedimaterialyfororebedrmek printaygmedium.
In particul%, lolele ' 0} Iﬁ ‘ Ig am g{i&] ggr d o %x%'ij én j eighth invention,
since the car‘bon (:%l%{%%% a{tbsgogr%%nt%/ay%r% Iamina%e on the toé}tlé)%ég]r%%'?éﬁa%{?%ﬁéecarbon dioxide

absorbentalfsthbesatorabioxideedssotirit tasrsr etinposbdificassinnionieTanting i olthe
incineratiop, dispasal @fiths i IaxeLmalsraliored ena prininsumediuma o pagtioular, according to

the carbon dioxide reduction method using a top layer material formed on a printing medium of the
ninth invertisfesiHeg the kshiregibar nePosaliornbirsyIa) @asHatk fbsreinerbling Binting medium of

the firgt inveptign.ZorlIwsdhe.carbamnshiaxisigabsorbent to absorb carbon dioxide, carbon dioxide can
be reduced at the time of incinerating and discarding of the label as usually performed. In particular,

according to the cAPISHHHORH& Tt O HE I LRI d TSh IRt i WS K $8EPBR a printing

medium ofdibeitRibsirventionudingedhelnsingratian eishosabafiishap:layervataralformed on a
printing medium of th sech?nd.!:{w%ntioc? OaIIOV\%s thg ca{;bon dioxide agsorbent 0 absorb carbon
'Be T8 é

3
dioxide, cafBsh dibxigeth AT R HRES ?ﬁ&r?grgﬁ)ﬁ‘glégen 1SAHPEiRE BF the label as

usually peifetimeation disposal of the label.

15 In particular, according to the label of the second invention, since the carbon
dioxide absorbent layer is laminated on at least any one of the label substrate and the
adhesive layer, the carbon dioxide absorbent of the carbon dioxide absorbent layer can
absorb carbon dioxide at the time of the incineration disposal of the label.

In particular, according to the label of the third invention, since the carbon

20 dioxide absorbent is added to at least any one of the label substrate, the adhesive layer
and the backing paper, the carbon dioxide absorbent can absorb carbon dioxide not only
at the time of an incineration disposal together with to the label substrate and the object
of pasting to the adhesive layer but also at the time of the incineration disposal of the
backing paper alone.

25 In particular, according to the carbon dioxide reduction method using a label of
the fourth invention, since the incineration disposal of the label of the first invention
allows the carbon dioxide absorbent to absorb carbon dioxide, carbon dioxide can be
reduced at the time of incinerating and discarding of the label as usually performed.

In particular, according to the carbon dioxide reduction method using 2 label of

30 the fifth invention, since the incineration disposal of the label of the second invention
allows the carbon dioxide absorbent to absorb carbon dioxide, carbon dioxide can be

reduced at the time of incinerating and discarding of the label as usually performed.



13 In the information-bearing medium and the carbon dioxide reduction method using this of the
present invention, since the carbon dioxide absorbent is added to or laminated on the medium body of
the information-bearing medium, the carbon dioxidg absorbent can absorb carbon dioxide spreading
and diffusing along with flowing of an air 5 current not only at the time of incinerating the
information-bearing medium alone but also at the time of incinerating the information-bearing medium
together with variqus objects of pa%i{ng or gbjects of attaching used therewith, thereby enabling to

f
contribute to redudRdRTA EShAA RN A E SAHEGRA AEES A TPt RS HEEH medium of
the eleventte k&ihventionsisce dhiecdation dioxidepbaddiant inbddddito thiedneditrvipody, the

carbon dioxide apsorbent can absorb carbon dipxide at the time.of the incingration disposal of the
ot A B R oD M B R B ot e et
invention, sitioethes darlbore dibxideabsogent thyersdaminhteld s themadiurarbody;dhe 15carbon
dioxide ?bsorpe“tlﬁftﬂ%‘%&é‘@?& Q{%HSL?Q%%%%{ gﬁﬁﬁtﬁ?ﬁé‘ ARFrR 8%%@%@ 9&98%%%?&5 time of the
incineration disposal of the information-bearing medium. _ In‘particular, according to the carbon
dioxide resitfbtisiomatibeusimg dnsinformaneschieaneiiviedithee shermabinabatidnebsribanisince the

incineratiop glisRasal Afithe infermatisnrhsazing. mesim.abtae fitstipyentian allaws dhe carbon dioxide

20absorbent to absorb carbon dioxide, carbon dioxide can be reduced at the time of incinerating and

discardingFafapie Jiidrashisubint saprahital carbon digxitie spicadies rn g HSurecalensdibxide
reduction paihesl kg ARIRFOEMRAQRPeA G iR Qh theiou ERaDH AR gINgsHhe

incineration disposal of the information-bearing medium of the second invention allows the carbon

dioxithe 253B<BrBEN TG HBSHD BEHTA I AeCEartch BRISIHY LaTHET adhdes BB Eme of
incineratingalichdlisearBingbpfcthe lakehgsotsbally pesfaitheds used defoe 3p)ithévelanshBragarbon
dioxide re(tjuctionﬁ:%tr%od Lﬁﬁnt this of tgle pf[esecrft invention, the carbon dioxide absorbent is added to
industry WSS TS AR (R ACHITE L R SHEORI M Garbon dioxide absorbent can absorb carbon dioxide

30spreading and diffpsitigutdong witt flgwingeabanagkrouaternitbfdhedine ofpbinthiggtodisalid fuel,
thereby qug Isigge%thglr‘l"téin %J(;[rel, tSCI’]{CeCd' %tigar}égncgfgﬁﬁedé%&ggént 1s added to the top layer
15  material itself, the carbon dioxide absorbent can absorb carbon dioxide at the time of the
mcineration disposal of the top layer material formed on a printing medium.

In particular, according to the top layer material formed on a printing medium of
the eighth invention, since the carbon dioxide absorbent layer is laminated on the top
layer materiall, the carbon dioxide absorbent of the carbon dioxide absorbent layer can

20  absorb carbon dioxide at the time of the incineration disposal of the top layer material
formed on a printing medium.

In particular, according to the carbon dioxide reduction method using a top layer
material formed on a printing medium of the ninth invention, since the incineration
disposal of the top layer material formed on a printing medium of the first invention

25  allows the carbon dioxide absorbent to absorb carbon dioxide, carbon dioxide can be
reduced at the time of incinerating and discarding of the label as usually performed.

In particular, according to the carbon dioxide reduction method using a top layer
material formed on a printing medium of the tenth invention, since the incineration
disposal of the top layer material formed on a printing medium of the second invention

30  allows the carbon dioxide absorbent to absorb carbon dioxide, carbon dioxide can be

reduced at the time of incinerating and discarding of the label as usually performed.



-‘ 14 In particular, according to the solid fuel of the fifteenth invention, since the carbon dioxide
absorbent is added to the solid fuel itself, heat energy can be ensured and the carbon dioxide
absorbent can absorb carbon dioxide at the time of purning the solid fuel. 5In particular, according to
the carbon dioxide reduction method using a solid fuel of the sixteenth invention, since the solid fuel of
the first invention is burned to allow the carbon dioxide absorbent to absorb carbon dioxide, heat
energy can be ensured usjng the salid fuel as ysually performed and carbon dioxide can be reduced.
In the wristband cﬁ% ﬁ?‘?d“ﬁ#é”@ﬁ%’&n%&ﬁf%é“}% BHBANRFSPAGAP IS S HED Pt invention,
since the caibgnhiiaxide:absaiant isackadhic: thhe vaibthadidclile, dhefiarnor sidsidieapsorbent can
absorb carbon dioxide spreading and diffusing along with flowing of an air,current nqt only at the time
of incinerafing THS Wb BRALF ShE SBRE Bt iodb ST Hhess e erdting BeSHiSm AR o together
with the objesirbtattachibgous edrtiverdwithis spheaditizeand idtbamoh gtherebwehdblimom poodanteibbute to
reduction in 1ocarhon dioxide. ... I patticular Ascording. to-thewristband ¢lip of the seventeenth
inventgllon, gi‘nce the c‘a%%?l _cﬁgx}ag agsorL_ent%s %qnta{%}]ec%l%q%fg]% \?\%ﬁ%%rﬁndg cciclfbg}tgf%a P,etr%tcarbon
dioxide ab&lsebeirthedmabsiony earbonsdioxidéoanteotrhesnnthaintineratethelspokakoiotse wristband

clip. 20In pasticlar: aceRiling in-the sarkem digriderraguaian methed using,a wisthand.gli of the

eighteenth invention, sincé the incineration disposal of the wristband clip of the first invention allows
the carborfiisgRfdianisAsettsliaBidib carbon dioxide, carbon dioxide can be reduced at the time of

incinerating and digegsgingaf the:6HRassHaliyBaHonmed. £BrielifAgssrption afhppwings} {Figure
1} Figure 1 is a plan view illustrating an example in which a label according, to a first embodiment of

the préserififiti oS REE TGN 4404 E6 At 14baf aelgarb oPergure Yy albe AraRged
cross-sectiioidéavstaken alongiine td-bbafdrigude d: (80 fhiguredd ikigika8ds armdalasratory view
illustrating in which a label styip is used as, for example, a refuse label, wherein Portion (1) in

case i
Figure 3 idHh! ??ﬂfgﬁgf)&l’ %@%ﬁﬁ%‘#gﬂhg a state where refuse is put in a refuse bag and a label strip
is pasted to 15 théretuseubag patva dartionH2)ifoEiguiendbisan expidinatary tiievwilltigirating a state

where the eiuseAlongoi neysiuse. hao s nainersied n annalnaralof Jeigure HL.Eigure 4 s an
enlarged cross-sectional view of a main part of a [abél-according toa secon embodimert of the
preséht inveritiondS{FipreseibRiyuetBeisahoantaryalt chossbsetimmalovienbedrh nealpart of a label

according §p.3;thirgd ﬁ{Q*Ef?géfﬂ?ﬁ%eolfnﬂ?ﬁepz{ﬁéﬁ%éﬁ%@&ti@ﬂhc information-bearing medium.

In particular, according to the carbon dioxide reduction method using an
information-bearing medium of the thirteenth invention, since the incineration disposal
of the information-bearing medium of the first invention allows the carbon dioxide

20 absorbent to absorb carbon dioxide, carbon dioxide can be reduced at the time of
mcinerating and discarding of the label as usually performed.

In particular, according to the carbon dioxide reduction method using an
information-bearing medrum of the fourteenth invention, since the incineration disposal
of the information-bearing medium of the second invention allows the carbon dioxide

25  absorbent to absorb carbon dioxide, carbon dioxide can be reduced at the time of
incinerating and discarding of the label as usually performed.

In the solid fuel and the carbon dioxide reduction method using this of the
present invention, the carbon dioxide absorbent is added to industry waste to
manufacture the solid foel, the carbon dioxide absorbent can absorb carbon dioxide

30 spreading and diffusing along with flowing of an air current at the time of burning the

solid fuel, thereby enabling to contribute to reduction in carbon dioxide.



{Figure 6) Figure 6 is an enlarged cross-sectional view of a main part of a label according to a fourth
embodiment of the present invention. {Figure 7; Figure 7 is a table of a carbon dioxide reduction
amount, showing 10experimental results for confirfing an effect of reducing carbon dioxide by a
carbon dioxide absorbent (Nano vesicle carbon dioxide reduction additive produced by Acteiive R&D).
{Figure 8} Figure 8 is a perspective view of an ink ribbon (thermal transfer ink ribbon)  configured as
a top layer material formed on a printing mediu carding tq.a fifth 15emhodiment of the present
invention. {Figure Iﬁﬁffr%&g’igc ()'srgﬁ‘ég?]igtﬁ 'es?éE%%\%SF égﬁ%ﬁ:ﬁ%% ﬁ&“ﬁ‘ﬁﬁ‘a?&’i‘ﬁ% 1:(_}>]f‘-’the thermal
transfer inkartabodiopiiurbstOichige rel ddi v alschidddiic] Sidel finvaofmithe vaxabprinterdd widich the
thermal ransferink ibRonsiloaded farprining. 20(Flare L) Flgure AL 5 an explanalony view
illustrating a state ' where the used thermal transfer ink fibbon i incinerated n an meinerator. {Figure
12) Figurefugl.is a plan view of an advertising label in which various printing inks are employed as a top

layer formation m%%@ti%ﬁ?ﬁ?%@&%@iﬁg%@@%@@&l’ﬁ%@é U%E&Eﬁﬁ?&%ﬁ%ﬁ%‘?ﬁ%@%ﬂﬂ@“re 13)

Figure 13 is a cross-sectional view taken along line XllI-XIII of Figure 12. {Figure 14) Figure 14 is a

schematiciafdehieosbitecrBrurastifing appiratedi o ase Hdbedising rapepn Phguedls) Figure 15 is a

plan v_iew giap iH@@HfME}Qdﬁﬁ%%M&@%ﬁ fﬂrﬂﬂﬁré@iﬁ%%égﬂﬂ,iﬁmgé@%%ﬁ Bé@ﬁs@éﬁr fo_rmation
material according to a seventh embodiment 300f the present invention. {Figure 16} Figure 16 is a

cross-sectisitg Bedrtidk & bisngumby R brrdgardasdiasdeginberedrsgdre 17 is a plan view of
a tag as an informaiigr-beatne marhuniaseidin o aacigbthamhesimentefibepresent invention.

orinig. SRR 83 i e S B RIS AR MRS R B 508 08 (120 orip) i
incineratedaib@n dietirataiorbent can absorb carbon dioxide spreading and diffusing along with

flowing of an air current not only at the time of incinerating the wristband clip alone but

also at the time of incinerating the wristband clip together with the object of attaching

used therewith such as the wristband, thereby enabling to contribute to reduction in

15 carbon dioxide.

In particular, according to the wristband clip of the seventeenth invention, since
the carbon dioxide absorbent is contained in the wristband clip itself, the carbon dioxide
absorbent can absorb carbon dioxide at the time of the incineration disposal of the
wristband clip.

20 In particular, according to the carbon dioxide reduction method using a
wristband clip of the eighteenth invention, since the incineration disposal of the
wristband clip of the first invention allows the carbon dioxide absorbent to absorb carbon
dioxide, carbon dioxide can be reduced at the time of incinerating and discarding of the
clip as usually performed.

25
{Brief Description of Drawings}

{Figure 1} Figure 1 is a plan view illustrating an example in which a label according to a
first embodiment of the present invention is configured as a continuous label.
{Figure 2} Figure 2 is an enlarged cross-sectional view taken along line H-H of Figure 1.

30 {Figure 3} Figure 3 is an explanatory view illustrating a case in which a label strip is
used as, for example, a refuse label, wherein Portion (1) in Figure 3 is an explanatory

view illustrating a state where refuse is put in a refuse bag and a label strip is pasted to



{Figure 20} Figure 20 is a plan view of a wristband as an information-bearing medium according to a
ninth embodiment of the present invention. (Figure 21) Figure 21 is an enlarged cross-sectional
view taken along line XXI-XXI of 10Figure 20. {Figyse 221 Figure 22 is a plan view of a wristband as
an information-bearing medium according to a tenth embodiment of the present invention. {Figure 23}
Figure 23 is a cross-sectional side view of the wristband. {Figure 24) Figure 24 is an explanatory view

of a point (f%rd gs ?’aﬁjnforn&g)tion-be ir.#?EIS medium a%@édinﬁ to an elgventh. embodiment of the
present int&nton wWhEr&H P SHitSH 1§HF D8 AL HRAP SIS Ve BF B e ) SfaHatory view and
Portion (2pimekighee ddsis dreamstirfaceafiew iofghe iexplanatdrin viemc{igure. 25} Figure 25 is an

enlarged giasg-septipnal.(iow taken alona ine XXV 00 of Figure 24, B0iFIgUre 26) Figure 26 is a
perspectiv view of a solid fuel acco'réﬁg {0 A tweltth embodiment of the present invention. {Figure 27}
Figure 27 iscastihgteaticcexpiberatoryivien of iemaestsichuvizmgistep of the solid fuel. (Figure 28(
Figurs 28 isaneqanalensvens Uiisialing astaie here e sl elis 25Puined in a boller of a
plant. {Figure 291 Figure 29 is a plan view illustrating a configuration of a wristband clip according to a

thirteenth &¢diig Ent dritdepreedntanvehthsisimlie 301PRyure 30 is a side view illustrating the
configurati,g? fr&hﬁ}wrgfxp@msq{p&%%@%@mﬁhmma%Mﬁ@msa&wg%@%m invention.

30{Figure Figure 31 is a perspective view illustrating a configuration of a wristband to which the
wristband QY EERBGiAd 1 the TRdEMAt S ARt SR YSE I sent invention is adapted. 17 {Figure

32} Figure{BZiganidagiryillstaing fadateoyeseiacheas @fa maleislirrarian of the wristband clip
accorging to the thirtienth en%bodim nt of the?pg%ese%t i%ention is fitte\%énto boss hole of a female

clip pOrtio RS HASHANS JPESR B P E LSS Y SPRSDBAATBHN) Wﬂ?ﬁ‘%’(r%ﬁﬁﬁba‘ktate where the
wristband dili idaatecding tONbecthirtedathembdtlirieatafdbeopreseint inyantins dfteraussaigincinerated
inan incinﬁg&r. {Figure 34} Figure 34 is a table of a carbon dioxide reduction amount, showing
{Figure 8} Figure 8 is a perspective view of an ink ribbon (thermal transfer ink ribbon)
configured as a top layer material formed on a printing medium according to a fifth

15 embodiment of the present invention.

{Figure 9} Figure 9 is a schematic side view of a manufacturing apparatus of the thermal
transfer ink ribbon.

{Figure 10} Figure 10 is a schematic side view of a thermal printer in which the thermal
transfer mk ribbon is loaded for printing.

20 {Figure 11} Figure 11 is an explanatory view illustrating a state where the used thermal
transfer ink ribbon is incinerated in an incinerator.

{Figure 12} Figure 12 is a plan view of an advertising label in which various printing
inks are employed as a top layer formation material according to a sixth embodiment of
the present invention.

25 {Figure 13} Figure 13 is a cross-sectional view taken along line XII-XIII of Figure 12.
{Figure 14} Figure 14 is a schematic stde view of a manufacturing apparatus of the
advertising label.

{Figure 15} Figure 15 is a plan view of an identifying label in which a film for surface
coating is employed as a top layer formation material according to a seventh embodiment

30  of'the present invention.

1Figure 16} Figure 16 is a cross-sectional view taken along line XVI-XVI of Figure 15.



experimental results for confirming an effect of reducing carbon dioxide by a carbon dioxide absorbent
(Nano vesicle carbon dioxide reduction additive produced by Acteiive 10 R&D). {Figure 35) Figure 35
shows evaluation results in Production Examples @fa carbon dioxide absorbent according to the
present invention. {Figure 361 Figure 36 shows evaluation results of conventional resin compositions.
{Figure 37} Figure 37 is a comparison chart of carbon dioxide emission amounts in 15Production
Examples éltyith th%? in Coqpﬁrativ? Productilpg Ex%gnfples n %%gellslngf carbonagii;ml(}iqde-absorbing

1 < EI.‘C lég af vIew O ta 111 armt%.m 13 .
substance igure igure Ives a@ compartson of car oxide emission amounts In

ProductiondExaihnges avith thisenh Comparcitie ProdoctioreBxamples on types of dispersion aids.

20(Fioure 38 Eiows 3Aahvea.cemparan slearben dioyite avissian Amaunts M Araductor

Examples witt omparative Production Examples on types of r igure Figure 40
gives a cdatparisadedfienmonigioxide emission amounts on dispersion treatment methods.  {Figure

41) Figure o Shoyes &{faRsmyssion SleceRPiFes ARG RNAPYTaRR inficating pdispesibility of a

carbon dioxide-absorbing substance in a dispersion aid in the case where no dispersion treatment is
performed LA osRIgH 8 2D BKUWEinsmission electron microscope photographs indicating

dispersivilyigha oot shoxis aherting:sbetanseindisnersiomaitinhsisasacaie 2
supercritical fluid treatment is performed. S%Figure 431 Figure 43 shows transmission electron
microscoﬁ@%ﬂiﬁ%?ﬁﬁ%’%i@ﬁ%ﬁ&’ﬁiﬁ%ﬁ’gi ifith BRSO Bhoxide-absorbing substance in a
dispersion;gidir:the} Geigarehers an ¢iltagen i ikealfoesiis perforredal dS{figuxecdsd Eigure 44 shows
tranirguiss' n eIeEHon microscope photographs indicating dispersibility of a carbon dioxide-absorbing

substance %{edlspersion aid in the case where a stirring treatment is performed. {Figure 45} Figure

45 shows &iglatiaashipchet\B2en dhdaaxposusé dimesdrohdhe averdgerbpartiblesizeroédiercarbon
dioxide-abgorhing SHbStaNG L DG RIRL e Ui, invention,
{Figure 23} Figure 23 is a cross-sectional side view of the wristband.
{Figure 24} Figure 24 is an explanatory view of a point card as an information-bearing
15 medium according to an eleventh embodiment of the present invention, wherein Portion
(1) in Figure 24 is a front surface view of the explanatory view and Portion (2) in Figure
24 1s a rear surface view of the explanatory view.
{Figure 25} Figure 25 is an enlarged cross-sectional view taken along line XXV-XXV of
Figure 24.
20  {Figure 26} Figure 26 is a perspective view of a solid fuel according to a twelfth
embodiment of the present invention.
{Figure 27} Figure 27 is a schematic explanatory view of a manufacturing step of the
solid fuel.
{Figure 28} Figure 28 is an explanatory view illustrating a state where the solid fuel is
25  burned in a boiler of a plant.
{Figure 29} Figure 29 is a plan view illustrating a configuration of a wristband clip
according to a thirteenth embodiment of the present invention.
{Figure 30} Figure 30 is a side view illustrating the configuration of the wristband clip
according to the thirteenth embodiment of the present invention.
30 {Figure 31} Figure 31 is a perspective view illustrating a configuration of a wristband to
which the wristband clip according to the thirteenth embodiment of the present invention

is adapted.



treatment. {Figure 46} Figure 46 shows a relationship between the irradiation time and the average
particle size of the carbon dioxide-absorbing substance in the ultrasonic irradiation treatment.
10{Figure 47} Figure 47 shows a relationship betwgen the stirring time and the average particle size of
the carbon dioxide-absorbing substance in the stirring treatment. {Figure 48} Figure 48 shows a
relationship between the amount of the dispersion aid blended and the average particle size of the

carbon dig 'de-a(l])fﬂr%n supstance. {Figure 49} Figure 49 shqws a relationship between the amount
o1 2 carbo Ul MR SRS LA A ST Ta Ao HE e Eorbon coxide
emission awrtientcdiblei mpsittastiehgthc{Delscgiptidre of iErsdd inentdintFirst Ehbodimrent to Fourth

Embomm?ﬁ@%&%“&oﬁﬁi i ?ot'&%ggb?é‘?i@ E{)}Vaefé‘xi&ﬂe%ﬁﬁ‘gﬁ&ﬁ@ﬁ%%@%@%ﬁ% bent is added to or

laminated on a material such as a substrate, an adhesive layer or a backing paper, there have
been realizEturétabsl Hsnhich tisertarandioride ab sbubestinan statorhent o wiskhdehdipnly at the

time af inciperaling {helalglRlone QHB@J%@MB&H@?&%H{%%HHHQ ihe abel dogainelwith, various

objects of pasting used therewith to thereby 25contribute to reduction in carbon dioxide, and a carbon
dioxide re@u¢BBHS#&Rod using this. Then, a label 101 according to a first embodiment of the present

invention ap¢ha-cauop; dipxisle kedugtion methodvaing tis-air deseriagDased ap Figure 1 to Figure
3. Figure 1 is a plan view of a label configured as a c?ntinuous label, and Figure 2 30is an enlarged

cross-sectSREIENARSH SIS rrETRingragigHRs 1ot redusiRg f45RI™ B1OKLE BobaRtF ¥ aped backing
paper 1024diancia ssseditytaNabekstigs 103 sempaidsiyaitacheddditve packingipanecitfze 19

Therf@cké%%ﬁper 102 can be, for example_, glassine paper. The backing_ paper 120 has a release
agentlay ts surface and can temporarily attach each of the label strips 103 on the surface.
The label $kiput©3 hiaBiguial® shivstratel@dand antadhesidedayeFOmphpliethstolaorear surface of
the label S&B?{%Eﬁatgb]égé)‘ent according to the present invention.
{Figure 36} Figure 36 shows evaluation results of conventional resin compositions.
{Figure 37} Figure 37 is a comparison chart of carbon dioxide emission amounts in
15  Production Examples with those in Comparative Production Examples on types of
carbon dioxide-absorbing substances.
{Figure 38} Figure 38 gives a comparison of carbon dioxide emission amounts in
Production Examples with those in Comparative Production Examples on types of
dispersion aids.
20 {Figure 39} Figure 39 gives a comparison of carbon dioxide emission amounts in
Production Examples with those in Comparative Production Examples on types of resins.
{Figure 40} Figure 40 gives a comparison of carbon dioxide emission amounts on
dispersion treatment methods.
{Figure 41} Figure 41 shows a transmission electron microscope photograph indicating
25 dispersibility of a carbon dioxide-absorbing substance in a dispersion aid in the case
where no dispersion treatment is performed.
{Figure 42} Figure 42 shows transmission electron microscope photographs indicating
dispersibility of a carbon dioxide-absorbing substance in a dispersion aid in the case
where a supercritical fluid treatment is performed.
30 {Figure 43} Figure 43 shows transmission electron microscope photographs indicating

dispersibility of a carbon dioxide-absorbing substance in a dispersion aid in the case

where an ultrasonic treatment is performed.



The adhesive layer 105 is any type of adhesive layer, such as emulsion-type, solvent-type, or hot
melt-type, to which a carbon dioxide absorbent 106 is added in a manufacturing step of the label 101.
It is desirable that the carbon dioxide absorbent 19§ be constituted from, for 10example, an inorganic
carbon dioxide absorbent, be particulate to the nanometer (nm  m) level, and be uniformly dispersed
throughout the adhesive layer 105. For example, the particle size thereof can be, at least, less than 1
um, more eferag%/ﬁti%tf}el&ts %\Q]CS) p%.sé%%lg carbon dioxide absorge tloqagar jculate to

19 1 CICCLON MICTOS{COPE Ogra mdicati
nanomete IrfgSIZG, exampile, a Nano veS|c1e carpbon |0X|(§e |pe ctio 38 itive proaﬁced by

Acteiive R&fpoarbigyused carbonTthexfialoelt0tbof s ardhsamsanficu rasioirsese sl ampttedetermined

represent@#@@lafg{%gﬁ)gu@aﬁ%%ﬂ{iw upetion.or the like, by releasing the label strip 103 after printing,
if needed, from the backing paper 102 and pasting the label trip 103 to any object of 20pasting.

Figure 3 id Bigerptandtayroehsiistratplgtzoosks briviven Geapaostip timeseerldbe oicesgimple, a
refusg labgl, RQHIQR:(Drith EIGYE6BdR 21U &% BRSNS YISWHLKSH %@%@é@iﬁé@hﬁ[ﬁd‘fef%e is putin a

refuse bag and a label strip is pasted to the refuse bag, and Portion (2) in Figure 3 is an explanatory
view illustfEtiiBieistate where 25the refuse along with the refuse bag is incinerated in an incinerator.

’Qs illfg;ragqggmf@@a}%xg@a BEiGLes3 ;\éff&idﬁ_)ﬂﬁﬁiial@t;ﬁkﬁéiptﬂa_@%}%ﬁﬁi%ﬁfﬁiﬁ@ ﬁ%ﬁi@%&ﬁ@eﬂ refus«i09
ag and reruse IN an ncmeratl n ISp Sa yan Inciner tin urner . In.an Incinerator ,
carbon didHdE TS aﬁ&lje@adbﬂafafaﬁ%aﬁgbf&%a?ﬁiﬂ@bﬁﬁw&dfﬂ eaﬁ%i’%%gdﬁ?é%ﬂ{boﬁ carbon dioxide

absorbent&aénaid carbon 30dioxide generated from each of the refuse bag 107, the refuse 108 and
the lapel strip 103.i sorb the porti no%h% carbon dioxide absorbent 106. 20 In
o SRS CEIBE e S S B ANTIOR 1S S5 (A TIRGEt ISt example,

partictlar he ta e 85<5rben iS particula n
about 10 teatidasrearidtal serbnifehiorydeispevsed g it darastfe otivedysabsogireattyentdioxide. Also in the

aﬁ’&fqﬁa‘?ﬁ&%@\{&%e%a&el%n%ﬁ% éPgnsé%‘i’st%r%iBr?%‘@gmg box, a

case wherg;the Ia@ grig 1g%i n&tstésl%f
packaging%é%u%%ot bé%néenot %Sstrated or the fike for commercial goods as a price tag or a indicate

tag for geh@@ﬂ@c@ﬁ@@r@?&rmﬁaﬁﬁmsﬁﬁ@iﬁéthte(lﬂﬂémi di@pb@e@b@ﬁrﬂieganbﬂ@ncef effectively
absorbing {‘%ﬁ}%li:;ng ﬁﬁ@%@4@%ﬁ@&?9%@é@89ﬁuﬁ?§&@@éﬁ 426, £ D PXRECIRM a7 indhe above case.

In the present invention, the carbon dioxide absorbent 106 can be added to or
15 absorbing substance dispersion liquid blended as well as the carbon dioxide emission

amount and tmpact strength.

{Description of Embodiments}
(First Embodiment to Fourth Embodiment)

20 According to the present invention, since a carbon dioxide absorbent is added to
or laminated on a material such as a label substrate, an adhesive layer or a backing paper,
there have been realized a label in which the carbon dioxide absorbent can absorb carbon
dioxide not only at the time of incinerating the label alone but also at the time of
incinerating the label together with various objects of pasting used therewith to thereby

25 contribute to reduction in carbon dioxide, and a carbon dioxide reduction method using
this.

Then, a label 101 according to a first embodiment of the present invention and a
carbon dioxide reduction method using this are described based on Figure 1 to Figure 3.
Figure 1 1s a plan view of a label configured as a continuous label, and Figure 2

30 is an enlarged cross-sectional view taken along line 1i-11 of Figure 1.

The label 101 has a band-shaped backing paper 102, and a plurality of label
strips 103 temporarily attached to the backing paper 102.



10laminated on any layer. That is, the carbon dioxide absorbent 106 may be added to at least any one
of the label substrate 104, the adhesive layer 105 and the backing paper 102, or laminated on at least
any one of these layers. For example, Figure gis an enlarged cross-sectional view of a main part
of a label according to a second embodiment of the present invention. A label strip 121 of a 15label
120 has, in addition to the label substrate 104 and the adhesive layer 105, a carbon dioxide absorbent
layer 122 Iaminatefihth repetween. Th%c bon dio>iide flbsorbent Iaye:{éZé is formed into a film
in which the carbon tioxic éngb%%r%enqzl i€t o?ﬁ%n |%‘p‘°ér%5581,ea%ad)g bondh aﬁ%‘ﬁ&?\?@ﬁﬁyer 123
can also b&2prbssdedbetwesmtiayiayer 12 2uafiddhedabeltsulsirateylQddh recessahy. 1203he label 120
of_such a %-)Tglglﬁg% tio%ntﬁgguﬁggeab_sorb carbon dioxide by in_cineraf[ing it as in t_he case of the label 101
(Figure 1, Figure 2). igure 5 is an enlarged cross-sectional view of a main part of a label
according to a thirdlsmdedistrept 08 thes priabehsubstmatioh)hdabehxdbdsascthe radkirpplagkr 102 to

whichsthe garhan digxide abgorbent 106 is adged, and a label strip 131 thereof also has 25the label
substrate 104 to which the carbon dioxide absorbent 106 is added. The label 130 of such a

configuration can dise aHssiedansohtioxty byrpchadberyatlagch thehcaseswsigietatel 101 (Figure

1, Figure 2),andtheplalelR0ndrigyre, 4) which £igpsebddueRIIscheaRs:$8ateNa) yiew of a main
part of a label according 30to a fourth embodiment of the present invention, a label 140 has the

backing pAREIHRBHE EHIER Heealtsh Hidxide absorbent 106 is added, and a label strip 141 of the
label 140 21 also has desiighielBabsatetliidnd dberdhesive dayer dRftavwbieh thefgarbon dioxide

absorhent 106 is added. . Singe the label 140 of such a configuration can also absorb carbon
o oy T T B RO oR R BT U T S BB A 3D (Eioare 5 4
and the labét480 (Evguren8)handi fhentarhepecioXidemiphotheht 20kcis\eddeer toithe éftire laminate of
the label 140, th Ie%gel 140 can ex[%rt anfeffe%to sorhin rbon dioxide at a.maxim m§ven if

e, ! can be

Xam article si TE fta‘lb trqiesg ﬁ% ?nm more prefera )
being used in a%y meetlg)og. 350 be“Rotea thatthe presenrf inVenton can be ap%lleglfo a label or

sticker havifigeal&8mposite multi-layered structure in which, in addition to the backing paper 102, 10the
adhesive layer 103, angl (e 1aRelSURRAIS A QSR IMRY B R AYSERL AHdiIonal
15  example, a Nano vesicle carbon dioxide reduction additive produced by Acteiive R&D
can be used.

The label 101 of such a configuration exerts a predetermined representational
function, a security function, or the like, by releasing the label strip 103 after printing, if
needed, from the backing paper 102 and pasting the label trip 103 to any object of

20 pasting.

Figure 3 is an explanatory view illustrating a case in which a label strip is used
as, for example, a refuse label. Portion (1) in Figure 3 is an explanatory view
illustrating a state where refuse is put in a refuse bag and a label strip is pasted to the
refuse bag, and Portion (2) in Figure 3 is an explanatory view illustrating a state where

25 the refuse along with the refuse bag is incinerated in an incinerator.
_ As illustrated in Portion (2) in Figure 3, while the label strip 103 is incinerated
together with a refuse bag 107 and refuse 108 in an incineration disposal by an
incinerating burner 110 in an incinerator 109, carbon dioxide (CO2 gas) is generated due
to burning by heating and is adsorbed to a carbon dioxide absorbent 106, and carbon

30  dioxide generated from each of the refuse bag 107, the refuse 108 and the label strip 103
is absorbed by the portion of the carbon dioxide absorbent 106.



layer is incorporated as a substrate or an adhesive layer of a label. Figure 7 is a table-of a carbon
dioxide reduction amount, showing experimental results for confirming an effect of reducing carbon
dioxide by a carbon dioxide absorbent (Nano vesicle carbon dioxide reduction additive produced by
Acteiive R&D). 15Four samples each including theZ8arbon dioxide absorbent 106 added to an
emulsion-type adhesive in a concentration of 0.00%, 0.01%, 0.05%, or 0.10% were prepared as
experimental samples, a thermogravimetric measurement method for plastics according to JIS K 7120

was employed as gtgstipethodiithemassehanskisanmiavas 1esmepdrilonwsgas wasoaicithe flow rate
of the inflow gas was 50 ml_/mip, the rate g& 20temperature r];Lse was 10C/mijn, and the tem%erature
L8

was raised 16 #DOCTEHER Eatht Banffe 18P BEY AHGHES 2 FOTRE SHERGH R the“fauféifrEiglive 7, the
sample to ¥hiab thebearbandiexide absorbent 106 was added in a concentration of 0.01% achieved a

carbon dioxide redyction amount of 33.68%, the samplg to which it was added in a c ntration of
50.055% achicvec AT A R AR B 1 e L R ARt Lt e
addeddin apestedentratiork af10110%, aghidvedia Cagbidn dibride redudtiamnanipontefiB6: 2%, as
determined f iffer i idue t.3s.com ith the sample to, which the carbon
e e B B S e i

adjusted diggerditer omddinecspdefiibiecdonditiondfaiiedandly dbsarbew aathvardous dohgitiens of the
incineratioshﬁ's%m@kﬁhsrgg&%@&ﬁ%é%ﬁﬁ@@&g&&%ﬁ%ﬁ&gtﬁ%rmgi@ggge can be ensured at a

predetermined level. 22 (Fifth Embodiment to Seventh Embodiment) According to the present

invention, since a SatBe RS EIEKbERE SaRIcH a5 e Rbamhesd Uif a3 peadiehBterial formed on
a printing medismdtbs sayhepedioxidg:absarbent saRRRR BicRHbeR dioxida et eadtaidhe time of

incineratingethe top layer S5formation materialétcg{ layer material) alone but also at the time of
g

incineratinty teBH VAT &F 18RRI S HREaIKal 15 tth aF nth §arsds! Brintidd 1 daflii o Pered B of

attaching (@bjaatisatpastingraisedthatewitheFugea top layer material formed on a printing medium
which can contribute to reduisti%? in c%rbon diFﬁxideda\nd a carbon dioxide reduction method using the
r

top layer material forhiad OR & Brmthig et ARS FSANS S THRREN Y t8h A AP RAEPE formed on a
printing méghahaecdiding tosadiftld embodiment of the present invention. A label strip 121 of a

15 label 120 has, in addition to the label substrate 104 and the adhesive layer 105, a carbon
dioxide absorbent layer 122 laminated therebetween.

The carbon dioxide absorbent layer 122 is formed into a film in which the
carbon dioxide absorbent 106 is uniformly dispersed, and a bonding adhesive layer 123
can also be provided between the layer 122 and the label substrate 104, if necessary.

20 The label 120 of such a configuration can also absorb carbon dioxide by
incinerating it as in the case of the label 101 (Figure 1, Figure 2).

Figure 5 is an enlarged cross-sectional view of a main part of a label according
to a third embodiment of the present invention, a label 130 has the backing paper 102 to
which the carbon dioxide absorbent 106 is added, and a label strip 131 thereof also has

25 the label substrate 104 to which the carbon dioxide absorbent 106 is added.

The label 130 of such a configuration can also absorb carbon dioxide by
incinerating it as in the cases of the label 101 (Figure 1, Figure 2) and the label 120
(Figure 4).

Figure 6 1s an enlarged cross-sectional view of a main part of a label according

30 to a fourth embodiment of the present invention, a label 140 has the backing paper 102 to
which the carbon dioxide absorbent 106 is added, and a label strip 141 of the label 140



embodiment of the present invention and a carbon dioxide reduction method using this are described
based on Figure 8 to Figure 11. Figure 8 is a perspective view of an ink ribbon (thermal transfer
ink ribbon 1) configured as a top layer material formed on a printing medium, and a thermal transfer
15ink ribbon 201 has a back coat layer 202, a PET2{polyethylene terephthalate) film layer 203, an
anchor coat layer 204 and a thermal transfer ink layer (carbon ink layer 205), and has a type of usage
so that it is wound around a ribbon core tube 206 in a roll shape. In the state where the thermal

transfer inkjsbhen:RO laisclcateddn adhannalornmesi2d G(kigure 40)1ha hack.eos layeri02 is
positioned?ﬁt the side in contact with a 20thermal head 226 (Figure 10) and has a sliding function

relative to tRECIRERHI hERF9Y, thereby facilitating movement of the thermal transfer ink ribbon 201.
The PET film layeis2@2 iha latain g0hstrats efdhefiheanah iransies it sidbanbdd ldandds @yribbon film

ayer 200 ARG ERROR S ErS0B TE HrnLA LR kel BAe i B BPSL20 (CHHE anchor
coat Iéyer_QD@iSﬂmﬂhbate@béﬁé@en Ih,eaﬁ’tEfﬁgﬁtrm-tmyeali@@ﬁlana&%mrh&ﬂwihﬂdt@yﬂr@%, anpl ensures
the adheS'é’ﬁ‘%?n%%;%*}%?ebgyéﬁeeﬁ?a%ﬁBaﬁ?é%éé%g #%eéa%%ééﬁré’_e%b écggfglgﬁgﬁié{ﬁg‘l‘é%d section to

printing medium (for example, a label strl_p a continuous la Olgy 30heating
from the thermdrléadnarichasanon diosigasisborbent?08dd.added thereto together with a thermal

transfer ink (carbo {gk207),50ad @ ieaniredmiKing AEAL NP LULSHRAIEH) ad5bel or JigGarbon dioxide

absorbent 208 is added in a manufacturing step of the thermal transfer ink ribbon 201 (see Figure 9,

described B(Big)a comppsEasiiatRy errt SHECHD O Wbk draaskbisario2be brslhngipapernd Ofbr

example, afiR@RIARIC16ERQ0 Tiddcahsarhent-he pautickials iR RRNRMEIBYR §iZ¢RMmI10-9 m),
5and be uniformly dispersed throughout the carbgn ink layer 205. For example, the particle size can

be, at leasPYEsS NSAIPYRICHASE PHFUAHRF B3PI S #56 Mihe labelas the carbon dioxide
absorbent 208 partigulade te nasKetardatisizediton éxampieion blapenvesicleisarbgn diaxiga reduction

additive prr%gllfl%se 90?)(/:6?\1 1?1%\{%%%[6%?&? (?fe reucg,%%g carbon dioxide by a carbon dioxide absorbent
{Nano vesicle carbon dioxide reduction additive produced by Acteiive R&D).

15 Four samples each including the carbon dioxide absorbent 106 added to an
emulsion-type adhesive in a concentration of 0.00%, 0.01%, 0.05%, or 0.10% were
prepared as experimental samples, a thermogravimetric measurement method for plastics
according to JIS K 7120 was employed as a test method, the mass of each sample was 10
mg, inflow gas was air, the flow rate of the inflow gas was 50 mL/min, the rate of

20 temperature rise was 10°C/min, and the temperature was raised to 400°C to heat each
sample for 100 minutes.

As shown in the table in Figure 7, the sample to which the carbon dioxide
absorbent 106 was added in a concentration of 0.01% achieved a carbon dioxide
reduction amount of 33.68%, the sample to which it was added in a concentration of

25 0.05% achieved a carbon dioxide reduction amount of 51.99%, and the sample to which
it was added in a concentration of 0.10% achieved a carbon dioxide reduction amount of
56.20%, as determined from each difference in residue amount as compared with the
sample to which the carbon dioxide absorbent 106 was not added.

The amount of the carbon dioxide absorbent 106 added is adjusted depending on

30 the type and condition of the label 101 used and various conditions of the incineration
disposal thereof, so that the effect of reducing carbon dioxide can be ensured at a

predetermined level.



10Figure 9 is a schematic side view of a manufacturing apparatus 209 of the thermal transfer ink
ribbon 201. A ribbon film substrate 210 having such a configuration that the back coat layer 202 and
the anchor coat layer 204 are laminated on the PET film layer 203 in advance in a laminating step is
prepared, and in the manufacturing apparatus 20922he carbon ink 207 is prepared in an ink vessel 211
and the 15carbon dioxide absorbent 208 particulate is added to the carbon ink 207 itself. The carbon
ink 207 including the carbon dioxide absorbent 208 is applied to the ribbon film substrate 210 in a

determined thicknepsffargxampisnt!te de544m) BhieRiRGE between a gravure printing roll 212 and a
backup roll 213, and then wound so as to form a large winding roll 214. The large winding roll 214 is

allowed to pass thfHGRGPEISHIIRRAREHH G UERAQR SIBCRordIRERAN 440K R AbsREBRRS scRAsieS Faped
thermal tragisteninksibhon 2PUhavingasinaliendianateriangddeinahandleakis Fighkedd0 is a

schematic side view of %the mal printer 216 in Wh-ﬂICh the thermal transfer ink ribbon 201 of such a

configuration 18 18HAEd A5 BrntHG O RLOHEGRSH RS 916 ALD S ISHRE SR HgRNRN 217, a
label-printifigrpaiitionmiddB;= bapkingpaperdptloninbupationt2ho wnd afbacking paperwipding up
portion 220, o forma%habel-{gga'Qgg:é%tilp&i%%\z rrmlds;)ri ,ting medium {fo}g.extampl% c?lntinuous label
221)ina rozﬁls]hape, and Alfows thecontinuous faber 221 10 eer out in the dirsctich o tHe
label-printitidpjeortionRiBrip)arpaiidisikapd. Thus, dlep bomtinuates 4hbei22] dnasmibang-shaped

packing papesiga2.anca AutelivdeabeLetiinme 2k IRmRRIRIY altachathi the hand-shaped

backing paper 222. 24 The label strip 223 has a label substrate 224 and an adhesive layer 225 on the
rear surfadedsrtis [alsdret bstrattio2op Indrinwisorldneiahendiresiiadayedipanas twalysdarily

atached to the band:shaped HICKRGEARTI,AZ on a HIE IR ARG BRINAN 218 g the therml

head 226, a platen roller 227, and 5a ribbon-feeding portion 228 and a ribbon-winding up portion 229

of the therfaP ARSI ShILA RSB POLY entionpridip g faAstde rsysvarEohodns itk BSntinuous

label 221 are genyRxabWleRaing,sandwiched hetween the thermal head 226 and the platen roller
227, and informathgn having predetermined matter (variaple information being matter if necessary

10printed by the tHaEWE DTS T Batl Wl i Brint A b AR S B 15 BH 21  Ylabel strip
223) by theomiagiranafes with dieat o thectherinal heah226 medivAsshaniarmigiurenk@Hlustrating a

P e e A0 . Siaed DRl g ol 87 nd o aton e
223, and tB83, an anchor coat layer 204 and a thermal transfer ink layer (carbon ink layer 205), and
has a type of usage so that it is wound around a ribbon core tube 206 in a roll shape.
In the state where the thermal transfer ink ribbon 201 is loaded in a thermal
printer 216 (Figure 10), the back coat layer 202 is positioned at the side in contact with a
20 thermal head 226 (Figure 10) and has a sliding function relative to the thermal head 226,
thereby facilitating movement of the thermal transfer ink ribbon 201,
The PET film layer 203 is a main substrate of the thermal transfer ink ribbon
201 and is a ribbon film having a thickness of, for example, about 4.5 to 6 um, and the
back coat layer 202, the anchor coat layer 204 and the carbon ink layer 205 are laminated
25  onthe PET film layer 203.
The anchor coat layer 204 is laminated between the PET film laver 203 and the
carbon ink layer 205, and ensures the adhesiveness therebetween.
The carbon ink layer 205 serves to transfer a reguired section to printing
medium (for example, a label strip 223 of a continuous label 221, in Figure 10) by
30 heating from the thermal head, and a carbon dioxide absorbent 208 is added thereto
together with a thermal transfer ink (carbon ink 207} and a required mixing agent (not

illustrated).



-

15variable information is indicated by means of the carbon ink 207 and the carbon dioxide absorbent
208. The thermal transfer ink ribbon 201 loaded in the thermal printer 216 and used as described
above is wound up to the ribbon-winding up portioQ3229 while the printing matter on the label-printing
portion 218 being kept on the carbon ink layer 205 in a 20reverse state, and is generally collected,
incinerated and disposed of for confidentiality reasons. That is, Figure 11 is an explanatory view
illustrating a state where the used thermal transfer ink ribbon 1 is incinerated in an incinerator 230. As

illustrated therein, the tAER1 5P IARABLAIE 20 2ddsh dme rareurire g ssidemerdion disposal with
an incinergiisighbUiaas 23 ninrtbBIR T IRLRITAZ6ke 9, dektersid sbriahel strip 223 and any object of

pasting or object of attachment 232 to the label strip 223 are alsg incinerated together with the thermal
transfer ink ribbor?lﬁﬁl e e&%n Stc}heaca%%gé\% téﬁ?%%&?@%ﬁ%@ﬁﬁmm’r i é56n dioxide
(CO2 gashyisigenendtechchos i diithingsoybeegtirgintibe 36incinaraton @30, dasham didxidens, absorbed

to the carbora ggo?frlg% ggbllssg%bseggs%%%ggg ﬁgﬁ?ﬂpetglfg %Jlnei%grgaeﬁrga} (a ér'lo?%%']ég?%slth rmal transfer ink

ribbon 201 and the trip as‘well as the object of pastin attathment 232 is

absorbed mma@mmmmemmdasmm _hbgnrmem pageitabbpriculat Dgintetmencarbon dioxide
absorbent 208 is partgulales (9 BANGISIRLorol S8 (A XIPIS ARGHLIA 18 300 gyp) and uniformiy

dispersed, it can effectively 5absorb carbon dioxide. Also in the case where the label strip 223 is
utilized aswpriek tag ena Yasidaeathgiohgede reipdamméddiaegueducypshbredasiavpackabing box or a
packaging.hagdqcgmmercial goods as the object of pasting or object of attachment 232, and
incinerated and disposed of separately from the thermal transfer ink ribbon 201, the carbon ink layer

10204 by printing TOEHS this foprlayRster this ixiser elripoairsiring yaxerbedabei&and therefore the

function ofigffactiveluabsarbing.earbon diaxide,by the carlaendipxide.absothant 208 added to the
carbon ink Ie%/ter 205 can be e pe;:ﬂt}ed. In_the prcfﬁseent invention, the carbon dioxjde apsorbent 208

can be adSR I GHHIMREEN SAKPRyRY Akt RIHR AN Bk HstiBEn 3884 EyBe added to
at 15least tapyonefibiths/badiccnaidayer2ig theiREhdiiejayei2pdandslemmehor coat layer 204.

manufacturing apparatus 209, the carbon ink 207 is prepared in an ink vessel 211 and the
15  carbon dioxide absorbent 208 particulate is added to the carbon ink 207 itself.

The carbon ink 207 including the carbon dioxide absorbent 208 is applied to the
ribbon film substrate 210 in a determined thickness (for example, 1 to 1.5 um) at the
place between a gravure printing roll 212 and a backup roll 213, and then wound so as to
form a large winding roll 214.  The large winding roll 214 is allowed to pass through a

20  small winding device 215 to obtain, as a final product, a roll-shaped thermal transfer ink
ribbon 201 having a smaller diameter and being handleable.

Figure 10 is a schematic side view of a thermal printer 216 in which the thermal
transfer ink ribbon 201 of such a configuration is loaded for printing, and the thermal
printer 216 has a label-feeding portion 217, a label-printing portion 218, a backing paper-

25  turning portion 219 and a backing paper-winding up portion 220.

The label-feeding portion 217 holds printing medium (for example, continuous
label 221) in a roll shape, and allows the continuous Iabel 221 to veer out in the direction
of the label-printing portion 218 in a band shape.

The continuous label 221 has a band-shaped backing paper 222 and a plurality

30 of label strips 223 temporarily attached to the band-shaped backing paper 222.



For example, even if the carbon dioxide absorbent 208 is not added to the carbon ink’layer 205, a
function of absorbing carbon dioxide by the carbon dioxide absorbent 208 can be expected at the time
of the incineration disposal of the thermal 20transfer ink ribbon 201 as long as the carbon dioxide
absorbent 208 is added to any of the above layers24  Furthermore, in the present invention, a
carbon dioxide absorbent layer can be laminated on any layer of the thermal transfer ink ribbon 201.
For example, as illustrated in a dashed line in Figure 8, a carbon dioxide 25absorbent layer 233 can be

laminated betWee'TH%QAB@E&UB@Q?/%@Q%@@fjsﬁ@s@ﬁ@@ﬂ%ﬁ% BYVEIRQtbe laye;rb@SC(ﬁmQQ dioxide
absorbent layer 233 is formed'into a film in_which the carbon dioxide absorbént 208 is uniformly

dispersed " ffifcibi o155 SYBR e teatBdnaaib diad Oy el dPs ailesioiie & ¥Bsb#Bdmt 208 of the

carbon diaxideabsprhaatiayes 233b3ddah he:expekied miidieotme of the incineration disposal of the

thermal transfer ink ribbpn 201. 26 . In the present inventjon, top |ayer formatign material can

be employed as Iolﬁléea{g a&gﬂ'%%pé”ﬁ?m}i%g%%aﬁ}&t%ﬁqﬁ@éﬁad%%@cﬁ PRlE 19 is a plan

view ¢f anaadvestisiagliapeloiniah s vadous irintingnidikg apepamigloped as thdepelaydrifonsiation

material accl?r i:%gﬁ%ﬁsixth 5embodiment of the present invention, Figure 13 is a cross-sectional view
-XI

K. 11 . .. e .
taken along line [ of Figure 12, and an advertising label 240 (printing medium) has a
band-shaped backiig fheperl4dnatvd mplubhiity 2 have thisingniaied stipgsP22temaporarfedttached to

the surfacg pfiihe hackinguAeRe! R4% LN RINEHisinG.IaPs) SUlRF 243 5a5 bijve,3n agesive layer
u anﬁa

244 on the rear 10surface of a label substrate 243 thereof, e an advertising information 245
(for examphfosdatanbarforatibhesudhcdsapecispsabde)ipintedtion trenzoneerfaoeatiersnf in

advafige. printBS AAYERISIAGIBIMANPER iS Printed by @ RHRIeHTREd, RHRLNG iRk 46 (top layer
formation material) to which the carbon dioxide absorbent 208 is added. 15Figure 14 is a schematic

side view 8PAShERBrAc ghespRliae Srire Bdieatidnty thedhernal bemstfdturing apparatus 247, the

backing paper 241 aang@slahelisuRstinia 48 @f thepasvartisingi label $iip 242veer Rutdn a band shape

and the advertising information 245 is printed on a printing portjon 249.
enlarge gmanner, the carbon ?n% 5107 and t:ﬁepcarbcn(iJ (?iox{de absorbent 208 of the carbon

ink layer 205 are transferred to an upper layer (top layer) of the label strip 223, and the
15  variable information is indicated by means of the carbon ink 207 and the carbon dioxide
absorbent 208.

The thermal transfer ink ribbon 201 loaded in the thermal printer 216 and used
as described above i1s wound up to the ribbon-winding up portion 229 while the printing
matter on the label-printing portion 218 being kept on the carbon ink layer 205 in a

20 reverse state, and 1s generally collected, incinerated and disposed of for confidentiality
reasons.

That is, Figure 11 is an explanatory view illustrating a state where the used
thermal transfer ink ribbon [ is incinerated in an incinerator 230.

As illustrated therein, the thermal transfer ink ribbon 201 is incinerated in an

25  incineration disposal with an incinerating burner 231 in the incinerator 230.

Herein, the label strip 223 and any object of pasting or object of attachment 232
to the label strip 223 are also incinerated together with the thermal transfer ink ribbon
201 depending on a disposal system, in many cases.

Then, carbon dioxide (CO2 gas) is generated due to burning by heating in the

30 incmerator 230, carbon dioxide is absorbed to the carbon dioxide absorbent 208, and

carbon dioxide generated in each of the thermal transfer ink ribbon 201 and the label



That is, the printing ink 246 and the carbon dioxide absorbent 208 added thereto 20are prepared in an
ink vessel 250 of the printing portion 249, and the backing paper 241 and the label substrate 248 are
allowed to pass between a printing cylinder 251 and an impression cylinder 252 to print the advertising
information 245 on the label substrate 248. The adkfertising information 245 is preferably full-size
printed or reverse printed. It is to be noted that any method such as silk screen printing, relief printing,
25flexo printing, offset printing, gravure printing or pad printing method can be employed as a printing

method. grifhen ,aa-%n%%é%%}zo%&tﬁsthe%ap% bsirate.difids remaqyaddyadebiis removal unit
253 to form the label strip 242 and then, the label substrate 248 is formed into a large winding roll 254.

Then, throRigfi¥ sth e siramyievle 8ertenbihaped 30advertising label 240 having a smaller

diameter and beingheasyida irapsie: it obtaineddasxedtndbpreeiClO2ié partichlae itd teeaseof the
advertisinq label 240 of such r%bconf{%uraﬁigg, when it is.incinerated after use togf ther with the object of
pasting or 86]15& PR 24D ,%’r)&l? r’HB} OBy MrEIaY o%a%“(E gﬁfﬁé"%, the carbon
dioxide absiertadnt2b&nidithededvertising information 245 can absorb carbon dioxide as in the case of
the thermal 5trans‘t§:!;gink ribbon ZOJﬁ. . the%%o in thefﬁsl% 8%;2%%%5 an adverttisin(%labediggtg, the carbon

dioxide absorbent (EI%.FI b&added to or Iam?%wgtfré on any layer Sf th8'Iabel s in the case of the

thermal trangfér ipkodbibon20IgFiiureB)isigaseds is mepiapiviehwsican rishifingtapéin which a
film for suriace, LOGOANNGLS STRIQ¥RL A5 IRIaYe L Igraalien iR LA #ecalding dg,a-seyenth

embodiment of the présent invention, Figure 16 1s a cross-sectional view taken along line XVI-XVI of

Figure 15,2a8disnedehahieppratdy Jeo phinthegmbdiumichizka bann -dhapbe sabrmgbaber 261 and a
pluralily ohigentifyingiabel$iine264 t@ﬁapgﬁﬂwi%@%ﬁg 3o the suriace ofihedasking.naper 261.

15The identifying label strips 262 each have an adhesive layer 264 on the rear surface of the label

substrate S3aierdbs BrgiRi el shiraEnaliABSAHRR IR 955 idnda bEfarredtinniitayer 266 on

the front surasBal e |aelsubsisala BSSinkhayeentfyiag peistipe-layer 265 is printed on the entire

surface of the identifyjng label strips 262 so as to, for.example, color-code with various colors, thereb
nInf}t/fwgpresent inv%nt?on, the cartbon 10)2(136 z?bsor%ent 208 can l)e agéedu to or y

laminated on any layer. That 1s, the carbon dioxide absorbent 208 may be added to at
15 least any one of the back coat layer 202, the PET film layer 203 and the anchor coat layer
204.

For example, even if the carbon dioxide absorbent 208 is not added to the
carbon ink layer 205, a function of absorbing carbon dioxide by the carbon dioxide
absorbent 208 can be expected at the time of the incineration disposal of the thermal

20  transfer ink ribbon 201 as long as the carbon dioxide absorbent 208 is added to any of the
above layers.

Furthermore, in the present invention, a carbon dioxide absorbent layer can be
laminated on any layer of the thermal transfer ink ribbon 201.

For example, as illustrated in a dashed line in Figure 8, a carbon dioxide

25  absorbent layer 233 can be laminated between the PET film layer 203 and the anchor
coat layer 204.

The carbon dioxide absorbent layer 233 is formed into a film in which the
carbon dioxide absorbent 208 1s uniformly dispersed, and a function of absorbing carbon
dioxide by the carbon dioxide absorbent 208 of the carbon dioxide absorbent layer 233

30 can be expected at the time of the incineration disposal of the thermal transfer ink ribbon
201.



-20enabling the respective identifying label strips 262 pasted to various articles to identify the
respective articles. The surface coating layer 266 is formed into a transparent film in which the
carbon dioxide absorbent 208 is uniformly dispersed, and has the carbon dioxide absorbent 208
together with a coating agent 267 having a predetétmined function such as 25weather resistance.
The identifying label 260 of such a configuration is also pasted to the required object of pasting or
object of attachment 232 so that the identifying label 260 can achieve its representational function or

an identifying functippmMéhepdhe ideriifying 1abel 260 fs-ngingratar tegethes sth e Qpjgct of pasting

or object of attachment 232 after use, 30the carbon dioxide absorbent 208 of the suiface coating layer
266 can aMSSFECHEBhBIGkRIBrIsIE mekiuy IRRHAYEAse of such an identifying label 260, the carbon

driOXide| absorfbentf&iegamigg,&dg@@ @8% éa%mEatﬁﬁévaf @Mdﬁi%%ﬁslﬁagg%@ﬂahﬁl @‘ﬁig;l taieases of thebI
thermal transfer ink yibbon Figure 8) and the advertising lal 40 (Figure 12). Figure 7 is a table
of a carboﬂ%ﬁ%é’%&ﬁ&?ﬁi‘#ﬁ) At, %18 re%‘?ﬁ@ﬁ%%’?&%@? lﬂ?ﬁa’“&%ﬁ‘ﬁﬁﬁ%}’an effect of

reducihg carbhexiichexide’ e aeachomdioxice ahaaehi(hanesvesitiernarion dikxids sadligkon
additive pr. \cteiive R&D). Foyr sample including the carbon dioxide absorbent 8
added to a%ﬁg%ﬂsfgﬁ%‘g%%#e%rll\c})ea?nagvgé?%%@%tf%ﬁ%r? 351 gﬁf&ﬁ:&%f&i&?‘ 5)(;]@%&%? I6‘3@0% were
prepared abapegddravientapspan pldsaaithetrmalgravinadireetmeadabe hsampaeth oohfpoptalstics

10accordiggg&%&%oﬁh%%gﬁé%so fﬂtﬁ)(lagﬁ/ﬁ%\%sggéglsﬁ mgthod, the mass of each sample was 10 mg,

inflow gas was air, the flow rate o _ was 50 mL/min, the rate of temperature rise was
10C/min, and the tEnspereatireingdshelisterto’4dcecheataasthstrsgy to240@mingitest As shown in

the taple iR fFigLEQ 7 » IS IMRIG IR yiich:tas caran dioxiderlaabsyrhant 98 mas adesd in a

concentration of 0.01% achieved a carbon dioxide reduction amount of 33.68%, the sample to which it
was added TATERBEEHHAR dRBOAESYsHER RS el e it Hivkide retthaiBatdmisincohs®90%, and
the samplenteavhigh it was added in a concentration of 0.10% achieved a carbon dioxide reduction

amount of 56'20%’T s determined from each, difference in residue amount as compared with the
BB R ORAIET A GO AEDISS W& AERSARIBHNC) PrARo B b the carbon

20sample to which

dioxide abpgeeaotdefoadset it pdjusigdioepanding divihe:typasiand sonditersf usage of the
therg | transfer inig.ribbo? 201 thhe advertig i
1 |

bon, 201, the adverti Eangilabg 240aan | ttge jdent%ng label 266_0, gnd various
conditions of the in¢Meration &iéposaﬁhesr of 50 that The eHett Of PediE 58 r%%ll? dioxide can be
ensured atdwertising label. In a manufacturing apparatus 247, the backing paper 241 and a label
substrate 248 of the advertising label strip 242 veer out in a band shape and the
advertising information 245 is printed on a printing portion 249.
That is, the printing ink 246 and the carbon dioxide absorbent 208 added thereto
20 are prepared in an ink vessel 250 of the printing portion 249, and the backing paper 241
and the label substrate 248 are allowed to pass between a printing cylinder 251 and an
impression cylinder 252 to print the advertising information 245 on the label substrate
248. The advertising mformation 2435 1s preferably full-size printed or reverse printed.
It is to be noted that any method such as silk screen printing, relief printing,
25  flexo printing, offset printing, gravure printing or pad printing method can be employed
as a printing method.
Then, an unnecessary part of the label substrate 248 is removed by a debris
removal unit 253 to form the label strip 242 and then, the label substrate 248 is formed
into a large winding roll 254. Then, through a small winding device 253, a roll-shaped

30 advertising iabel 240 having a smaller diameter and being easy to handle is obtained as a

final product.



25predetermined level. That is, in the top layer material formed on a printing medium and the carbon
dioxide reduction method using this according to the present invention, the carbon dioxide absorbent is
added to or laminated on various top layer formation materials that are used for indicating information
such as variable information and constant informatign 30 by using various printing medium, and also
used for a coating treatment for enhancing decorative properties, functionalities and performances of
the printing medium, and it can absorb carbon dioxide at the time of incinerating the top layer
formation material -algne or.t - i 1alst Itk rinting medium
and various object%L 15%9 E)Hégéi‘]?lg%? g%}i%?%%%ﬁ%%%gg?%% %ﬁw%%%?n%l}géﬁﬁg}gm%ﬁ Er%bodiment)

According s e gsed SEHE e Hlsth i vaehdheaphise ldib pickéi BH S D e tio beithed e Bo? 13 sinhted on an
informati%spﬁﬁrmlﬂgﬂgjlemnﬂfamgbga&&@@ﬁi <Of INGREAIRgaG NiRrmatARearing medium alone

but also at the time of incinerating the information- bearing medium together with various objects of
attaching (Sbjetieng pHetmgyioged treretbiar s ear b Hibkitd A HSorAENP CRIS #5881 carbon dioxide.
Thus, §nformatiepibrar@meadium which contribute to reduction in carbon dioxide, and a carbon
dioxide 10reduction methaod usingﬂ %?C%re reglize_d, Then, an informatign-bearing medium

according to an eighth SMBodAtfe ARELE e dARS ARdBecboR disxide RIEEBH method
using this 268 desbrikeddiases tamfigure di/ oy Rigererf the label aur@cldaie aflanview0f a tag as an
information-be?riréﬂkrg%(gg&&ng&fgig%r )1518 Is a schematic side view of a printer (thermal printer) to

which a tatgra}gs oaded o printing. fag 301 has a medium body 303 formed from a paper

material or a plastitignaterfaisia plbantshejpe, dadtifycut &begia ehiting fite 304satfageredetermined
pitch,{p obtain.one. t ' . 20T S jum 303 to. which a carpon dioxide
absorbent 30611? gd%%%ﬁ%% %%%%%%éﬁ?gﬁg%ﬁ@gﬁ?g‘g ?gfi ﬁ%?%ctl?r{ﬁggt% %3?&3?%}8&8_25%1[}%#a| view
thereof in ahteprejettnasngen, Figorhd CarboncdiosédtaisdoiberieBosabagdied BWanyWay
depending:on.a materal.qfiine eaROL iR BARHAGHY INgSIER hie datfh 2o i dsidgsirable that the
carbon dioxide absorbent 306 be' made from, for example, an inorganic carbon dioxide absorbent, be
particulatef thé Hafishfebbired ity igsp by g abahtiies dakdrmposmsie aesisfovdhsut the medium
body 303. fnef.exa3mpleviriparishersige of the carbon dioxide absorbent 306 can be, at least, less

than 1 um, more preferably about 10 to 100 nm. )
15 The tdentifying label strips 262 each have an adhesive layer 264 on the rear

surface of the label substrate 263 thereof, and have an identifying printing layer 265 and
a surface coating layer 266 on the front surface of the label substrate 263.

The identifying printing layer 265 is printed on the entire surface of the

identifying label strips 262 so as to, for example, color-code with various colors, thereby
20 enabling the respective identifying label strips 262 pasted to various articles to identify
the respective articles.

The surface coating layer 266 is formed into a transparent film in which the
carbon dioxide absorbent 208 is uniformly dispersed, and has the carbon dioxide
absorbent 208 together with a coating agent 267 having a predetermined function such as

25  weather resistance.

The 1dentifying label 260 of such a configuration is also pasted to the required
object of pasting or object of attachment 232 so that the identifying label 260 can achieve
its representational function or an identifying function. When the identifying label 260
is incinerated together with the object of pasting or object of attachment 232 after use,

30  the carbon dioxide absorbent 208 of the surface coating layer 266 can absorb carbon

dioxide.



30As the carbon dioxide-absorbent 306 particulate to nanometer in size, for example, a Nano vesicle
carbon dioxide reduction additive produced by Acteiive R&D can be used. 30 As illustrated in
Figure 18, a thermal printer 302 has a tag-feeding portion 307, a tag-printing portion 308 and a
tag-cutting portion 309. The tag-feeding porti@d 307 holds the tag 301 in a roll shape, and allows
the tag 301 to veer out in the direction of the tag-printing portion 308 in a band shape. 5 The
tag-printing portion 308 has a thermal head 310 and a platen roller 311, as well as a ribbon-feeding

portion 313 and. aﬂ%@%‘ﬁ@@é@@ sRspastipn &k 8 fetharnakiyamsfes i3 s orbent The tag 301
is conveyed while bemg sandwiched between the thermal head 310 and the platen roller 311, and

informatiof HaSARd p RGeS Q0D P0ohIeT b ATE: i Frste Pt e cBeEE) printed by
the thermatprinien¥02ubogan case)risshesmaldmrsiavad apihedagrdpd-¢tag)strip 305) by heat from

the thermal head 310 and printed thereon .Herein, jt is.also possible to print by heat from the
thormal head 510 WRHBLL TR e SR S TAE HEUGR 158Nt G A Ea s ive
color-forminguls fayesrfiotithgsiratéttconfthel stifacerbbthd éaglbbgy: QB chostitutboibarmal paper.

I this configuiratian, e, arhen.doxide absorbent;A00 can alsq be addedlq b eat-sensitive
color-forming layer. e carpon dioxide absorbent'can be added to the heat-sensitive
color-forming layek toitsengilysakie iadudstdie withsrodkencls. 208peoifit allde the earbon dioxide

absorbent san e added 2 1vsna deyelanerh SrpIFSY Brdls e sonsitying i heat-sensiive

color-forming layer. The tag-cutting portion 309 has a stationary knife 315 and a movable knife 316,
and cuts tHECEEGEIGE axpeperidrohmes cuthiy v BOReitis predersmeiriangited for obsiisone tag

strip #05. 2043 8he W RigurenlBwhiehdustratesamacifdha cutdag.stin 30 ipienveniarged

manner, the carbon ink of the thermal transfer ink ribbon 312 is transferred on the surface of the tag
strip 305 SHFhHTAY EarbRs iRl Shendo et tran dlomierbbes 34 Minanatdietsaabiable information

317. In thegasewheradbe iad $Ql dag stinmoRipadaddnherthermal pinter3<3@pkinted and cut

as described aﬁ)o e if létilized as a price tag, the tag 301 is attached to commercial goods (object of
attachmentRBIIG5t L YHER as clothing items so as to indicate necessary information, and
removed from comygstgialgeatis whrnplighase, die sample to which the carbon dioxide

15 absorbent 208 was added in a concentration of 0.01% achieved a carbon dioxide
reduction amount of 33.68%, the sample to which it was added in a concentration of
0.05% achieved a carbon dioxide reduction amount of 51.99%, and the sample to which
it was added in a concentration of 0.10% achieved a carbon dioxide reduction amount of
56.20%, as determined from each difference in residue amount as compared with the

20 sample to which the carbon dioxide absorbent 208 was not added.

The amount of the carbon dioxide absorbent 208 added is adjusted depending on
the types and conditions of usage of the thermal transfer ink ribbon 201, the advertising
label 240 and the identifying label 260, and various conditions of the incineration
disposal thereof so that the effect of reducing carbon dioxide can be ensured at a

25  predetermined level.

That is, in the top layer material formed on a printing medium and the carbon
dioxide reduction method using this according to the present invention, the carbon
dioxide absorbent is added to or laminated on various top layer formation materials that
are used for indicating information such as variable information and constant information

30 by using various printing medium, and also used for a coating treatment for enhancing
decorative properties, functionalities and performances of the printing medium, and it

can absorb carbon dioxide at the time of incinerating the top layer formation materials



31 commercial goods so as to be-used for managing the necessary information or to be broken off. In
either case, the tag 301 is generally incinerated and disposed of. Of course, in the case where the
tag 301 is used as a ticket such as a general admission ticket, information necessary for such a ticket
is printed on the tag 301. 5That is, Figure 19 is an Zkplanatory view illustrating a state where a used
tag (tag strip) is incinerated in an incinerator. As illustrated, the tag strip 305 is incinerated in an
incineration disposal with an incinerating burner 319 in an incinerator 318. Herein, the tag strip

305 and any, gbiechekPASING RIrRRIESH HlATACAMARNRL A 1PPASIEH IR, D S80Sl Il 3Q3,356:alSO

incinerated together with the tag strip 305 depending on a disposal system, in some cases. Then,
carbon didHECDPAgHER i Ghesiatal W68 Burning by heating in the incinerator 318, carbon dioxide

is absorbed to thecaghanmlitxidmabsesaet 806, aRduearhemdioxide generated in each of the tag strip
305 and also the object of pasting or 150bject of attachment 320 is absorbed in the partion of the
carbon dioxide abSSHSEAIE08. 1 BEFHTHAY Y ST 18 CarssH Bt sagﬁ?éh‘f@dé 38¢5sRulate to
nanorpeteninsideaffal @xamiplrahoohieidOthadi)mnebunitormlyhdishessadn iicaataffetively absorb

carbon diaxide. In (he present Invention, in e ase wherg e iad 301, has an atjeast o or
en can be added to

ntor mediim onehl Fl
20more-layer dhitictlive aw%g a pIIlura ity of ayers,ff e'tarbon diGxiae ab%or
or laminatédaom@ameiayer fogethAsulltistratedt s b @nlrgestharg 6otiguse flBakyra daskled line, of
course, a carbon digxid 0 a [ 0 earsurface of the medium
body 303,?%%%%%3 %ﬁa |8§i§28$is£pér{§ior?tg afg%%%%g?o‘?%ggﬁrﬁ{t}g%ﬁﬁm itrﬁ%\)ﬂvlgfic}:%? g%é?%on dioxide
absorbent!Be6ig urifavmlyHishemddbiiahisredee e fumestibarod nssdebing saxsbardioxidés by the

carbep di%igi&gpg%g%gqg%%ftmgaq@rggﬂgi@,xide absorbent layer 321 can also be expected at the

time of the incineration disposal of the tag 301 (tag strip 305). 30Figure 20 is a plan view of a

wristband as an infdlfRatidHBEERYNRAlRE AeGRIThEcto s Hiatle empieiihenbefimeHrektist
invention, figuie 2L is@vheniaroedssnsivsstional cdswirkesdalong ing s lu&edtietiigurg 20. The

wristband 330 js attached
on Figure 17 to Figure 19.

Figure 17 is a plan view of a tag as an information-bearing medium, and Figure

15 18 is a schematic side view of a printer (thermal printer) to which a tag is loaded for
printing.

A tag 301 has a medium body 303 formed from a paper material or a plastic
material in a band shape, and is cut along a cutting line 304 at a predetermined pitch to
obtain one tag strip 305.

20 The tag 301 has a medium body 303 to which a carbon dioxide absorbent 306 is
added, as shown particularly in Figure 18 iliustrating a partial cross-sectional view
thereof in an enlarged manner.

The carbon dioxide absorbent 306 is added by any way depending on a material
of the tag 301 in a manufacturing step of the tag 301.

25 It is desirable that the carbon dioxide absorbent 306 be made from, for example,
an inorganic carbon dioxide absorbent, be particulate to the nanometer (nm = 10-9 m)
level, and be uniformly dispersed throughout the medium body 303. For example, the
particle size of the carbon dioxide absorbent 306 can be, at leést, less than 1 wm, more
preferably about 10 to 100 nm.

30 As the carbon dioxide absorbent 306 particulate to nanometer in size, for
example, a Nano vesicle carbon dioxide reduction additive produced by Acteiive R&D

can be used.



32 to a wrist or an ankle of a patient in order to identify the patient in a hospital and the like, and has a
center indicate region 331 and a left-and-right pair of a first attachment region 332 and a second
attachment region 333. The name and therapy department of a patient, and other necessary visible
5information 334 and bar code information 335 aréfyrinted on the center indicate region 331. The
first attachment region 332 has a single attachment hole 336 formed thereon, the second attachment
region 333 has a plurality of selection holes 337 formed thereon, and a attachment tool 338 is attached

to the selected selagtionJpaleB37ra thes L0attashmentiente336, therehy.anablingithesyristoand 330

to be attached to a patient in a ring shape having a predetermined diameter. In particular, as

illustrated ASFRGIEPE PARE DR FI A8 FEREREE QLB rate 339, a coat layer 340 on the surface
thereof, an embossed layaeahdsgivitied sar swlacedtgoptactthhthehskin af patiankeand

intermediate Jayers (first intermediate layer 342, 15second inter iate Jayer 343 and third
intermedi:lgglla%evreﬁglﬁ)'? i g‘%&%ﬁ?ﬂoﬁéﬁ}ﬂ%pﬁ%%gﬂf T@ a’(ﬁ’daeé%diﬁ Bfticular in a
manufacturing stefiof the hasengybstiate338%has a thehedursgd 16 aatbopldiexidelabsbrbant 306 may
be added to at least.an e of the res ive layers (base substrate 339 t layer 340,.embossed
yer 341, T Bon e B R & B T Tt myer
344), and sramfsombliokivm dd8orbent layer 345 that is the same as the carbon dioxide absorbent layer

321 (Figure 18) cagypl %i%@é%ﬂl%}éﬁ%ﬂ@;b%%n@gﬁﬁmgﬂ&@&wseﬁ%ﬁﬁgﬂﬁgggg%ﬁgggg“'so in the

case of the wristband 330 of such a configuration, when it is 25incinerated an after use,

the carborfafbsiel®absoitiisit30e wrhiafrsanicly hpssmbpeadsntiosddaataherambiontribute to
redugtion in RRAMHIRKEE matter Eﬁ%&%s%grﬁﬁiﬁt@@ MeweahanHpihand-as aminfrmatignzbearing

medium according to a tenth embodiment of the present invention, and Figure 23 is a cross-sectional
side view SreHBANIHEIbEHECSOA BrikiBaNd 886 Haw d&iMpidrbimguthashemma isehbblavdescribed

wristband gafiédigise«0), and has a name and therapy department of a patient, and other necessary

Herein, it 18 also possible to print by heat from the thermal head 310 without
using the thermal transfer ink ribbon 312 by laminating a heat-sensitive color-forming

15 layer (not illustrated) on the surface of the tag body 303 to constitute a thermal paper.

In this configuration, the carbon dioxide absorbent 306 can also be added to the heat-
sensitive color-forming layer.

The carbon dioxide absorbent can be added to the heat-sensitive color-forming
layer to thereby make a substrate with no starch.

20 Specifically, the carbon dioxide absorbent can be added to a dye, a developer, a
stabilizer or the like constituting the heat-sensitive color-forming layer.

The tag-cutting portion 309 has a stationary knife 315 and a movable knife 316,
and cuts the tag 301 at the portion of the cutting line 304 at a predetermined pitch to
obtain one tag strip 305.

25 As shown in Figure 18 which illustrates a part of the cut tag strip 305 in an
enlarged manner, the carbon ink of the thermal transfer ink ribbon 312 is transferred on
the surface of the tag sirip 305 so that the carbon ink of the thermal transfer ink ribbon
312 indicates the variable information 317.

In the case where the tag 301 (tag strip 305) loaded in the thermal printer 302,

30  printed and cut as described above is utilized as a price tag, the tag 301 is attached to
commercial goods (object of attachment, not illustrated) such as clothing items so as to

indicate necessary information, and removed from commercial goods when purchase of



33 visible information 334 and bar code information 335 which-are printed on its front surface as in the
wristband 330. As illustrated in particular in Figure 23, the wristband 350 has a base substrate
351, an adhesive layer 352 on the rear surface of the base substrate 351, and an embossed 5layer
353 on the rear surface of the adhesive layer 352.31  The carbon dioxide absorbent 306 is added to
the wristband 350 in particular in a manufacturing step of the base substrate 351. Of course, the
carbon dioxide absorbent 306 may be added to at least any one of the respective layers (base

substrate 3, RALeIIVEJAYEH §§%@J&%§éﬁ%§§%@y&g frAedlanq tearpanAisidebsorbent layer

354 that is the same as the carbon dioxide absorbent a){er 321 (Figure 18) can also be laminated
thereon, aBintetrafed ilmireceicnins Bastitdingenerallninciogirderd dimereerd) 355 is formed on
the embossed layanS&hrtbisicitotidiaadok itused 10 Pealsadeleasriediopmntaldhe£nd side of the
embossed layer 353 J%%%Ief.t iide in. Figure 23) to theregy expose an internal adhesive layer 352, and
this portiort STREHEGLANEI405 ReBeSAlY 18RRCOPTR BB @ Wi 350, thereby
enablihg the wristbind 35Pismieel Attached tarapatieritin ilungshapadéhiddheawgsioand 350 of such
a configurﬂionsgrsl(g}% 1511"?1%? %gg@ ggtiﬁjcs%g g%ra long period of time but collected after being used for
one day, a iRcinerated and |sposed 61 A4S Waste, the carbon dioxide absorbent 306 can
effectively absorb darBontdibadddatipettimé®f incineratiglas im tneicasemofdipdasad 80k ¢rigure 17)

and the eriﬁémgl%%?%(g&y@lg% 31{1 in ﬁg%ﬁigﬁg'an explanatory view of a point card as an

information-bearing medium according to an eleventh embodiment of the present invention. Portion (1)
in 25Figure 24 is aiearinstirtdes sian StaadkspiotaashpiiastngdoPobtion (2)aiteriguret 324s a rear

surfage view:pffhe ﬁéﬁ@'@%’%&%‘c Elgyiadrla@n @g@r&?%ﬁpaﬁgg@m@w%&m{hg'Ong line

XXV-XXV of Figure 24. point card 360 is used in, for example, a retailing store, and can indicate
on the frorfisHFHRE TG o eSeiffias Gonstant information 361 such as "point card" and 30 "XXX

store”, and variable igformalipnidfdeuehasadunnelafo s /nshankser pameias Hiwstrated in
Portion (1)irilrc]:igé:%gtroer %4118, carbon dioxide is absorbed to the carbon dioxide absorbent 306, and
carbon dioxide generated in each of the tag strip 305 and also the object of pasting or

15 object of attachment 320 is absorbed in the portion of the carbon dioxide absorbent 306.

In particular, since the carbon dioxide absorbent 306 is particulate to nanometer
in size (for example, about 10 to 100 nm} and uniformly dispersed, it can effectively
absorb carbon dioxide.

In the present invention, in the case where the tag 301 has an at least two or

20  more-layer structure having a plurality of layers, the carbon dioxide absorbent 306 can be
added to or laminated on any layer.

As illustrated in an enlarged part of Figure 18 by a dashed line, of course, a
carbon dioxide absorbent layer 321 can be laminated on the rear surface of the medium
body 303.

25 The carbon dioxide absorbent layer 321 1s formed into a film in which the
carbon dioxide absorbent 306 is uniformly dispersed. In this case, a function of
absorbing carbon dioxide by the carbon dioxide absorbent 306 of the carbon dioxide
absorbent layer 321 can also be expected at the time of the incineration disposal of the
tag 301 (tag strip 305). |

30 Figure 20 is a plan view of a wristband as an information-bearing medium
according to a ninth embodiment of the present invention, Figure 21 s an enlarged cross-

sectional view taken along line XXI-XXI of Figure 20. The wristband 330 is attached



-

34 As illustrated in Portion (2) in Figure 24, the point card 360 can indicate on the rear surface
thereof, for example, variable information 363 such as "purchase history". As a method for printing
or indicating the respective information (constant irg rmation 361, variable information 362 and
variable information 363), any method 5can be employed depending on the conditions and types of
use thereof. In the point card 360, the carbon dioxide absorbent 306 is added to a base substrate
364. Of course, in the case where the point card 360 includes a plurality of layers, the carbon
dioxide ab¥otEHEtITEARKIseoAddReH Bt AR st AnidsRElytheerpbispe stigd Repitad andkihd Bkéarbon
dioxide abgeihentlayer3aRibat iﬁeﬁ*ﬂ@nm%@@éh@@%@%&%@@%&%%@ﬂﬁé&%éﬂgure 18)

us

can also be laminated thereon, as illustrated in Figure 25 by a dashed line. Information can be
rewritten & pruf&fitf ST EHTIREHdi# 88rP360 of such a configuration. When the point card 360 is

finally collected aftElidisemingiienaies paehihdisposed pliastvasiesithe sasbaardioxigabsorbent 306
can ef ecti.\@% absorb %rbo{? dioxide at the time g&?cineratir%%as in the cases, of the tag 301 (Figure
T

17), the witBEH1'930 SIS AU ard SEPEIGTr R St EigiHs s %ble of a
carbon diagddde reduction amount, showing experimental results for confirming an effect of reducing
carbon dioxide by-a carbon. digxide absorbent,20 (Nano yesicle carb ioxide.reduction additive
Procuced by Acie e HaD) P e R e o an
emulsion-twe ewidsitte dhracobregntratidhof 0100940.0196] B:05%80br:03 20%werd threpared as
experimental SAmpISs, S IREHMOea! %Vﬁﬁgéﬂgdméﬁ%%@fé@ﬁ& %?é@f?&'nf%@"%%f}c%ﬁ%ﬁ@rd'“g 0 JISK 7120

was employed as a test method, the mass of each sample was 10 25mg, inflow gas was air, the flow

rate &f thedriiingashnes356 riicishe anib hae the terpbratie Yisewastadediim apditHetemperature

was raisedin- 480G i;beat £actusample datidQ:minutes. As shown in the table in Figure 7, the
sample to which the carbon dioxide absorbent 306 was added in a concentration of 0.01% achieved a

carbon dioxide 30/8RAHGH I ERRUMESE 3 Bivs aMEcsHmbe Yo iR if s aduassubesieentration of

0.05% achjeyed @sarben sioxidaredustionamesnualfdls89%, arditbeisamaletamdighdd was added

in a concentration of 0.10% achjeved a carbon dioxide reduction amount of 35
contact w?th the skin oqja pa(tjlent, anc? ﬂlterme ?ate ayers ?fﬁ:st?ntermed?ate layer 342,

15 second intermediate layer 343 and third intermediate layer 344).

The carbon dioxide absorbent 306 is added to in particular in a manufacturing
step of the base substrate 339.

Of course, the carbon dioxide absorbent 306 may be added to at least any one of
the respective layers (base substrate 339, coat layer 340, embossed layer 341, first

20 intermediate layer 342, second intermediate layer 343 and third intermediate layer 344),
and a carbon dioxide absorbent layer 345 that is the same as the carbon dioxide absorbent
fayer 321 (Figure 18) can also be laminated thereon, as illustrated in Figure 21 by a
dashed line.

Also in the case of the wristband 330 of such a configuration, when it is

25  incinerated and disposed of after use, the carbon dioxide absorbent 306 can effectively
absorb carbon dioxide to thereby contribute to reduction in carbon dioxide.

Figure 22 is a plan view of a wristband as an information-bearing medium
according to a tenth embodiment of the present invention, and Figure 23 is a cross-
sectional side view of the wristband.

30 A wristband 350 has a simpler configuration than the above-described wristband

330 (Figure 20), and has a name and therapy department of a patient, and other necessary



56.20%, as determined from each difference in residue amount as compared with the sample to which
the carbon dioxide absorbent 306 was not added. The amount of the carbon dioxide absorbent
306 added is adjusted depending on the type and condition of the label 301 used and various
conditions of the incineration 5disposal thereof so #3at the effect of reducing carbon dioxide can be
ensured at a predetermined level. That is, in the information-bearing medium and the carbon
dioxide reduction method using this according to the present invention, the carbon dioxide absorbent is

added to ap; |aUNAIGHOM YRASYS HYBHNAlRNDR AR JRSAIL L WHIGR IRTORNIALR R SUE L Oas variable

information and constant information is indicated on the surface thereof by using various
informatioS'BEsiAg MERavEndaBdith a coating treatment for enhancing decorative properties,

functionalities and perfarmances ehiheupsinting snrdiumiis aRRlisgsY4ien sushinfonmation-bearing
medium is incinerated alone or together with varigus objtects of pasting or objects of attaching, carbon

dioxide cari e Ab4GHHEYC 15(FwetERbSHIEHEC O icEBraif 1 e predeftihvaMicdince a
carbop diojigle absebeit issaddeddod geligifuglitselfcthese have been realized a solid fuel in which

the carbon dioxide absorbent can.absorb carbon dioxi t the time of byrning the solid fuel to thereby
contrbute o reduck A EERSOR S A0E A 4 Lalb B o TR reu G ASIRg Bofhis. Them,
solid fuel 40thandacding s apvedifie embediytent GHthe present invention and a carbon dioxide

reduction method psing this are described based on Fi 26 tq Figure,28. Figure 26 IS a perspective
view of the solid fukg? (i—gllérusreé%"? s g%(s)ré%é%é%ca g%@gfé%%aﬁt%r?wgbﬁ 0 (zge?n%é)nal}fggc Sifr?r% ngp(P(f)ef the solid
fuel, and thieesolipkfubledb s ithane fabrired BSingdlmsintabieemtismydwastesssidayaw hidderial via each

step g sorting, gHRANGARAhMNAIINGe 1ayerE@@tt%ttﬁetﬁé)ngr{lée@Jﬁgg’ éﬁrgbq{%? iﬂ&ef%s%ﬁ‘éﬂP le, a

column shape as illustrated, and has a flammable body 402 and a carbon dioxide absorbent 403
added to 3@xtie3fartirebie Bodyuako be lamimigslitheirtues HistasidiretégwrEids6imm and a
length of apautd@t@ 100 mm, for example, but can be molded in any shape and size. 36 As
illustrated in Figure 27, examples of industry waste include used paper, a waste plastic material and

other flammable wastB-fldRAHERUBASRC WicarinOaRE B SR Atr ca 1aBdieB e She kBIS406, a printing

ink ribbon giiTenealdsansiesdnk sland.c: ok shelikersist uiized Jids &9 ie natpddbatdhe maustry

waste may be used as it is or ma :
?Sm y(le?t suiedm igure 23) toythereby expose an internal adhesive layer 352, and this portion

of the adhesive layer 352 is pasted to the opposite end of the wristband 350, thereby
enabling the wristband 350 to be attached to a patient in a ring shape.
While the wristband 350 of such a configuration is of a simple type, not used for
a long period of time but collected after being used for one day, and incinerated and
20 disposed of as waste, the carbon dioxide absorbent 306 can effectively absorb carbon
dioxide at the time of incinerating as in the cases of the tag 301 (Figure 17) and the
wristband 330 (Figure 20).
Figure 24 is an explanatory view of a point card as an information-bearing
medium according to an eleventh embodiment of the present invention. Portion (1) in
25 TFigure 24 15 a front surface view of the explanatory view and Portion (2) in Figure 24 is a
rear surface view of the explanatory view. Figure 25 is an enlarged cross-sectional
view taken along line XXV-XXV of Figure 24.
A point card 360 is used in, for example, a retailing store, and can indicate on
the front surface thereof, for example, constant information 361 such as "point card" and
30 "XXX store", and variable information 362 such as a number of points and a user name,

as illustrated in Portion (1) in Figure 24.



5be used with if necessary being mixed with general waste such as domestic refuse. In the
sorting step, metals that serve as the flammable body 402 with difficulty and other articles that are
unsuitable for being converted into a fuel, and als&%roducts that can be burned to cause toxicity,
including vinyl chloride and other chlorine compounds, are removed from the collected industry waste.
10In the grinding step, the sorted raw material is ground to a chip 408 having a required size, for
example, about 5 to 15 cm in each of length, width and height. In the molding step, the chip 408
is molded and corvysralsetiiedo mRotiond 2adhtiseisoldnihd pdiedigmaté Alasathis distitt foe kO 1. In

addition, Thhglagpecensantier e malding-adindermdssiany added i adariageisnined amount

Herein, if the label 405, the sticker 406 or the like having an adhesive layer is contained in industry

waste, a binder nett3 methebEnadaaG AhE erbiig HHereuTcsan b feduden (consmgtthermore, in the
present inyefiRR:;i 8 CaPoRdiaxide aheoIReNt 49318 asdastiaihe.chiRA884n the melding step. 20Itis

desirable that the carbon dioxide absorbent 403 be made from, for example, an inorganic carbon
dioxid abeYBESIMBEYttansiEing PR hassridiervi-Reohyie Vs etd be uniformly dispersed

throughout the solid fhiehd@k (Hadmvabie:haehoAQR)xRr #ample, 1be padie gizesthereof can be, at
least, less t%an 1 éggg more preferably about 10 to 100 nm. 25As the carbon dioxide absorbent 403

particulates'l1 fizHometer in size, for example, a Nano vesicle carbon dioxide reduction additive
produced by Acteiiyede&E:canthe dasedvhere thehersaliddde4tiod suchlarabnfighiration, can be

applied as a part of a boiler fyel i per-manufacturing.companies, cement companies, chemical
com paniegélégr? go a)frl\(geo ﬁseor%hg (g]s%%% ma%ajgeu?lg%é lfg 3?1%%(%%“ atoé]r%/ (\)/femvf iffﬁgﬁglt?\ﬁegq%ygfgte where a
solidifuel isndurmedin dibsildy dfaybieritianthifs b soHdhiueh e highrucagdindeobalteatsbfbtmobtain

heat 37 epeigniar @ plant A9 aan digxide (GO%.aas) Ingmnsiatedys fa he fyrging by heating

and the carbon dioxide Is adsorbed to the carbon dioxide absorbent 4 on dioxide generated
from otherdfisérddb-as needed basis is also absorbed to the portion of the carbon dioxide absorbent

403. 5in particularsinge.the carPendioxids, aaarbent 4033 Particuiatedo.nanomeietinsize (for

example, about 10 to 100 nm) and uniforml(i;%c)iéspersed it can effectively absorb carbon dioxide.

Also in the RAEEUS theVashdieerasrishitQicanalcenissind s beiteepiasinamsehardised as a
compon fupbibaifungtionat effeclivebh absadungcasbandioxidedae 4@ the aahen sisxide absorbent

403 can be expected as in thg,ab_ove case. . _Figure 7 s a table of a carbon digxide reduction
f

amount, sHIWIAG EperimeRAI A Fos LGRS sh A rRe it reduUdiy CalByitioxide by the
carbon dioxitiebahd@he(iti40s: (Nane desicleisarhaisdiokideuiedmtion additive produced by Acteiive
R&D). Figure 7 is a table of a carbon dioxide reduction amount, showing experimental
results for confirming an effect of reducing carbon dioxide by a carbon dioxide absorbent
20 (Nano vesicle carbon dioxide reduction additive produced by Acteiive R&D).

Four samples each including the carbon dioxide absorbent 6 added to an
emulsion-type adhesive in a concentration of 0.00%, 0.01%, 0.05%, or 0.10% were
prepared as experimental samples, a thermogravimetric measurement method for plastics
according to JIS K 7120 was employed as a test method, the mass of each sample was 10

25  mg, inflow gas was air, the flow rate of the inflow gas was 50 mL/min, the rate of
temperature rise was 10°C/min, and the temperature was raised to 400°C to heat each
sample for 100 minutes.

As shown in the table in Figure 7, the sample to which the carbon dioxide
absorbent 306 was added in a concentration of 0.01% achieved a carbon dioxide

30 reduction amount of 33.68%, the sample to which it was added in a concentration of

0.05% achieved a carbon dioxide reduction amount of 51.99%, and the sample to which

it was added in a concentration of 0.10% achieved a carbon dioxide reduction amount of



=

15Four samples each including the carbon dioxide absorbent 3 added to an emulsion-type adhesive in
a concentration of 0.00%, 0.01%, 0.05%, or 0.10% were prepared as experimental samples, a
thermogravimetric measurement method for plastigg according to JIS K 7120 was employed as a test
method, the mass of each sample was 10 mg, inflow gas was air, the flow rate of the inflow gas was
50 mL/min, the rate of 20temperature rise was 10C/min, and the temperature was raised to 400C to
heat each sample for 100 minutes. As shown in the table in Figure 7, the sample to which the

carbon dioXide’ &b <SS HFTAES WA GAeh HH S oAt Sh TSt SR B bASeRAB e i dioxide
reduction ammeslateid3:a8%e. dhdsadiplidde yubighbdiisas addadinadeancentration of 250.05%

achieved a carbon dioxide redyction amount of 51.99%, and the ple to which it was added in a
concentration of 0. &%‘58}%\?3%&5 83?%'%’?1 %W%eagéaﬁc%;i é?nao‘i%?d? §§5§Wo§: g@ﬂgg}%ﬁﬁed from
each diffethacgpn redichuel aimo oiitlas] abeh patadwitinthea sanpbe dividis v fhiecadioa dioxide

absor?ent cf103 w?%lnot d%ﬁa& e af%%yné]of the carb%n di&lxid absogbent 40 aéjded is adjusted

depending on 30 heet]%)e and condition of ré“‘%%‘i%&%ﬁ% 401 0SEd ARd Various conditions of burning

thereof sonmem@ﬁ@ttmffe&educing carbon dioxide can be ensured at a predetermined level. 38
(Thirteenth Embodiipent) i 1 ARGl pISsEALIVENIAN: sipes.Aramandlaids absorbents

added to a wristband clip, there have been realized a wristband clip in which the carbon dioxide
absorbentBaieb sk dambasreidiidd atheripalon g intdin crahen @& ehile BYsstemtitsute to

reduction irygaERen Higxide«@Neha SARRNMHONHE JRIGHAD Melnoth UsiRththiformatioh @Ry a wristband
clip according to a thirteenth embodiment of the present invention and a carbon dioxide reduction

methdl usih g RS M RISRAIRBESA BRIEIGIRE TSI Eidisat gbon riguré oo theeepid view
illustratingudtia configu atirmeitba-weisthantealip, ad Sigvich 3¢ inarsideyigllnsteatingdne
configuration of the wristband clip. . A wristhand clip 510 of the present invention is main]y formed
from a syrtRetEYESiR AR é’?ﬁfﬁ@?{@éﬁsi@i@fﬁ%’%@“ﬁﬁ%@?g‘?ﬁgﬁaieﬁp“%“ﬁdﬂaagl’ﬁ%ale clip
portion 512Vaed suténaie clipi podienibd mthithaydmisubstaintiaheightdiguier andhthatiaie 15connected
via a hingg 310,12 DIiera) NS eal MANCL IR RIS orbea.
5 (Twelfth Embodiment)
Acéording to the present invention, since a carbon dioxide absorbent is added fo
a solid fuel itself, there have been realized a solid fuel in which the carbon dioxide
absorbent can absorb carbon dioxide at the time of burning the solid fuel to thereby
contribute to reduction in carbon dioxide, and a carbon dioxide reduction method using
20 this.
Then, a solid fuel 401 according to a twelfth embodiment of the present
invention and a carbon dioxide reduction method using this are described based on
Figure 26 to Figure 28.
Figure 26 is a perspective view of the solid fuel, Figure 27 is a schematic
25  explanatory view of a manufacturing step of the solid fuel, and the solid fuel 401 is
manufactured using flammable industry waste as a raw material via each step of sorting,
grinding and molding.
That is, the solid fuel 401 is molded in, for example, a column shape as
illustrated, and has a flammable body 402 and a carbon dioxide absorbent 403 added to
30 the flammable body 402.
The solid fuel 401 has a diameter of 6 to 60 mm and a length of about 10 to 100

mm, for example, but can be molded in any shape and size.



Each of bosses 520 is formed on the center of each of circular portions 512a and 512b of the male clip
portion 512 of the wristband clip 510, and such bosses 520 are formed at the same interval as the
interval of band holes 536 and setting holes 538 formed on a wristband 530 described later. In
addition, each of boss holes 522 is 20formed on th#center of each of circular portions 514a and 514b
of the female clip portion 514 of the wristband clip 510, and such boss holes 522 are also forrued at
the same interval as the interval of the band holes 536. The hinge 516 of the wristband clip 510

is formed into a thig st A0¢isinrevides withhflaxios arrians 16 pribatsdaps thereof, each

having a substantial U25shape for making flexion easy, as illustrated in Figure 30. The bosses

520 forme¥ s8R 18 5a 36 HIEY @ e FaaBehis peitien Jerddiiendn Provideeridbeadbmnar shaft

portion 523@,59@%%3 mﬁ@es%a@@a@@%ﬁﬂfim@mrﬁggga (%@é}l?% %ﬂﬁ&é@ﬂ&ﬁ@@éﬂ?/zﬁmﬁged Eortion
constituting four sheet-shaped engagement portions, radially protruded at equal angles In the
circumferefifial S0 atBm o#fﬁ%%r%m&ﬁg%aé% PHEBE WAL S RRE H5th FutePhrRided with, on

the tiF theteofisadnonhretusnpertiobebe monstitviin g aatondeadialyenbargast peftien having a
smaller diameter than the first radially-enlarged portion, A constricte rtion 39.5 aying a smaller
diameter than the fifs ?as&aﬂﬁé%a’rge??%sotr |()E%nsaW3 fdhse %W(ﬁ"?%?gﬂé}%n@?g‘g&lbgﬁ%ﬁ%g provided
between thedirdgheadialtyeetiargeduyperticiblaridithersgconderaeiatiysenfach ec pattioprodiyestion
protruded | nference of th ion 523.qn the nen-return portion 526 is
configured{ %%P%é@?g%%&%%%%& %?ne%%?}% g@s‘%ﬁg e?({)%ﬂqét?llgﬁﬁe angr?ét%ﬁeé (c?)lgh(()-:rrl eand, the boss holes
522 of the fempgerslip portivhosed sachthavelketietbindgugution®27 formed in an inverted cone shape

(morfgy shape), cofregponging Jathe shape:oh e sRAsgame N RAIeN.PAtJ AR RaRSES 520 of the

male clip portion 512. In"addition, a retaining portion 528 is formed on the lower surface of the female
10clip porti6ftistd pEsvids $¥emPinerbadshisid 52 theadrahinpgdortonts 28dbesgNbuilt up along the

inner circumference, afdhe.kass hiele B2 HpisEtaRAAROLHAR Safrhas R Hatchesa2%formed so
that the inner diameter of the retaining portion 528 is made scalable. When this wristband clip 510 is

folded by & REESEedsHEBERG 3536%12HE BsinH clip portion 512 is fitted into the boss hole 522 of
the female clip portipad@ikibi0 ihierRipyniedastagyraleelip aaftignTirrpk thes femiale elil pertion 514.

That. ig, the bqgss 520 is inserted into the boss hole 522 while the retaining, portion 528 of the boss hole
525 bing BSRBR G LR s AT Lo TS A bBLL B AR AP & hon return
portion 526dbassiadatimolghiihenetaminguportion$28; thelciameaienhof thé20ddidiminigeportion 528

contracts bynia)mn%lalstlc restoring Jgrce s fitted between the non-return portion 526 and the engagement

portion 524."The ho?é?r?g %%]rtlon Y756t the boss hole 522 corresponds to the engagement portion 524

of the boss 520 in kenthsrofshapehamdadus threcengagementpdidiodsdsistealdits theuddlding portion
527 in clostg ﬁ%néﬂﬁ:t %@ig@g@ﬁ@&%ps%ﬁyent backlash of the boss 520 on the boss hole 522. Even

20 It is desirable that the carbon dioxide absorbent 403 be made from, for example,
an inorganic carbon dioxide absorbent, be particulate to the nanometer (nm = 10-9 m)
level, and be uniformly dispersed throughout the solid fuel 401 (flammable body 402).
For example, the particle size thereof can be, at least, less than I um, more preferably
about 10 to 100 nm.

25 As the carbon dioxide absorbent 403 particulate to nanometer in size, for
example, a Nano vesicle carbon dioxide reduction additive produced by Acteiive R&D
can be used.

The solid fuel 401 of such a configuration can be applied as a part of a boiler
fuel in paper-manufacturing companies, cement companies, chemical companies, and

30  any other fields.

Figure 28 is an explanatory view illustrating a state where a solid fuel is burned

in a boiler of a plant.  While the solid fuel 401 is burned in a boiler 410 to obtain heat



25if the boss 520 is tried to be pulled out of the boss hole 522 in this state, the retdining portion 528
gets hung up the non-return portion 526 to prevent the boss 520 from being pulled out. Then, a
use method in which the wristband clip of the present invention is applied to a wristband is described
based on Figure 31 and Figure 32. 30Figure 31 is &7perspective view illustrating a configuration of a
wristband to which the wristband clip according to the thirteenth embodiment of the present invention
is adapted, and Figure 32 is a side view illustrating a state where the boss of the male clip 40 portion

of the wristhand, Giip 2 Eﬂ{@%@,@aFB%&W«B%ﬁIE*E@WQQQ)"?@@Eﬂéﬁﬁ@@&ﬁé‘%@ftﬁ%"tﬁﬂﬂg{%i’B itted into the

boss hole of the female clip portion to fix the wristband. A wristband 530 includes a display portion 532
whose cerfte#ieg gt dan Gebsrterdy dnrdiecheshie Prirterpoditssdeatarbethdlike, and band
portions 533arandiAibeextanding Biahotksides alihedisaliay PRIIOR 534 berein thedkand portions

53la and 531b constitute a band main body 531. Identification data 534 specific to an individual,

such as thBGEPARMERCHEMIaEEaARPBIBEY §/b2 of a patient, is printed on the display portion 532. A
pair of setting holem 338 ansettingcthe wiisthaomh el 2b6is atmed epatitishade-handportion

531a. The setting holes 538 are formed at regular intervals. On the other.hand, a plurality of band
olos 536 18 T I A AIBIQEr BAY Lo A T U HERAISS. | A RHEGR of the
wristband stipobi Oatfhes dosdfigered is described by the procedure of winding the wristband 530 around

a wrist, an ankle or,the like. 15 First, the bosses.520, af the male ¢lip portion 512 are allowed to pass
through the seting Haeh DS Rt e e HOh AN A e oF (i o PSD to atiach
the wristbat¥, 380 tsetheschig@aton fucthibn, fafteli the haibtbtne 630 is woginar koo uiaxadwhist, any of

the band hales, P3G, falmes: %B?%}%JRP% Pﬁ?gep&ggae%%qlﬁﬁ?%%t@gc%@ ending on the size of a

wrist, 20and the boss 520 is allowed to pass through the selected band hole 536. Thus, the wristband
530 is wound aroubiErevrist atabieaiposaryosoditivie reduttien atheveiridlevelis sopeomsnalis bent to

the side of tagioale chprRAMIRMALARY Freansaidhahinos sladaslasethsdippss sitrface of the male
clip portion 512 by the female clip portion 514, thereby folding the clip 510. 25After the non-return

portion 528FSTREY SAINY 3 ortid berab o eipukkas Lty xredid ih 8 rstissth 5O RiBRS 28 of the
female clirpoartion 514, the non-return portion 526 engages with the retaining portion 528 to lock the

poriiog 51415 sot 1R HEVE AR SHUaq b e UFUAE TRAECL SHAIPAHE B porton 5318
and 3053 ldnaneionaslpichdhativethen, dhecetrisiband 580@an e 1Sy omgl, sandvichedby:the clip
prepared as experimental samples, a thermogravimetric measurement method for plastics
according to JIS K 7120 was employed as a test method, the mass of each sample was 10
mg, inflow gas was air, the flow rate of the inflow gas was 50 mL/min, the rate of
20 temperature rise was 10°C/min, and the temperature was raised to 400°C to heat each
sample for 100 minutes.
As shown in the table in Figure 7, the sample to which the carbon dioxide
absorbent 403 was added in a concentration of 0.01% achieved a carbon dioxide
reduction amount of 33.68%, the sample to which it was added in a concentration of
25 0.05% achieved a carbon dioxide reduction amount of 51.99%, and the sample to which
1t was added in a concentration of 0.10% achieved a carbon dioxide reduction amount of
56.20%, as determined from each difference in residue amount as compared with the
sample to which the carbon dioxide absorbent 403 was not added.
The amount of the carbon dioxide absorbent 403 added is adjusted depending on
30  the type and condition of the solid fuel 401 used and various conditions of burning
thereof so that the effect of reducing carbon dioxide can be ensured at a predetermined

level.



510 and the backlash thereof can be further prevented. In addition, the constricted portion 525is -
formed to have a smaller diameter than the first radially-enlarged portion 41 and the second
radially-enlarged portion of the boss 520, and therefore the male clip portion 512 and the female clip
portion 514 of the wristband 530 are securely fittedfo each other. In this way, the wristband 530 is
annularly wound around a wrist or the like. 5Since the boss 520 and the boss hole 522 can be fitted to
each other only by bending the hinge 516, the wristband 530 can be attached even by one hand.
Since the non-returmipaetiam 33RvAa6a@Mgaged with the retaining portion 528 locks the boss 520 so
that the boss 520 is never pulleg out again, the wristband 530 can be safely used even in, for example,
hospital or the Iike%ﬁ?ﬁé&“ﬁﬁé% AR5 H At NES AHRTRATS IR B3 R bEaE ik ?)‘}f%éig%ors or the
like. Thisnwisihantislih &t Qs coadfigtygi-omwiostexaingle,ia synthelie seipmaadeiit) composed
of polyethylene,excellent in chemical resistance. In.a manufacturing step,of the wristband clip 510, a
cathon o S A At S SO0AH  arelo By U b b NGk Ko ABSE of the cip 510
(see Figureod®)biETive chrbomdioxideoatloxiéntabdt: isacbmatboisidhatdsatactectvithusarpon dioxide
generatedtgyst_he time of burning to allow the carbon dioxide not to be released in air but to remain as
ash (carbonate). It is desirable that this carbon dioxide absorbent 540 be made from, for example,
an inorganic carbohhgibxde sismdbehp Baodepantic thateentthenmimometes {Hra prar9 20in) level,

and be unifroby Hisparsed-HYPHANON IgcliR» 1A FXATRIS edatiplessizs.thereof can be, at

least, less than 1 um, more preferably about 10 to 100 nm. As the carbon dioxide absorbent 540
particulate & WanohiBeF i8iz&0for example, a Nano vesicle carbon dioxide reduction additive

prodyged by Acteivg R&ByGan briksedy 20JhRuristhanshelin.piQRbsueh - ropfighEationds used for

winding the wristband 530, on which identification information_specific to a patient is printed for
identifying THASatie It 24Pdandcy WHSBH e (Bafen B Ei R didsesthesdddiiched from the wrist,
and incinerated and disipesad ofip 510 of tdqites33 isvantRxplanaiply viewdustatingsarsiaiewhere the

used \/_vristbasri1r(11 BQt(giPa's in1 'Qet;atg iin _1nui1[10' eratar. . hil tlile ' tbaln clip 510 is incinerated in
an incinerafion Hispésilaﬁy?gr? |ﬁ&|ﬁdePa];?r$g Suther 552'ih é#ﬁ%%‘éllgtgi@%,% ?Bgﬁfﬁ%ﬁstlg (CO2 gas)
is generat@drtioe 512 and a female clip portion 514 that have a substantial eight figure and that are
15 connected via a hinge 516 in a bilateral symmetrical manner to be integrally formed.
Each of bosses 520 is formed on the center of each of circular portions 512a and
512b of the male clip portion 512 of the wristband clip 510, and such bosses 520 are
formed at the same interval as the interval of band holes 536 and setting holes 538
formed on a wristband 530 described later. In addition, each of boss holes 522 is
20  formed on the center of each of circular portions 514a and 514b of the female clip
portion 514 of the wristband clip 510, and such boss holes 522 are also formed at the
same interval as the interval of the band holes 536.
The hinge 516 of the wristband clip 510 is formed into a thin sheet, and is
provided with flexion portions 516a on both edges thereof, each having a substantial U-
25  shape for making flexion easy, as illustrated in Figure 30.
The bosses 520 formed so as to be protruded to the male clip portion 512 are
each provided with a columnar shaft portion 523 disposed on the center thereof in a
protruding manner and a first radially-enlarged portion constituting four sheet-shaped
engagement portions 524 radially protruded at equal angles in the circumferential
30 direction of the shaft portion 523. The bosses 520 are each further provided with, on
the tip thereof, a non-return portion 526 constituting a second radially-enlarged portion

having a smaller diameter than the first radially-enlarged portion. A constricted portion



42 to burning by heating, and the carbon dioxide is adsorbed by the carbon dioxide absorbent 540.
Carbon dioxide generated by burning the wristband clip 510 is absorbed by the portion of the carbon
dioxide absorbent 540. 5In particular, if the carbon dioxide absorbent 540 is particulate to nanometer
in size (for example, about 10 to 100 nm) and also3gniformly dispersed, the carbon dioxide absorbent
540 can have an increased surface area so as to effectively absorb carbon dioxide. Figure 34 is a
table of a carbon dioxide reduction amount, showing experimental 10results for confirming an effect of

reducing cashopdiaxide, by thecarbep digyde %95&%%%&%2%%&’&%&' Aol digyide reduction

additive produced by Acteiive R&D). Two kinds of clips we epared as experimental samples:

one of whitHliFHE-andeisRA @ity Hpimbis hher s oitien B cadidh sioride bpesipearé 48 was not

added 15(apuiastyied Ry Sl peraesation prﬁ@H%rBﬁfﬁH%dst%h?'@@;o%'fQ i eieroes jhe
wristband clip 510 of the present invention obtained é%ddlng 3.00% of the carbon dioxide absorbent

540 to the PSRRI RO AT MR IAHIARO AR SR dE ARSI Rd fadaisemr@ihifethod for

plastics acgrraing o, HRd/d20was&mployed as a test method, the mass of each sample was 10
mg, inflow gas was air, the 20flow rate of the infloy gas was, 50 InL/min, the rate of temperature rise
st ae0e:

was 10C/min, and e R RBEFAtrng: PRl HBARSIEYo! 168 hifitRe. As
shown in theltdnepistthig 2T 34; el wristhianerelipcbio dihe (presentiapention-eguitkiachieve a carbon
dioxide reduction amount of 64.89%, as determined. from a di nce in residue amaunt as compared
with the C(?%rﬁg?gfa §tg13£11§0a|%e5§wfr%?gé%%%§?p.or thelnoéscf:dglggr{f %E@%ﬁ%@n PH? Oétlcoélrggg‘dioxide
absorbent 540 addedddiadiustedtaepenpimganstieisyjverant cotiditionoafthdnrisfthadealigs10 used

o B o e B L I iene,

rubber or @tettscihe Whfs estpiererdsili tbe bpsaradie With pdlyettayiénie andrieoygdifehts skin even if

being notches 529 formed so that the inner diameter of the retaining portion 528 is made

scalable.

When this wristband clip 510 is folded by the hinge 516, the boss 520 of the

15 male chip portion 512 is fitted into the boss hole 522 of the female clip portion 514 to
thereby join the male clip portion 512 and the female clip portion 514, That is, the boss
520 is inserted into the boss hole 522 while the retaining portion 528 of the boss hole 522
being pushed and extended by the non-return portion 526 of the boss 520.  After the
non-return portion 526 passing through the retaining portion 528, the diameter of the

20 retaining portion 528 contracts by an elastic restoring force is fitted between the non-
return portion 526 and the engagement portion 524.  The holding portion 527 of the
boss hole 522 corresponds to the engagement portion 524 of the boss 520 in terms of
shape, and thus the engagement portion 524 is held to the holding portion 527 in close
contact with each other to prevent backlash of the boss 520 on the boss hole 522.  Even

25 if the boss 520 is tried to be pulled out of the boss hole 522 in this state, the retaining
portion 328 gets hung up the non-return portion 526 to prevent the boss 520 from being
pulled out.

Then, a use method in which the wristband clip of the present invention is

applied to a wristband is described based on Figure 31 and Figure 32.

30 Figure 31 is a perspective view illustrating a configuration of a wristband to

which the wristband clip according to the thirteenth embodiment of the present invention

is adapted, and Figure 32 is a side view illustrating a state where the boss of the male clip



43 in tontact with skin, can also be employed to the wristband clip 510 to which the carbon dioxide
absorbent 540 is added. Furthermore, if the carbon dioxide absorbent 540 is added at the time of
manufacturing the wristband 530, the carbon dioxide absorbent 540 can effectively 5absorb carbon
dioxide at the time of incinerating and disposing ofdthe wristband 530, thereby contributing to reduction
in carbon dioxide. The carbon dioxide absorbent of the present invention is obtained by mixing a
carbon dioxide-absorbing substance and a dispersion aid, subjecting them to a dispersion treatment

(mixed dispersion)s and.themadding them ina feaie-A0EbERarben AinxideaRsqrhing substance in the

present invention may be any one to which carbon dioxide chemically or physically adsorbs. For
example, MSEA ORI etioRrs hashlibsifkande slirareasdodbmpsardsthmidm dicate, silica

gel, alumina:; abshactipied carDNBFpRiRiaRI e WithiRsRaGkEP AR KIPLIABIE KIRROHIEn and a
coconut mesocarp fiber is preferable with re(sipect to an organic compound. 15The metal hydroxide

may includ&REROH FyRISXER. SBEHHPRY B S mEYhRER MY Ide 2 RAt i hradE and
bariurh hydrsaxidesidesThi imelabtddemay B3eludelenagnesitmmaxde; aalcism axidss and zinc oxide.
The alumigggélﬁiggtgar%%}{énrglqg%génosr?pous aluminosilicate, natural zeolite, and synthetic zeolite.
20The titaniC acid compound may include barium titanate and barium orthotitanate. The
dispersion aid in thécpresentonvettidbimpscie anyone thduehabldsathih cdddpartdiotidesabsorbing
substance_hei [ IC-CO, [ rgani nd to ffectively dispersed in a
resin. For %%%%%%?og (r%IEgé'):lgi1 s% %&gﬁgs&&l%gegﬁgr%% ﬁ%%togtnlﬁngr? an amphiphilic lipid are
preferable. 25The Anpadll sbfetifatbpsid sy isrthitetbalsiatbstahedite S ¥his Stemateopmagnesium

steargfe, allONRUM SRR, Be1m sirarale, JiNjnSiearale, Sadium siaiaitRURSSIHY stearate,

calcium 12-hydroxystearate, zinc 12-hydroxystearate, magnesium 12- hydroxystearate, aluminum
12-hydroxy$teaiigeatidrp b hpurd Bk hrkts Sthisirapedyparelgassarmed Bodiagm331b at
12-hydroxystepratgeangspotassium 12-hydroxystearate. 30The polymeric surfactant may include
sodium polyacrylate, sodium poFy late, an olefin/maleic acid copolymer sodium salt,

lycarbox :
polyoxyethylene-typ¥ J&Hils0 fgﬁéfﬁfé%%’ﬁ@‘é%?lﬁ-@)ﬁ‘@%,CP@E?@@%?)W%{‘P@@IG@O-ODES), a
phosphateprédedsterotypmaspinieswiatiant (ROB-1H0RRE)saaE amdicabesylikacid-type gemini

Surfalqalant (DC_lo_POnDsE %)ue bosses 520 of the male clip portion 512 are allowed to pass through the
setting holes 538 formed on the shorter band portion 531a of the wristband 530 to attach
the wristband 530 to the clip 510.

Then, after the wristband 530 is wound around a wrist, any of the band holes

536 formed on the longer band portion 531b is selected depending on the size of a wrist,
20 and the boss 520 is aliowed to pass through the selected band hole 536. Thus, the
wristband 530 is wound around a wrist at a temporary position.

Then, the female clip portion 514 is bent to the side of the male clip portion 512
by means of the hinge 516 to close the upper surface of the male clip portion 512 by the
female chip portion 514, thereby folding the clip 510.

25 After the non-return portion 526 formed on the tip of the boss 520 pushes and
extends the retaining portion 528 of the female clip portion 514, the non-return portion
526 engages with the retaining portion 528 to lock the female clip portion 514. At this
time, if the space between the male clip portion 512 and the female clip portion 514 is set
to have a thickness equal to or less than the thickness when the band portions 531a and

30 531b are overlaid each other, the wristband 530 can be strongly sandwiched by the clip
510 and the backlash thereof can be further prevented. In addition, the constricted

portion 525 js formed to have a smaller diameter than the first radially-enlarged portion



The amphiphilic lipid may include glycerophospholipids such as phosphatidylcholine,
phosphatidylethanolamine, phosphatidylserine, phosphatidic acid, 5phosphatidylglycerol,
phosphatidylinositol, cardiopine, egg yolk lecithin, hydrogenated egg yolk lecithin, soy lecithin and
hydrogenated soy lecithin, and sphingophospholipigls such as sphingomyelin, ceramide
phosphorylethanolamine and ceramide phosphorylglycerol. The dispersion treatment in the present
invention may be any method that 10 enables to effectively cover the surface of the carbon

dioxide-ab ' ith | i i a dispersion liquid in which the carbon
dioxide-abggéggr%sggﬁggﬁggwﬁr%%ggg éﬁr)ogfgz(?:’ é%@g?&%r%)%g%p Sfezosrﬁgg}&ﬁ%léﬁy Huid treatment,
an ultrasomerfiradidBomdrdwsaricant @ etiiping tealithentaispred b e seAsdsbiveshtof the
dispersion Jiguid;puater or an organic solvent is preferable. The specific organic solvent may include
ethanol, dichloromethane, and hexane. In the supercritical fluid treatment, the mixture of the
carbon dioxide-abéaﬁﬁﬂﬁgvéﬁbﬁt‘aﬁwé{wwlﬁé%i%@fgﬁai&f%@ﬁé@@@% Widthserdtieks fluid, thereby

enharginggligpersilits ob thewgarRan diodesabserbindiaulstabcg: Andhersymerariticalfiid, 20carbon

dioxide in a supercritical s;ateé%freferable. The carbon dioxide in a supercritical state in the
present inviRgon e aR S ESIBER R GE tha e edsarRriis Lak whiikedhs eAfidsi Eimperature is
30.98C anddhsriticadpresspigds wid fid MBaoi qpoieio aton diexiderdadsr @seanditian in which
only the critical perature nly the critical pressure is satisfied is.not considered to 25be in the
supercriticgf)g?agtg&s 56 ﬁr!?%:%lﬁr%gﬂ]f’sﬁ%gv&i ?gﬁg(r?]q%;g&ﬁ% gc?%ﬁ%‘fé?gsecvgﬁe“bf%%fographs of a
mixture of &00npértsdmpiaightlef idadciuy hytd thxide alsaie CHrvodediokidie b sarkihgnsiitance, 1 part

by W(ﬂght g{lggiyg%%%%-gyg{gﬁ{sétearate as the dispersion aid and 20 parts by weight of ion exchange
water as the dispersion solvent, which is subjected to a 30supercritical fluid treatment at a treatment

pressure of 20 MPalans astheadrmin ﬁéﬁﬁﬁeﬂ?anf@lm@.&@mof@%am@@, 66@)th20Cresid 130C for 15
minutes. AvateriaOSDAG AR ANTADCIgiRRR s lGAIEHe fatan digxige-absorbing substance

covered with the dispersion aid, and the white areas indicate an aqueous solution of the dispersion
aid. For compaHaeH Irgtire 21 WRowsstahehnsdidm cudwarintsstupebsphatdgrasidsddicating

dispersibiI@ee&m;cﬂ?%?i@é@@ﬁ@@g@wmﬁehm@%ieﬁpes ISRBESIGR AickH) the case where no
dispersion treatment is performed. The respective mixtures after the supercritical fluid treatment at

the réspective trealmieFtTARSRPXIGrRPSPEPEBFArE S RAtREAhiRALAS trateth® UisPERIBN treatment at a
treatment WoypesaisierakddCithatdoes potineeabthieosuprretitical Huiditeatnete released in

air but to remain as ash (carbonate).
It is desirable that this carbon dioxide absorbent 540 be made from, for example,
an inorganic carbon dioxide absorbent 540, be particulate to the nanometer (nm = 10-9

20 m) level, and be uniformly dispersed throughout the clip 510. For example, the particle
size thereof can be, at least, less than 1 pm, more preferably about 10 to 100 nm.

As the carbon dioxide absorbent 540 particulate to nanometer in size, for
example, a Nano vesicle carbon dioxide reduction additive produced by Acteiive R&D
can be used.

25 The wristband clip 510 of such a configuration is used for winding the wristband
530, on which identification information specific to a patient is printed for identifying
the patient, around a wrist of the patient to clip it, and after use, detached from the wrist,
and incinerated and disposed of. '

Figure 33 is an explanatory view illustrating a state where the used wristband

30 clip is mcinerated in an mcinerator.

While the wristband clip 510 is incinerated in an incineration disposal by an

incinerating burner 552 in an incinerator 550, carbon dioxide (CO2 gas) is generated due



10condition, the particle size of the carbon dioxide-absorbing substance is 1 }..tm or more, and the
carbon dioxide-absorbing substance is aggregated in the aqueous solution of the dispersion aid
without being dispersed (see Figure 42(a)). On the contrary, in the mixture after the dispersion
treatment at a treatment temperature of 40C that sagisfies the supercritical fluid treatment condition,
the particle size of the carbon dioxide- 15absorbing substance is about 100 nm, and the carbon
dioxide-absorbing substance in the mixture is uniformly dispersed (see Figure 42(b)). Therefore, it can

be said th% ﬂ)l&]t]l?l% uper ﬂfh l‘;ll‘di%g%}%%n : &?dgr%agm ' [ be,performed in a state
where both pressuge gn(fc%re%grature that ma’Ee carbon d%%i%?é%e%%%ﬁ%%%%ﬁé% state are
satisfied. 2ZbrEuaitioH) regarding the mixtures after the dispersion treatment at a treatment

temperature of 60%%9@%@&8@%@ﬁéﬁé%?%ﬁnﬂié&@@vﬁ@%&?&@ﬁ §i17(§3i9fag§‘3r9§5b§¥:t

he
dioxide-absorbing substance is about 10 nm in both eases, and high dispersibility is achieved (see
Figures 8(BYEIRP @y et ignds aheotheatmaht temperature exceeds 130C, the particle size of the

carbop dioxide-absgrping:sUPSIANGERAGATIESAROM O3 ;154253 0d:the: casRe hsliexidrsahsorbing
substance is foynd to be agﬁzr;gated (See Fai%ure 42(e)). In other words, a treatment temperature that

is too high IS URRVETABRICatiy & did pRrdiGMBHEEE S SaVaHSUI SUDISREESStY RELHEathKN Emperature
of an excessivebeanditiveu mihe afltracenie drsadiation teeatment ciie:migiurgbalitheaggshon dioxide-
absorbing substance and the dispersion aid is irradiated with an ultrasonic wave having a 30frequency
of 15 KHz (1)Oé55%<Hz and an intensity of about 75 W to about 600W to thereby enhance dispersibility of
the carbon dioxideFagpserbing sulistante cdbon diddadeirrdrigine 48shovsh draingraigsitimeledtron

micrggcope tegraphs of.a mixt f Iy ight of.calcium hydroxide as the carbon
dioxi%%e-abicﬁﬁ?ﬁg%l?gggﬁgﬁglagég%@ \?ﬁ‘gﬁ%’%g%ﬁ’%q#é.’%f}g?’&%‘%&%g&“ég%‘g eolispersion aid and
20 parts bybyeighnto?40n lexahaingeloverdroasdivaidisprerstbasaddntowhicli¢s G bjécted o an
5u|trasoniq{ig£g(jiation treatment under a condition of 60C with an ultrasonic wave having a frequency
of 40 KHz and an intensity of each of 50 W, 75W, 300W, 600 W and 700 W for 30 minutes. The
respective mixtured BftdinHe UiGHBOIER RERATEA McatpsEmteigheamples: one of which wasa

commercially available and to which the carbon dioxide absorbent 540 was not added

15 (manufactured by Sato Corporation, product name: Soft clip); and the other was the
wristband clip 510 of the present invention obtained by adding 3.00% of the carbon
dioxide absorbent 540 to the commercially available wristband clip. A
thermogravimetric measurement method for plastics according to JIS K 7120 was
employed as a test method, the mass of each sample was 10 mg, inflow gas was air, the

20 flow rate of the mnflow gas was 50 mL/min, the rate of temperature rise was 10°C/min,
and the temperature was raised to 400°C to heat each sample for 100 minutes.

As shown in the table in Figure 34, the wristband clip 510 of the present
invention could achieve a carbon dioxide reduction amount of 64.89%, as determined
from a difference in residue amount as compared with the commercially available

25 wristband clip.

In addition, the amount of the carbon dioxide absorbent 540 added is adjusted
depending on the type and condition of the wristband clip 510 used and various
conditions of the incineration disposal thereof so that the effect of reducing carbon
dioxide can be ensured at a predetermined level.

30 Herein, a synthetic resin material such as polypropylene, rubber or urethane

which has moldability comparable with polyethylene and is gentle to skin even if being



respective intensities are compared. In the mixture after the dispersion treatment with 10the ultrasonic
wave irradiation at an intensity of 50W, the particle size of the carbon dioxide-absorbing substance is
about 1 tim, and the carbon dioxide-absorbing substance in the mixture after the treatment is
aggregated without being dispersed (see Figure 43@&)). On the contrary, in the mixture after the
dispersion treatment at the ultrasonic wave irradiation at an intensity of 75 W, the particle size of the
carbon dioxide-absorbing 15substance is about 150 nm, and the carbon dioxide-absorbing substance

in the mixtyyedgHpifRimlyisliseensash(seeawe AR wristhROdiion geg ¥ Hing dhembdures after
the ultrasonic wave irradiation at an jntensity of 300 W and an intensity of 600W, the particle size of

the carborfHiSHAERILRBING Liibaidfite is about 80 nm in both cases, and high dispersibility is
achieved (see 20 Figurer43(e), antldd))bblowewede inbihetulitasanic wave itradiatinn &t an intensity of

700 W, the particle size gf the .carbon_dioxide-ahsorbjng substance becomes ahout 1 jim, and the
carbon oGRS P 5 B SR R e RVl From this, an
ultrasénic xravebicatiatidivaidarninbengily of e MetaiGRM & ypreferabiela thestitnad6Als irradiation

treatment.ﬂAn %Itr%%% lie wave wraQLllacgi%H at ?aqﬂ }325311_'8}8}?1%’9/ below the range does not impart a sufficient

dispersion it , an on%négctgﬁ?rary, an ulfrasonic wave irradiation at an intensity above the range
makes the functiorl b¢ twehdisgirsida aisoibsniand thrusrsadtipreférable ofrt adedion pimxihe stirring

treatment, [ f inxide: | n 1 rsi id.is stirred at a
rotation spcé%%égfélggogg%%répn%%%%g%%%%ﬂ ?p?rﬁ%%ﬁ{ee%%%p h%l%’c%ﬁ3 |sp%%%?%§’n§ %%ﬁégé%logr?

dioxide-absetbi stk espersionbid tmgurddme shewdararsvission electron microscope

photegraphs of a mixturgfL@0.acta iy weightetealdumhy drexide;asthe, saron,digxide-absorbing
47 substance, 1 part by weight of calcium [2- ydrox%stearate as the dispersion aid and 20 parts by

weight of iBRCRREHG MRS Hetide ahspuirali eoRbricHhicredsnjek s ¢ ¥8anariigdreatment

under a cangition &f, 6Q%a b3 defatienispaad-0¢ each ok EMMmpbORD MR HS0Q8H 910,000 rpm
and 25,000 rpnl for. 30 minutes. 5The reigslji)ectiv?gix%{resﬁ%zter the stirring treatment at the respective
rotation speaud Wb AAPED" HEthErRRNGFS RFR P SHIAR SRR AR 2 Y $BRSISASRRY of 500

rpm, variatiod incthe particlesize Hit thésgadbonidioxita-albsacbingisubsiancesisahseived with the larger
partitflg size being um or orcﬁ_bg@d Egg carhon (ﬁ%%cide-ﬁ\b %rt%i(?eg su 13}3@1(:%1 ig e mixture is
aggregated without being disperse E(‘seeyl'—llgureel 4{133). h the con rary, i & Mixture after the
stirring treatageatanalptatiodspebouod bEDomEm ik panticidsizexddthe carbon dioxide-absorbing
substance is aboutr}00,am) Ad i GARANEIRAES-ARSPIRINY SURSIAR SRR MBS ladiniformly
dispersed (see Figure 44(b)).
The aluminosilicate may include amorphous aluminosilicate, natural zeolite, and
synthetic zeolite.
20 The titanic acid compound may include barium titanate and barium orthotitanate.
The dispersion aid in the present invention may be any one that enables the
carbon dioxide-absorbing substance being an inorganic compound or an organic
compound to be effectively dispersed in a resin.  For example, a metal salt of fatty acid,
a polymeric surfactant, and an amphiphilic lipid are preferable.
25 The metal salt of fatty acid may include calcium stearate, zinc stearate,
magnesium stearate, aluminum stearate, barium stearate, lithium stearate, sodium stearate,
potassium stearate, calcium [2-hydroxystearate, zinc 12-hydroxystearate, magnesium 12-
hydroxystearate, aluminum 12-hydroxystearate, barium 12-hydroxystearate, lithium 12-
hydroxystearate, sodium 12-hydroxystearate, and potassium 12-hydroxystearate.
30 The polymeric surfactant may include sodium polyacrylate, sodium

polycarboxylate, an olefin/maleic acid copolymer sodium salt, polyoxyethylene-type
gemini surfactants (POE30-10-ODEs, POE20-100DEs, POE10-10-ODEs), a phosphate



In addition, regarding the mixtures after the stirring treatment at rotation speeds 15o0f 15,000 rpm and
20,000 rpm, the particle size of the carbon dioxide-absorbing substance is about 60 nm in both cases,
and high dispersibility is achieved (see Figures 44(c) and (d)). However, in the mixture after the stirring
treatment at a rotation speed of 25,000 rpm, the pddicle size of the carbon dioxide-absorbing
substance becomes about 0.8 um, and the carbon dioxide-absorbing substance is found to be
aggregated (see 20Figure 44(e)). From this, a stirring treatment at a rotation speed of 1,000 rpm

10 20,000 tora i BiefeiahlesreliziRg RIS iAo ssed beloudhe apge dipes not resultin

sufficient disperSion due to an unsatisfactory rotation speed, thereby aggregating the carbon
dioxide-ab¥BBigPs (BSOS the contrary, a stirring treatment at a rotation 25speed above the

range prevents thergurfagsghine GaI@an fiexide2bsehing SYIRIBpeR M feing covered with the

dispersion aid, therg}%g gregating_the carbon diox_ide-absorbin% substance, and thus is not

preferablePPosPhif TP tRE PROGETY IR RARRSHTHTSy DROSPNAHHE tRED TS RRPARRSHRIUEEE: For
géamlple;, @imwhl _ ﬁﬂgi@@%ﬁ%l?ﬁhbs%lﬁﬁB@ﬁi@ﬁihﬂ%ﬁhﬂﬁ%ﬂzé} E@Wd?@hﬁfﬁ%ﬁﬁﬁ@%ﬁﬁ&ted t
polyvinylchloride-based resin, and a styrene-based resin are preferable. n order to
orocdune S EABIRIDRAE oSS RS D8 AR08 EONHoGHE it SPLrSHAR HERER e folowing
proceduresmdyabemdopbed;c 48 cerarkidst pthearhderidioxlderabsoibingasudstance and the dispersion
aid are mixed w%%lrwafer or an organic solvent, and the mixture is subjected to any of the supercritical
e

fluid treatrhen p uftrisonic irradiation treatment and the stirring treatment to produce a carbon
dioxide-absorbing ‘tubstapersidispersiomiiquitic Hessing ifithetoarbory dioxidemBghsbilng substance is

unifoymly dispersed e MXYIE DASHANTRACBE Y car&@@fﬂ?&dégfiﬁ%ﬁﬂ?g[‘é%%ﬁ%% Ifl to 100

parts by weight of the carbon dioxide-absorbing substance is preferably 0.1to 10 parts by weight. The
mixing aliclst g elispersidicaicpraostiprereiablicoid tb Blpansheeorbighdi Phderebsobifsr the ranges
is becauseih,thg,ameunt Rk the dispsisien aid added to 10the carbon dioxide-absorbing substance is
smaller than the ranges, the carbon dioxide- absorbing substance is not sufficiently dispersed in the
carbon dioxide-abSOrHin g e stattis GrRPerS I G GreReReH s WiRoRif it He tinb disedactiventually,

the dispergifilitys0fihg g@ﬁ@@grﬂ@g@@@m@@bing substance in the resin to be mixed is deteriorated,
and the amount of carborfa,dioxi%je absorbed is made smaller. 15In addition, the reason for the ranges

is betause if the aftbiit H4aea I afGEFTRER i nyRET S TARIBATHG 08 HBOHG 8l stance
disp_ersionﬂiwigd@aﬁmgrgaﬁieam@dsndfﬁxjdﬁﬁbwH@H&@aﬂub'ﬁiarm_sﬂmmeﬁrw‘ji@iﬁrﬁeﬁ@neentratiqn is not
gg:g‘g‘fd’ and the A oU N A P RS el R A0 22 s gued foncentation of the
substance and the dispersion aid is exposed to a supercritical fluid, thereby enhancing
dispersibility of the carbon dioxide-absorbing substance. As the supercritical fluid,
206 carbon dioxide in a supercritical state is preferable.
The carbon dioxide in a supercritical state in the present invention means carbon
dioxide that is in a supercritical state where the critical temperature is 30.98°C and the
critical pressure is 7.3773 MPa or more. Carbon dioxide under a condition in which
only the critical temperature or only the critical pressure is satisfied is not considered to
25 be in the supercritical state.
Herein, Figure 42 shows transmission electron microscope photographs of a
mixture of 100 parts by weight of calcium hydroxide as the carbon dioxide-absorbing
substance, 1 part by weight of calcium 12-hydroxystearate as the dispersion aid and 20
parts by weight of ion exchange water as the dispersion solvent, which is subjected to a

30 supercritical fluid treatment at a treatment pressure of 20 MPa and a treatment

temperature of each of 25°C, 40°C, 60°C, 120°C and 130°C for 15 minutes.



dioxide-absorbing substance dispersant added to the resin, thereby making kneading 20difficult. In the
case where the supercritical fluid treatment is performed, it is preferably performed at a temperature of
7.37 MPa or more for 1 minute to 12 hours while the mixture being warmed to a temperature of 30.98C
or higher under carbon dioxide, and most preferabgs at a temperature of 60C to 120C for 10 minutes to
1 hour. 25Herein, a particle size distribution measurement is performed at the exposure times in the
supercritical fluid treatment at a treatment temperature of 60C and a treatment pressure of 20 MPa,
and the results ar lat r icle.si ure time. Figure 45 shows
a relationship betv?/reHegri% ?ﬁggfé%%§?§%®;%§%&9%%$§§% %ﬁ%@?ﬁ%ﬁgﬁf‘% the results. 30In
the case wiibptatise expost reitivibasisheremaah avlinutesctirseisinhisatasa S qusers the exposure
time of 0. lminiies the ANPLIESaRg 1 minute, dispersibility of the carbon dioxide-absorbing substance
to the dispersion aid is insufficient to cause 49 aggregation, and the average particle size of the
carbon dioxide-abESFAGRUBKBNCE TRl ha BRRFGS KE SHEHOA0D AsEERbout 700 nm. In the

case whergniheLxpRstit-iime isdpngaiithasdahotzibatioxtue-aasaswheredha@magure time of 2
hours to 2§_hours, there is_hardly observed a difference in average E?article size from the case of the

Sexposure tiE BPd HEdR the caf PS8 NS RANSHIE iFARERSH treatment is performed, the
mixture is preferabiVidrraghiateicavitixandsltrasonic wave hiaviiglaifregueney af i Kidz=t0i60 KHz and
an intensit% of about 75 W Eo 600 W under 3 copdggon of 40C to 8QC for a period of 5 mtintutes to 60

(] . n e %ﬁdﬁf ent al a

. afmeni tempera urei are compare I‘I}IX‘[UI’G alter 100 treatim .
minutes, mos prereraply an ultrasonic wave havmg alrequency o Z and an |ntenS|ty of

300W for 3@anirumtesmperatibereiit & Qahticlisizeot iskri dhio supeastikemkli s-perfermed at the
irradiation times.in the ultrasenic.irradiation ire nt with an ultrasonic wave, having a frequency of 40
i Bt e e R R e B B e an
average panidiecsizebar davtidarabimibimg b skigia e 48 Shevishin Sre ladiormstsipobatiweeh tve irradiation

time and the auerage;paytisls,sis AbialnedIam e gesis)).  Bhie GARR DS e iradiation time

is shorter than 5 minutes, that is, the cases where the irradiation time of 0.1 minutes, 0.5 minutes and |

minute, dispeissiniis s EamondiBsabacabibbigtsps iR Tate fidperstit kiisdisticient to

cause aggiRgatipneRAcant theraverage Radielersizr ohtheicarbopdiaxidesahsrsking.substance is
found to be as large as about 400 nm to about 800 nm. In the case where the irradiation time is longer

than 60 mARSEETHR SRS RS SROWHAL e 3HA Histiohoem 18K 8 AifeRES LB Y ARR &8 BAd 180

minutes, theisaiischardyfabseriaga differenErinaverage perticieosizefsanbthaikpsaQithgdrradiation
time of 60 minutes. %’5};‘. {‘Htge case where the stirrin treatm(int is perfgrme ,.the mixture is preferably
r

stirred und&PE NG et%gﬁﬂﬁ%hﬁ%? gs%}m%ég{g%’@ RO BE &y DF AP 'DO00 rpm to
20,000 rprhdior ageeniechofl femippubes a6 mikutespmodiopidtebabty amgeraiteripesature of 60C at a
rotation sps%%%ﬁ?fdl&ooo rpm for 30 minutes. Herein, a particle size distribution measurement is

a

ed.
performed e stirring
20 In addition, regarding the mixtures after the dispersion treatment at a treatment

temperature of 60°C and a treatment temperature of 120°C, the particle size of the carbon
dioxide-absorbing substance is about 10 nm in both cases, and high dispersibility is
achieved (see Figures 8(c) and (d)). However, when the treatment temperature exceeds
130°C, the particle size of the carbon dioxide-absorbing substance becomes about 0.8 pum,
25  and the carbon dioxide-absorbing substance is found to be aggregated (See Figure 42(e)).
In other words, a treatment temperature that is too high is unfavorable, and a dispersion
effect is adversely suppressed at a treatment temperature of an excessive condition.
In the ultrasonic irradiation treatment, the mixture of the carbon dioxide-
absorbing substance and the dispersion aid is irradiated with an ultrasonic wave having a
30 frequency of 15 KHz to 60 KHz and an intensity of about 75 W to about 600 W to

thereby enhance dispersibility of the carbon dioxide-absorbing substance.



30times in the stirring treatment at 60C and a rotation speed of 15000 rpm, and the results are used to
calculate an average particle size at each stirring time. Figure 47 shows a 50 relationship between the
stirring time and the average particle size obtained from the results In the case where the stirring
time is shorter than 5 minutes, that is, the cases where the stirring time of 0.1 minutes, 0.5 minutes
and 1 minute, dispersibility of the 5carbon dioxide-absorbing substance to the dispersant is insufficient
to cause aggregation, and the average particle size of the carbon dioxide-absorbing substance is

found to be as large-AsAFeui400 RN iR ababh b AN bir e sRSE VR gibe StifiRg time is longer
than 60 minutes, that is, the cases where the stirring time of 90 minytes, 120 minutes and 180
imtes. (UG L) BBES 0ot S MERSALAT AVCIED pARTDS SR ROH I LS8 1081 the stiring
time of 30smeutes:., 1 pardbaddition ofatdicioml 22hydioxystearate aslibeldispeksiatididds2blended with
100 parts by weight of calcium hydroxide as the carbon dioxide-absorbing,substance and 20 parts by
weight of Bl AL T RS S Fe oS g T ot B aee g0 4™ 0.5, o,
0.05 &énd Qubtapariks iypdvaightirancltine nedattanbisisubjedtéfdi0 ththersupsrenticaldiuichireagment at a

eatment [epIReIALYS of PRE AL, TEAIMAIY BreseHIe oh39 MER (b ihISe: Figyt 48 shows a

relationship ‘the amount of the dispersion aid blended and the average particle size of the
carbon dio¥ideraifswibiigssubstance. When the amount of the dispersion aid is 50 parts by weight, the

average 20particlergize.isd. Ry ALMPLE ARr dhe sarban digigaaRseraing supsiance is aggregated.

When the amount of the dispersion aid is 20 parts by weight or less, the average particle size of the
carbon did€RISAYEFH EED TSRO R EiGd Uy Fethit S aRariSthaiFResi SniErEeRt &tBmount of 1

part by weightitrasonid Rareatiedithe A e rAdaIBRHGISfHDED GRS BEAS) AgRIR-aNEHS-about 500 nm
25in an amount of 0.01 parts by weight, and the carbon dioxide-absorbing substance aggregates.

From this, Hf&qRsARETE &idH RS ErMErARPAH Tt 1O 6 4HENSY HERIRE GBS aioRiaBSabsorbing
substanceiintenmineunt DEOcto &prets Byaneightethvaidditione 1{}0dpadsby weighiafcalcium
hydroxide !?33(5‘)e Cgr? a?e %ign ir%%f, in the mixture after the dispersion treatment at the ultrasonic
wave irradiation at an intensity of 75 W, the particle size of the carbon dioxide-absorbing
15  substance is about 150 nm, and the carbon dioxide-absorbing substance in the mixture is
uniformly dispersed (see Figure 43(b)).

In addition, regarding the mixtures after the ultrasonic wave irradiation at an
intensity of 300 W and an intensity of 600 W, the particle size of the carbon dioxide-
absorbing substance is about 80 nm in both cases, and high dispersibility is achieved (see

20 Figure 43(c) and (d)). However, in the ultrasonic wave irradiation at an intensity of 700
W, the particle size of the carbon dioxide-absorbing substance becomes about 1 pun, and
the carbon dioxide-absorbing substance 1s found to be aggregated (see Figure 43(e)).

From this, an ultrasonic wave irradiation at an intensity of 75 W to 600 W is

preferable in the ultrasonic irradiation treatment. An ultrasonic wave irradiation at an

25  intensity below the range does not impart a sufficient dispersion effect, and on the
contrary, an ultrasonic wave irradiation at an intensity above the range makes the
function of the dispersion aid lost and thus is not preferable.

In addition, in the stirring treatment, the mixture of the carbon dioxide-
absorbing substance and the dispersion aid is stirred at a rotation speed of 1,000 rpm to

30 20,000 rpm to thereby enhance dispersibility of the carbon dioxide-absorbing substance.

Herein, Figure 44 shows transmission electron microscope photographs of a

mixture of 100 parts by weight of calcium hydroxide as the carbon dioxide-absorbing



30absorbing substance, 1 part by weight of calcium 12-hydroxystearate as the dispersion aid,-and 20
parts by weight of ion exchange water as the dispersion medium are subjected to the supercritical fluid
treatment at a treatment temperature of 60C and a 51 treatment pressure of 20 MPa for 15 minutes to
obtain a carbon dioxide-absorbing substance dispéfsion liquid, the carbon dioxide-absorbing
substance dispersion liquid is mixed with 100 parts by weight of a low-density polyethylene as the
resin in an amount of each of 0.001, 0.01, 0.1, 1, 10, 20, 30, 40, 50, 60 and 70 parts by weight to

obtain a Scarhon dioxidesaRserbing sHbanse disRrsianliguidafihe carbanidipxige apserbent.

Figure 49 shows a relationship between the amount of the carbon dioxide-absorbing substance
dispersioniftid blefiget A nenssshipaerstrenttih aAdRe e pitionsip-pehisddn thbiedrddn

Qioxide_-abw ' { RUbstanes dispeisianiduid dlended anskibe . . &P@f@@ﬂ‘ﬂﬁ S’@@i%‘HPI%U@U”t- 101t
is confirmed in Figure 49 that when the amaounts of the carbon dioxide- absorbing substance

dispersion'Rtid biddedafd-8 B B BV 1o limepisis by weight, the carbon dioxide
absorbent has suchistrengiftias nokiobreakima tensile irepactsteneihdestcilherimpret strength is
reduced as the amount of th%caib%adioxide-ag%ogﬁ%n%.155ubstance dispersion Ii%uid lended is

g at A amo

increased SPSSIRHG 7 BRAR NSl pas HEBE4E PR b WAt R P52 in an
amount of @) pants Wy iwéight dteGhdini2 svaniamounbot GlbpattsdbyontdightundmeaskI/m2 in an

amount of 70 parts by, weight. n.the cantrary, the carbon dioxide emission amount is reduced
and exhibi?sb %%Voeg Va{\ﬁ%?qglg%ﬁ%pgﬁgben %Fctlﬁueén yjr¢t}16)nﬁl %rl&%eeia?gé(orﬁﬁé%%s 1z;(f'rplﬂcrgeeblis.persion liquid
20blendedeissinbreasabkiance @rthe nhisivite ordegrtegolsthini thoarbomgidixiparsabetbdinggood in impact
strengih andexcellsLin earian,digdre MisRamEeielen AT RULE salhendiadecaborbing
substance dispersion liquid Is preferably added in an amount of 0.1 to 40 parts by weight to 100 parts

by weight oftffé meBirtho BEAchehzapbtis carben divkitfesabetibia guhsisien tealivpdidfomliquids
obtained by, the abovR PRESAIRMS dopthantesinhilg RelRgsSpaYsSH aigt?k?sea ghqut 100

ml/min, and stirred by a mixer for about 15 minutes to obtain a mixture. Thereafter, the mixture can be
kneaded by &URiHEEeew extruder, a single-screw extruder, a heating-type triple roll, a heating

pressure kneader,1a Rritsiy repxedi@f thedikeundtuadisHalmethe thedbiharehyahtdinngapellet of the

cosohbed Wit IBITRAHS BIgHNR, EXRAIL e o AP iS 5 6 ABRBAHEL the present
invention isubetainitec:tethésaradbetiom esanndl@htddbersibility is achieved (see Figures
44(c)and (d}). However, in the mixture after the stirring treatment at a rotation speed
of 25,000 rpm, the particle size of the carbon dioxide-absorbing substance becomes
about 0.8 um, and the carbon dioxide-absorbing substance is found to be aggregated (see
20 Figure 44(e)).

From this, a stirring treatment at a rotation speed of 1,000 rpm to 20,000 rpm is
preferable. A stirring treatment at a rotation speed below the range does not result in
sufficient disperston due {o an unsatisfactory rotation speed, thereby aggregating the
carbon dioxide-absorbing substance. On the contrary, a stirring treatment at a rotation

25 speed above the range prevents the surface of the carbon dioxide-absorbing substance
from being covered with the dispersion aid, thereby aggregating the carbon dioxide-
absorbing substance, and thus 1s not preferable.

The resin in the present invention may be any one that is commonly used. For
example, a polyolefin-based resin, a polyester-based resin, a polyamide-based resin, a

30 polyvinylchloride-based resin, and a polystyrene-based resin are preferable.
In order to produce the carbon dioxide absorbent by the above component and

dispersion treatment, the following procedure may be adopted.



(Production Example 1) 5A high-pressure stainless vessel kept at 60C was charged with 100 parts by
weight of calcium hydroxide as the carbon dioxide-absorbing substance, 1 part by weight of calcium
12-hydroxystearate as the dispersion aid and 20 parts by weight of ion exchange water and stickered,
and a supercritical treatment, in which carbon dioxftfe was injected so that the pressure was 20 MPa to
be made in a supercritical state, the content 10 of the vessel was stirred and mixed for 15 minutes
while the temperature and pressure being kept, and carbon dioxide was discharged to return to
atmospheric presskiiss, Wwascperbardiedidthetebyboliaingm €andah cibxidasiabsodiag raukstance

dispersion Il%ud. Then, a stlrrlng gr?gtrﬁ]tent(\{v&l% p&arft%rrrgl%dsgg.a mi t%rggr 1§trﬁgnutes while, 30 parts by

weight of the cgf%tgﬁ (Hi(%})l(ialég-%rﬂsopmr?g S&Bstancelélspersmn F(ﬁ"ﬁ? Wete boelng §BP§§%rdt]fglto 100 parts

by weight 8f:allowateasityhpolliethyiane ek (M oreterol 68N i eduded tyaBrienetP phyahercGo., Ltd.,)
a a rate of 00 milmin. ThE SsHliank s SIRAIDNACHHTL© TAENe 3 WRlET santent and kneaded by
a twin-screw extruder having a screw inner diameter o 6 mm, theréby obtaining a pellet-like carbon
dioxide absordnglsulisldiiens andsirmdpdisositon distamddish peiformmargtie entire process in

20Production Exanpedxcep! (PribasuRSIEsahy eauaRkmoGRasHap dRetiegiio as Comparative

Production Example 1. (Production Example 2) The supercritical Treatment in Production Example

1 was perfofthti-RRtPEirsuPRarsatiarsitAR e Arbén Hidads ibesisiHg stbstaveadefg changed to

calcium 25mydedape-ihm altainedeykendigxise-absgrbing u}g%gﬂce dispersion liquid was added to
a low density polyethylene resin, thereby obtaining a pellet-like carbon dioxide absorbent. In

addition, a resin compBEIith BHIEMERESS poFeriiTg e SmrEhefcbesnsrogutit R Eedithle 2
except for thecstper diticaltigatirient process MRS teferetde s sRcomparaiiveaskiaion Example

2. (Production Example 3) 53  The supercritical treatment in Prqductjon Example 1 was
etformec TR T 70 86 2L S b B B e SUBSERE S Fehanged to
amorphousudkianicrodilipatepandthewhidined carbor didxidedlsodbing sthstdiycehdispersion liquid
was addedd%sopgril?b"ﬁgﬁ”?‘EM&&%%%M%@&%&E%& eﬁe%"P‘aé%'?&’ﬂ‘eﬁ%%'lf@' ¢ carban, dioxide
absorbent. n addition, a resin composition obtained %131/ performing the entire process in
Productiord&gampled axctst fmothe shipanteritidabtréatbenbplosessiwamadfarred to as Comparative

Prodpetion Exampjg g’dc(%'&f?‘fﬁ&?&@fﬁmp{ﬁe@anges 18 because if the amount added is larger

than the ranges, a carbon dioxide-absorbing substance dispersion liguid having the
carbon dioxide-absorbing substance in a sufficient concentration is not obtained, and the
amount added becomes larger in order to satisfy the required concentration of the carbon
dioxide-absorbing substance dispersant added to the resin, thereby making kneading

20 difficult.

In the case where the supercritical fluid treatment 1s performed, it is preferably
performed at a temperature of 7.37 MPa or more for 1 minute to 12 hours while the
mixture being warmed to a temperature of 30.98°C or higher under carbon dioxide, and
most preferably at a temperature of 60°C to 120°C for 10 minutes to 1 hour.

25 Herein, a particle size distribution measurement is performed at the exposure
times in the supercritical fluid treatment at a treatment temperature of 60°C and a
treatment pressure of 20 MPa, and the results are used to calculate an average particle
size at each exposure time. Figure 45 shows a relationship between the exposure time
and the average particle size obtained from the results.

30 In the case where the exposure time is shorter than 10 minutes, that is, the cases
where the exposure time of 0.1 minutes, 0.5 minutes and 1 minute, dispersibility of the

carbon dioxide-absorbing substance to the dispersion aid is insufficient to cause



10The supercritical treatment in Production Example 1 was performed with calcium hydroxide as the
carbon dioxide-absorbing substance being changed to barium titanate, and the obtained carbon
dioxide-absorbing substance dispersion liquid was added to a low density polyethylene resin, thereby
obtaining a pellet-like carbon dioxide absorbent. 15I$1 addition, a resin composition obtained by
performing the entire process in Production Example 4 except for the supercritical treatment process
was referred to as Comparative Production Example 4. (Production Example 5) The supercritical

treatment ip Broduction Fample- 1w as.Reriarmedsith a0calciim; hydipdds. ashg Garken

dioxide-absorbing substance being changed to lithium silicate, and the obtained carbon

dioxide-ab&oiihg Balssthiise afspersidtrRuitoae Hdde . a IBvilyerisry dshicty oo Tesin, thereby

obtaining g;peligtiike£aman diexide ARSOREAses whelEAd UL R"GRIB GPIROSITN Nbtained by
performinqathe entire process in 25Production Example 5 except for the supercritical treatment

process waSTErHEd 16 M Ephlpsaritia BibGereireNsmprersriipiotizeditnEkarriie &) e
supersriticat ieadnentdn Proguetion Example 1 was performed with calcium 12-hydroxystearate

(metal salt of fatty acid) as the dispersign aid being changed 30to phosphatidylcholine (amphiphilic
ipid), and the obteARR RSN BTon e B P BN SRR R Rl SRS = ow
density polyetlyftesislyasindithedebyhobtainingraipelletdikeveaghofiedinide absdibntioFH KHz In
addition, a_resin compositi obt?%eg\' . farming the entire process.in Production Example 6
except for%H%saérﬁf)netgcx%ﬁtgaﬁ%ebﬂlment p?g{cge)@g %v?%nr(%(e%r(éo 6%{}5 85%%%% iég #%I()oruacﬁggﬁ(ﬁlxample 6.
(ProductionfExamptesztp HPheisuiser criticalrtrisasiigraninRrodustisnvExample 4 fvgsqpesfaidéd with

calciym 1%@9&@5%{@}@@@{%@% %J%ynﬁﬁiﬂkés the dispersion aid being changed to an

olefin/maleic acid copolymersodium salt (polymeric surfactant), and the obtained carbon
dioxide-absorbing Sgbstariceatlispessio st s aehsets taca supaidpsitg dolyktHytediatiesin, thereby

obtaining g pelellike CRIAM LIRS ABSPERent with an ultrasonic wave having a frequency
of' 40 KHz and an intensity of 300 W under a condition of 60°C, and the results are used
to calculate an average particle size at each irradiation time. Figure 46 shows a
15 relationship between the irradiation time and the average particle size obtained from the
results.

In the case where the irradiation time is shorter than 5 minutes, that is, the cases
where the irradiation time of 0.1 minutes, 0.5 minutes and 1 minute, dispersibility of the
carbon dioxide~absorbing substance to the dispersant is insufficient to cause aggregation,

20 and the average particle size of the carbon dioxide-absorbing substance is found to be as
large as about 400 nm to about 800 nm. In the case where the irradiation time is longer
than 60 minutes, that is, the cases where the irradiation time of 90 minutes, 120 minutes
and 180 minutes, there is hardly observed a difference in average particle size from the
case of the irradiation time of 60 minutes.

25 In the case where the stirring treatment is performed, the mixture is preferably
stirred under a temperature condition of about 40°C to 80°C at a rotation speed of about
1,000 rpm to 20,000 rpm for a period of 5 minutes to 60 minutes, most preferably under
a temperature of 60°C at a rotation speed of 15,000 rpm for 30 minutes.

Herein, a particle size distribution measurement is performed at the stirring

30 times in the stirring treatment at 60°C and a rotation speed of 15000 rpm, and the results

are used to calculate an average particle size at each stirring time.  Figure 47 shows a



10 In addition, a resin composition obtained by performing the entire process in Production Example 7
except for the supercritical treatment process was referred to as Comparative Production Example 7.
(Production Example 8) The supercritical treatment in Production Example 3 was performed with
15calcium 12-hydroxystearate (metal salt of fatty a¥fid) as the dispersion aid being changed to
phosphatidylcholine (amphiphilic lipid), and the obtained carbon dioxide-absorbing substance
dispersion liquid was added to a low density polyethylene resin, thereby obtaining a pellet-like carbon

dioxide absorheRtnip berwB-AYALIAN:AIGSIN CATRRSIHRR EbtRIRed Ly ResiRrmIngsiDe GRlire process in

20Production Example 8 except for the supercritical treatment process was referred to as Comparative
Productioi®%4Mple 8. (Production Example 9) The supercritical treatment in Production Example 3

was performed with grécidie kahydrexystaas atpdmeaipbaaitabiettnasithamipesdispersian aid being
changed 25t0 sodium polyacrylate (iolymeric urfactant), and the obtained carbon dioxide- absorbing

substance HigFer ot it WECAGd B BV foll- EHERY P A1y thIRES R STREYERY Obtning a
pelletdike cathandlicxideadbsorhgnubstance b aldddiopesarasinisonmposiian efisnggdRypriorming the
entire proce%st'n Productior}tEEam le Ptgxcepbt for the. %J_p rcritical t]r%a%ment IEOC?% V\%as referred to
as 30Comparativé Pragueion Exartiple 6 (Braducioh Exampie 1oy 5547 FA2U 88 fifttal
treatment larBrad ution Exampie dbwas?e Mormelh Withcesdcndmr 2y siioxygtearaie lonetal salt of fatty

acid) as the di i i i h ol hylene-t etnjni ctant,
P o010 B R Y I it
dispersion! B§uici wées adidedischar 8lp whdensidyapbeteiydene resingthamsisicobtaifiiony thpeliet-like carbon

dioxigle absppent rine iR QHFHIPRLAfESIN composition obtained by performing the entire process in
Production Example 10 except for the supercritical treatment process was referred to as Comparative

Production Example adlitpredakiism Exdhipiexysicarthasdafdangisacidos sl dobidtance
dispersion;ligid PRI AR hecium hydroxide as the carbon dioxide-absorbing substance and

20 parts by weight of ion exchange water while the amount thereof varying in amounts of
50,20, 10, 5,1, 0.5, 0.1, 0.05 and 0.01 parts by weight, and the resultant is subjected to
I5  the supercritical fluid treatment at a treatment temperature of 60°C and a treatment
pressure of 20 MPa for 15 minutes. Figure 48 shows a relationship between the amount
of the dispersion aid blended and the average particle size of the carbon dioxide-
absorbmmg substance.
When the amount of the dispersion aid 1s 50 parts by weight, the average
20 particle size is 1 pm or more, and the carbon dioxide-absorbing substance is aggregated.
When the amount of the dispersion aid is 20 parts by weight or less, the average particle
size of the carbon dioxide-absorbing substance is gradually reduced, and 1s the most
smallest in an amount of 1 part by weight.
Thereafter, the average particle size becomes larger again and is about 500 nm
25  inan amount of 0.01 parts by weight, and the carbon dioxide-absorbing substance
aggregates.
From this, the dispersion aid is preferably added to 100 parts by weight of
carbon dioxide-absorbing substance in an amount of 0.1 to 5 parts by weight.
In addition, 100 parts by weight of calcium hydroxide as the carbon dioxide-
30  absorbing substance, | part by weight of calcium 12-hydroxystearate as the dispersion
aid, and 20 parts by weight of ion exchange water as the dispersion medium are

subjected to the supercritical fluid treatment at a treatment temperature of 60°C and a



supercritical treatment in Production Example | was added to a PET resin (A-PET FR produced by Teijj
in Chemicals Ltd.) to obtain a pellet-like carbon dioxide absorbent. In addition, a resin
composition obtained by performing the entire process in Production Example 11 except for the
supercritical treatment process was referred to as 35Comparative Production Example 11. (Production
Example 12) The carbon dioxide-absorbing substance dispersion liquid obtained after the
supercritical treatment in Production Example 1 was added to a nylon 6 resin (Amilan CM1017

produced by iy Indusiics 49 i phiein aRaleL{ie Garhon dioxide Adabsarbent, | In addition
a resin composition obtained by performing the entire process In Production xampféglz except for the
supercritic&l‘@ﬁéﬁtméﬁmﬂf@@;@w@ ﬁé@%@@m@@@@ﬁbw@m PebelautiodiExanmpidigaidRroduction
Example %ﬁ}&ém%aé@%&%@g}% WPAWQ@L&%%@HFEOWQQ dauid Qbipined afien e
supercritical treatment in Production Example 1 was added to & PVC resin (SE-1100 produced by

m
Sunarrow K& 006y foldbtain b pRIELRS A58k Hicide Bpasriantyeight 1 eligificn, a resin
compasitien@btained iy AREMMINg e sligepERses it Rredurtion forampleid Jisesalfor the

supercritical treatment process was referred to as 30Comparative Production Example 13. (Production

Example 14858 7 shopyag BBANIYRI QeSS B eibeah s Gribersinitmbetiaifed after the
supercriticalsseateaehitjsrRedugliorbxasipla diwaspddedimarR S sasindbiBS dipR praguced by PS

Japan Corporation) to. ohtain llet-like carbon.dioxide absorhent. In.addition, a resin.composition
cbtained 1) bEHGTAIS TG SRR ABCLLS T SPA B EAEh A A AT R LSt

treatment prosess wasueferred to as Comparative Production Example 14. (Production Example 15)
e el vy AN ORI S A g e con

absorbing substance dispersion liquid blended are 0.001, 0.01, 0.1, 1, 10, 20 and 30 parts

by weight, the carbon dioxide absorbent has such strength as not to break in a tensile

impact strength test.

The impact strength is reduced as the amount of the carbon dioxide-absorbing

15 substance dispersion liquid blended is increased, resulting in breaking at 20 kJ/m2 in an
amount of 40 parts by weight, at 12 kI/m2 in an amount of 50 parts by weight, at 6 kJ/m2
in an amount of 60 parts by weight, and at 2 kJ/m2 in an amount of 70 parts by weight.

On the contrary, the carbon dioxide emission amount is reduced and exhibits a
good value, as the amount of the carbon dioxide-absorbing substance dispersion liquid

20 blended is increased.

From this, in order to obtain a carbon dioxide absorbent good in impact strength
and excellent in carbon dioxide emission reduction amount, the carbon dioxide-absorbing
substance dispersion liquid is preferably added in an amount of 0.1 to 40 parts by weight
to 100 parts by weight of the resin.

25 Each of various carbon dioxide-absorbing substance dispersion liquids obtained
by the above operation is added to the resin while being spayed at a rate of about 100
ml/min, and stirred by a mixer for about 15 minutes to obtain a mixture. Thereafter, the
mixture can be kneaded by a twin-screw extruder, a single-screw extruder, a heating-type
triple roll, a heating pressure kneader, a Banbury mixer, or the like with a usual method,

30  thereby obtaining a pellet of the carbon dioxide absorbent of the present invention.



10as the dispersion aid and 20 parts by weight of ion exchange water, and under a condition of 60C,
an ultrasonic irradiation treatment, in which an ultrasonic wave having a frequency of 40 KHz and an
output of 300 W was radiated by an ultrasonic homogenizer for 15 minutes, was performed, thereby
obtaining a carbon dioxide-absorbing substance disbersion liquid. Then, a stirring treatment was
performed by a mixer for 15 minutes 15while 30 parts by weight of the carbon dioxide-absorbing
substance dispersion liquid were being sprayed to 100 parts by weight of a low density polyethylene

resin at a rate of 190 BWIRiR:, TReFesuliant Was Ao ¥BcHWRAGLRMAYE @ YaRIgr&RRfeNt, and

kneaded by a twin-screw extruder having a screw inner diameter of 30 mm, thereby obtaining a
pellet-like gé?ﬁ&%eaiawa@ra@@éﬁ%enﬁt iR beipfieh et dSPEsirIsTieH BBtainetl BYsEterming the
entire progess:iP-BaaeksH o Example 45 except for the ultrasonic irradiation treatment process was
referred to as Comparative Production Example 15. Herein, Comparative Production Example 15 is
the same as Comﬁg‘i%‘?ﬁfélﬁ’? l Bi¢ I%%ample 1. (Production Example 16) 25The ultrasonic irradiation
treatngent in ProductioghEpasepie sihiwass pesfeimnest anca ixtdsebiigdaect iy 0ixagamorphous

aluminosilicate as the carbon dioxide-absorbing substance and phosphatidylcholine (amphiphilic lipid)
2 the ciss S A S e B EA e o e A DR SRR et S A wes
subjected ¢ ¢hkzisamié fivednady ssamRresltictidnEraonpiel Bn do20htaits Aypeketiike’ tesin for achieving
Soreduction. i, GIPARAIONS FIRiselen Aol Iniadtn. Adsen camacsltien piined By
performing the efitire process in Production Example 16 except for the ultrasonic irradiation treatment
process wikeS7edctiraidho preorapeaElePlotubtiomixaniplenteciaadintaCothparativet Production

Example 14 {5dhe S8me.as ronpaiaiiyes 'i‘aij‘#?;tiﬁﬂuﬁééwm?e%hé@éﬂ%é‘?&k%‘?e%ﬁ'ﬂf@?s&?e) A stainless

vessel was charged with 100 parts by weight of calcium hydroxide as Sthe carbon dioxide-absorbing
substancebelsake By HdigRtRICEIRIINS T2HIFBRIAIR A0 HE tRerangsehsion HIRFEIE 20harts by

weight of ipf-Rxshanarwaiespansndendsoadilian Ahe0G TheHaines s peaebwag 8! to a stirring
machine (CLEARMIX CLM-0.8S manufactured hy M Technique Co., Ltd.) to perform a stirring

treatment ab&r SN RUFRBEROE Y6086 IR $4r 30 s The raiRPEtihiifg S earisd
dioxide-abserging Bsuastanc dirpessiontigyicibihen Asieitigiraatient was perfprayed by a mixer

o Sl S AT P e L b ese g g NS lpagon e
Prime Polymer Co., Ltd.,) at a rate of 100 ml/min. The resultant was dried in vacuum
to remove a water content, and kneaded by a twin-screw extruder having a screw inner
diameter of 30 mm, thereby obtaining a pellet-like carbon dioxide absorbent.

In addition, a resin composition obtained by performing the entire process in
20 Production Example I except for the supercritical treatment process was referred to as
Comparative Production Example 1.
(Production Example 2)
The supercritical treatment in Production Example 1 was performed with
calcium hydroxide as the carbon dioxide-absorbing substance being changed to calcium
25  oxide, and the obtained carbon dioxide-absorbing substance dispersion liquid was added
to a low density polyethylene resin, thereby obtamming a pellet-like carbon dioxide
absorbent.
In addition, a resin composition obtained by performing the entire process in
Production Example 2 except for the supercritical treatment process was referred to as
30  Comparative Production Example 2.

(Production Example 3)



of 100 ml/min. The resultant was dried in vacuum to remove a water content, and kneaded by a
twin-screw extruder having a screw inner diameter of 30 mm, thereby 15obtaining a pellet-like carbon
dioxide absorbent. In addition, a resin composition obtained by performing the entire process in
Production Example 17 except for the stirring treatgdent process was referred to as Comparative
Production Example 17. Herein, Comparative Production Example 17 is the same Comparative
Production Example 1. 20(Production Example 18) The stirring treatment in Production Example

17 was performed i i - MixI nor lyminosili thg carbon
dioxide-absorbing %ﬁ@%ﬁ%{éﬁ%%&%ﬁ%ﬁhﬁ%&%&ﬁﬁﬂg%?%ﬁi%%ﬁ%g’rsion aid, and the
obtained ceglsdrdixte-dbsorthingabpadineeddispersivis liglisianeas Biibgpebedaedtie same 25method
as in Prodyglion Gxaainieiddsia-aRiain &releiliked esiBdRuachipving sedustion dn carbon dioxide

emission amount. In addition, a resin composition obtained by performing the entire process in
Productiorf ERgfHpIE g Eahtfdethie st g trstthmohrsshotens irms. rbreeuIb a8 ied mparative
Produ5:ti-o@gmmﬁkeoa&dﬁ%gmd@gmgpg&t\/e Production Example 18 is 30the same as Comparative
Production Example 8, (Production Example. 19) 58 A stainless vessel was charged with 100 parts by

weight of a cocondP #EE5EEr FHRP S8TRY BEBLPHIBGG S -BEHMMG S IBS & EE PR RsHRyanic

compoundpibéauti dy Braightcol ealeipnick2Hkydimxysieaiate amthe slisparsion aidoard 20parts by
weight of ign exchang%%v}__%ter , an% under %condition of 60C, the stainless vessel was set to a stirring 5

machine ( PEREM g

U658 st tired by M Technique Co., Ltd.) to perform a stirring
treatment at a rotatRyndwimiveEodiplOE@0 rpm for 30 minutes, thereby obtaining a carbon

dioxig-ansorbing gbeignee dispersion Iauid pTeN. 8, Sliting Heamentups.periormed by a mixer for
15 minutes while 30 parts by weight of the carbon dioxide- a g’orblng substance dispersion liquid being
sprayed tocaBOipahdbyxiveightlef eatbanidideidsigbpoth ot gidrgarssihgiviordtewed 68Nproduced by

Prime PO'XIPa%ra@?anlitﬂre)cﬁa&ﬁr{@éecQFb&odm%m&ﬁ‘a%s%iaﬁﬁé}éﬁﬁ%\‘i’@&ﬁ&&‘?s%ﬁ foiIQ remove a

water content, and kneaded by a twin-screw extruder having a screw inner diameter of 30 mm, thereby
obtaining &§sfbtolikorarisBrHdiBRITEt AYSHRRSSEn, thereby obtaining a pellet-like carbon dioxide

absorbent.

15 In addition, a resin composition obtained by performing the entire process in
Production Example 4 except for the supercritical treatment process was referred to as
Comparative Production Example 4.

(Production Example 5)
The supercritical treatment in Production Example 1 was performed with

20 caleium hydroxide as the carbon dioxide-absorbing substance being changed to lithium
silicate, and the obtained carbon dioxide-absorbing substance dispersion liguid was
added to a low density polyethylene resin, thereby obtaining a pellet-like carbon dioxide
absorbent.

In addition, a resin composition obtained by performing the entire process in

25  Production Example § except for the supercritical treatment process was referred to as
Comparative Production Example 5.

(Production Example 6)
The supercritical treatment in Production Example 1 was performed with
calcium 12-hydroxystearate (metal salt of fatty acid) as the dispersion aid being changed

30 to phosphatidylcholine (amphiphilic lipid), and the obtained carbon dioxide-absorbing
substance dispersion liquid was added to a low density polyethylene resin, thereby

obtaining a pellet-like carbon dioxide absorbent.



In addition, a resin.composition obtained by performing the entire process in 15Production Example 19
except for the stirring treatment process was referred to as Comparative Production Example 19.
Evaluations for the carbon dioxide absorbents in Production Example 1 to Production Example 19 and
resin compositions in Comparative Production Exagaple 1 to Comparative Production Example 19
were performed by tensile impact strength 20measurement (method described in JISK7160), Tensile
Yield Stress Measurement (method described in JISK7161), bending elastic modulus measurement

(method describeq n JISAG7 {1, A0S GBR0.ABdR.EISSIon AmaLsasutemen! (ethod

described in JISK7217). Specific evaluation methods are descr uation methods
25(Impact Baréngtrmnisasurnengyept foa lyitatarpaeskEsEmpRTE esstepgedenitddrirsd by Toyo

Seiki Seis@g}ﬁ%gpatwg.])IW@&Hgg@&%{E%a@_urement. In accordance with the material standards
regulated by JIS standards, each of the pellet-like carbon dioxide absorbents of Production Example 1

to Production ExatipRé'Yi8nandiHaGdin compositions of Comparative Production Example 1 to

Comparative Prodygtionfexammiple 48wasdircetyanalded byriprctionmeidingtei prgpare a notched
sheet-shaped ,testdpiece havin%ia length of S%Im , @ width of 10 mm and a thickness of 4 59 mm, or

once moldBH By RIigrESSion BRI S Bt HISIBRY fHtd"s SHESTTIRREHAPSRE thaRgfe sheet
material was3nroressachpycculiing to prepaseduiasiah¢pel having dhe-dimension (Messarement was
performed by, fixing one end aof the test piece to a gripping tool fixed to a base, and.the other end
thereot o S 00 A e R oAt o QL b AP TeR  T78 FO6ihead support base
with a strikerpetiiyigrenysieigieretaobimpac speddtdikd.46rbus dihednebsetement was performed 10

time%or each cas £ 1 i}le Y{'_ i@l Sg% e HE‘?Q%%'H)D f A-%r raph. HT tester (manufactured
by Toyo Seiki Seisaku-s 1o, I’_tad.?w%g usﬁﬁ(@gr m(_alasurey ento %19%%%%5 é%c\?\ﬁ%h%he material
standards Fegiiaten B kstdridacns feadls stpeecptitet tiketeardonatiossisaabyortsehts ©f Production

Example ligRipdugtiensamrig &2.aisdhe resin compositions of Comparative Production Example 1
i I

to Comparative Production Example 19 was directly molded by injection molding to prepare a
dumbbell- 15shapébrefiedicshapaarist biece having a parallel section measuring 20 mm x 5 mm and

The supercritical treatment in Production Example 3 was performed with
15 calctum 12-hydroxystearate (metal salt of fatty acid) as the dispersion aid being changed
to phosphatidylcholine (amphiphilic lipid), and the obtained carbon dioxide-absorbing
substance dispersion liquid was added to a low density polyethylene resin, thereby
obtaining a pellet-like carbon dioxide absorbent.
In addition, a resin composition obtained by performing the entire process in
20 Production Example 8 except for the supercritical treatment process was referred to as
Comparative Production Example 8.
(Production Example 9)
The supercritical treatment in Production Example 3 was performed with
calcium 12-hydroxystearate (metal salt of fatty acid) as the dispersion aid being changed.
25 to sodium polyacrylate (polymeric surfactant), and the obtained carbon dioxide-
absorbing substance dispersion liquid was added to a low density polyethylene resin,
thereby obtaining a pellet-like carbon dioxide absorbent.
In addition, a resin composition obtained by performing the entire process in
Production Example 9 except for the supercritical treatment process was referred to as
30  Comparative Production Example 9.

(Production Example 10)



having a length of 100 mm,-a width of 25 mm and a thickness of 4 mm, or once molded by
compression molding or injection molding into a sheet material and then the sheet material was
processed by cutting to prepare a test piece having the dimension. Measurement was performed by
fixing both ends of the test piece and applying conggant 20 tensile weight in the length direction of the
test piece to measure stress at each point and strain corresponding to the stress, thereby determining
yield stress at a yield point from a stress-strain curve. The measurement was performed 5 times for
each case. (Bendiqﬂ Elastic Modulus Measurement),. . .. A d graph-2 tester.(manufactured by
Toyo Seiki Seisaku-s %uqftr&ll)\l/é \;\?gsl[aesaeglggfg} nflga%ﬁ"}glr]n%ﬁ%mpgeqﬁy %cg(%%%ﬁlce? v\\;}fiiﬁmﬁlhe material
standards ¢elgtiatdd hy discstagraiaionetat hadf ohdaiylletidike scirbdisngiside: absreehsgfProduction
Example 4o, Brodugtion rmple 13.andihe.esin gempesiiont2icompaaive, Brodygfion Example
1 to Comparative Production Example 19 was directly molded by injection molding to prepare a sheet-
30 shapecrisktisiebesdingrhoe ditnios-gbserbing ibtkesel disaerstiidl s eincrine 86 &ideertm, or once
molded by|senapkession paidieg.atiniegtigruyQldingiinte dshaatinatersh anckiaenshsshget material

was processed by cutting.to prepare a test piece having the 60 dimension. Measurement was
performed by free L AfH5EHg HEHLAHRERASHO TR BREE bt BeriRerume eIt B85 and applying
bending weighti{tasting sirgiss) (@:tbepeentendaipaentibd fderumas BycaRressyrZingayesas to
measure béeakinéq strejs %?dtdef ection TE& measurement was performed 5 times for each case.
5(Carbon (ORRAEE oA 1B aﬁﬁ@&% ement) A plastic flammability tester (manufactured by
Sugiyama-Gen CaPiddiuytiasHiseabiorimeasurement. The test piece weighing 0.1 g resulted from

eachygf the carbonygloxe absarhents,of Broduction Example.t (o Bloduction Bxample 10 and the
resin 10compositions of Comparative Production Example 1 t0 Comparative Production Example 19
was used foperspacithzentMezsarBméntwasiperfginédvby dxiedrig @ REJ ot she(2p@EMER under

conditons, 36,863 erlng oA QR HinandasndeRSaE ARG LAg inutes t

measure the total emission amount of carbon dioxide generated in this time. The measurement was
performed 3 times!fopddiBhbasesTERIGINES DB bHGRs\RRIRE BN Sifterforctheoeasbon dioxide

emission «m&uwéhea%%#% Mielstass. e bending;elastic.medrisaed e fensiigipract strength

of each Production Example, and Figure 36 shows the evaluation results for the carbon dioxide
emission RSt B YRId$aE8Le te bending elastic modulus and the tensile impact strength
of each ComparativedreditioRimaeple, respectively. Each of 20the evaluation results was indicated
as an average valug in rejation to. umber of %he measurement times. | %%grding to all

e ( R
combinations of thetat BRI HIGRRIESA g SHBYEIES TRE D Sish b innd #RETHSn, the carbon
dioxide emigséocriaimdurdaisauna Poddasignitisanilyis dduseddiedach Riosuctiesiickamiia where the

mixure of i PR ARAY IS TARS RS TRNS S, i, JoRSITRn i g suected o he

20  absorbent.

In addition, a resin composition obtained by performing the entire process in
Production Example 12 except for the supercritical treatment process was referred to as
Comparative Production Example 12.

(Production Example 13)

25 The carbon dioxide-absorbing substance dispersion liquid obtained after the
supercritical treatment in Production Example 1 was added to a PVC resin (SE-1100
produced by Sunarrow Kasei Co., L.td.) to obtain a pellet-like carbon dioxide absorbent.

In addition, a resin composition obtained by performing the entire process in
Production Example 13 except for the supercritical treatment process was referred to as

30  Comparative Production Example 13.

(Production Example 14)



treatment, as compared with that in each Comparative Production Example where no dispersion
treatment was performed. In addition, favorable values are indicated in each Production Example
for mechanical properties such as tensile yield stregs, bending elastic modulus and tensile 30impact
strength, as compared with values in each Comparative Production Example. Furthermore, it has
been confirmed that when the mechanical strength in each Production Example is compared with the
mechanical strength of the simple resin used in 61 each Productign E,xam%e as 100%, itis as

sufficient as 90 to 785 HABIVHBTSHSRIIRERTIBISS IATSHGR trit SBrHRsEt St#ehth is inferior in
some Produgtinnifixamples:diacarbendinxide:aserbentsaafisueh PLrodustiotErsmpies may be used
for applications in whi ch a load is not applied. 5In arder.to describe the, carbon dioxide emission
amount relRTB e AR 67 R BRI HUBIRSIREI G CHBie AORESFine carbor
dioxide emission dmedditmn thedypeahtheitarbomdiodde-gbsibring: substaneqrthedype of the
dispersionaid, th f the resin th e of the dispersion treatment method are discussed
peton 1000 L B S b eorbing
SubstancesymparFies lechdstisiom et ddearbon dioxide emission were compared with respect to
calcium hydroxide@g%gg@g@%mplﬁ} and Comparative Production Example 1), calcium oxide
(Production Example 2 and Comparative Production Example 2), 15 amorphous aluminosilicate

(Production ExampiesBnte eshisaratvie wrydlicliBh xtrpl & Spis e gachivan hal{mrsksiastion Example
4 and CompagativeRredueionsbramniesdird lithinn siiealg: Girogdegion Exompls 2 ande

Comparative Production Example 5), as the carbon dioxide-absorbing substances. Herein,

calcitifh 12U SRPSTSa R WAL FORTET TheAISPE R T SRCHRG 2 o152 BB HEy O RAaiIRhe resin
(LLDPE) wasesedon Hgstesiiradiafsnshamn dnt g wgidY aregasding devallohthggarbon
dioxide-absorbing subst s, significant re%\g}éogiin parb%n dié)aéide emission amount was observed.
The reducliSHTR e sRloh A BT HSUTBEP WA 1 %85 TR EASe B A B EPiC RURSRE 82,596 in
the case ofoedlSinrmoidey &6pédfoimitke basehpicdinorphousatomidiosideaits @bh5 QUb imathe case of

peing one S HETHOSEBIL exiiied I THodt Tbrab e R s e Y e o,
Dioxide Emi@éﬁﬁﬂmmhisvmig!ypémm@ﬁbper@i@&dﬁd@ﬁ@@_)ﬁ@ﬂtﬁ@%@rﬂ@mum odwidrbon dioxide
Sson N SEPSE e S A O e R
Comparatil@d ml/min.  The resultant was dried in vacuum to remove a water content, and kneaded
by a twin-screw extruder having a screw inner diameter of 30 mm, thereby obtaining a
pellet-like carbon dioxide absorbent.
20 In addition, a resin composition obtained by performing the entire process in
Production Example 15 except for the ultrasonic irradiation treatment process was
referred to as Comparative Production Example 15.  Herein, Comparative Production
Example 15 1s the same as Comparative Production Example 1.
(Production Example 16)
25 The ultrasonic irradiation treatment in Production Example 15 was performed on
a mixture obtained by mixing amorphous aluminosilicate as the carbon dioxide-
absorbing substance and phosphatidylcholine (amphiphilic lipid) as the dispersion aid,
and the obtained carbon dioxide-absorbing substance dispersion liquid was subjected to
the same method as in Production Example 15 to obtain a pellet-like resin for achieving
30 reduction in carbon dioxide emission amount.

In addition, a resin composition obtained by performing the entire process in

Production Example 16 except for the ultrasonic irradiation treatment process was



82 Production Example 1), phosphatidylcholine (Production Example 6 and Comparative Production
Example 6), an olefin/maleic acid copolymer sodium salt (Production Example 7 and Comparative
Production Example 7), and POE30I0-0DEs (Production Example 10 and Comparative Production
Example 10), as the dispersion aids. 5As shown insFigure 38(a), regarding to all of the dispersion aids,
significant reduction in carbon dioxide emission amount was observed. The reductions in carbon
dioxide emission amount realized were 51.6% in the case of calcium 12-hydroxystearate, 52.5% in the

case of phosphatidylcholine, 51.8% in the case. of olefin/malejc acid copolymer sodium salt, and 53.8%
i the case SP RS0 0 1A ST PEES0 S0, (R ES B e Dot MEH LiRractant
exhibited the:mpst favoraklexesuls b &uUive Prédirthermtirentiie Beduction amounts of carbon

dioxide emission V?{%QC“%@ a dmilq tlheﬁ)ase where amorphous aluminosilicate that exhibited the most

. c . . . .
favorable reduction amount in the comparison on the carbon dioxide-absorbing substances was used

as the 15carbon dixidenkissonisty sabstanged with léspeutidralcight 02 dajdroxstdardts (Rroduction
Examgle g Gomarralic.Riadictandxamle A hasehaidyichaline BradudtignEguple 8 and

Comparative Production Example 8); and sodium polydcrylate (Production Example 9 an

ComparatidetheStRRASIEXSMpPIE2S) padsthe HieisaFsIbIPaieRChOIRS Waktatad WidsharoBSHNT more
favorable valugsowgre exhikitedas-awiala thanthe case.ohcrlctn: Rydipxide ag thggarbon

dioxide-absorbing substance, and the reductions in emjission amount realized were 56.4% in the case

of calcium TEPHIEHFRIPYAYAEC R I8YE ot & st HEPINERh SHERE SRS F 55T 0 #ithe case of

sodium polyashdase.12500(Patictascaliies 12dhyevansiaaiate deidg melaisalioifaty acid
exhihited the most fayorable rgsul.t of 56.4%. . .The evaluation results indicate that whiljéa few
d

combiRatiohSBHERE ESPSER S abd 6FBify UHHRBR A BRAUNASRSHSFNST Rict P 5h48ed to be
effective, imalbafssublichinbirationseiblerefishseanona digriticaritsdiiaignabsiarnbedigsbaivdioxide

emission 30 amaqunt based [ inations. (C rison Qf Carbon Dioxide Emission Amounts on
Types of lelf}r?s 65 smaﬁ%e%e%[gjbglgﬁsa %&%@5 ggt%(‘)wng |rc1)sx§:té{ 8%?%%}}0%1%&%%%%63?% in the
case where{ &8tanmhixture offsateimiehydroxdde dsithecoarbon dioxideaabserhingtsubstahce and

calcium 1%Qg%gg}g?}ﬁ%ﬁ%&%é&}%@ﬁ%ﬁ%iﬁ%?o%:%‘g(éaﬂrﬁ&%%ﬂﬁQ?}W@H%ﬁESEHe%EEPE)

(Production Example 1 and Comparative Produ 1), a PET resin 5{Pro ion Example

11 arld Cofthiratige PeddiblisrrERampiexids absailsate resin

In addition, a resin composition obtained by performing the entire process in
Production Example 17 except for the stirring treatment process was referred to as
Comparative Production Example 17. Herein, Comparative Production Example 17 is
the same Comparative Production Example 1.

20 (Production Example 18)

The stirring treatment in Production Example 17 was performed on a mixture
obtained by mixing amorphous aluminosilicate as the carbon dioxide-absorbing
substance and phosphatidyicholine (amphiphilic lipid) as the dispersion aid, and the
obtained carbon dioxide-absorbing substance dispersion Hquid was subjected to the same

25 method as in Production Example 17 to obtain a pellet-like resin for achieving reduction
in carbon dioxide emission amount.

In addition, a resin composition obtained by performing the entire process in
Production Example 18 except for the stirring treatment process was referred to as
Comparative Production Example 18. Herein, Comparative Production Example 18 is

30 the same as Comparative Production Example 8.

(Production Example 19)



(Production Example 12 and Comparative Production Example 12), a polyvinyl idene chloride resin
(PVC) (Production Example 13 and Comparative Production Example 13), and a polystyrene resin
(PS) (Production Example 14 and Comparative Production Example 14) were used. 10As shown in
Figure 39, very little difference in effect based on % resins was observed. Regarding all the resins,
significant reduction in carbon dioxide emission amount was observed. The reductions in emission
amount realized were 51.6% in the case of LLDPE, 42.0% in the case of PET, 52.0% in the case of
nylon 6,51.3% in tAcstasle s RWE, aatd 21584 iwithd ¢aserof PSwih(CamhpansaniofrE€artop Dioxide
Emission Amoupis,en.Tuhesial Risnetsian I eament Mailods).y . Jhsedclianagounts of carbon
dioxide emission were compared in the case where to a mixture of calciim )/drd)m eas the carbon

d!oxideTab@@iﬁiﬁg@f@@tﬁﬁc@%@@aﬂﬁm@@-mﬂ@ﬁmﬁa@é@Ethé Hisputshnrwaghtiobdomo
dispersion aaimentHias appalRImed Gamparaive Riedusfion Fxamiple &) i supgtsritical fluid

treatment was performed (Production Example 1), the ultrasonic irradiation treatment was performed

(Proddctiorachkiin piel B\ RAAEK d-MirPidg treatistiurd s prdraa (7 Sduckbh EX RSTHIENLT), as the
dispersionstrﬁﬁ&gl@%mgﬁ@@%-r&atwomﬁmgeﬂgpr@,6@&%&6&@@%@@%&?tﬁ@@@j}%%iﬁ%%@ent
methods, the 25carbon dioxide emission amount was reduced by about half as compared with the
case wherF RS EBE ROV At WHS etfoprise T du diSRs A ERiss T aBUNEFealized were
51.6% in therkaseobsupencsiical iisithireatment.3D pYeribihecrse of rasonie ditagirtion treatment,
and 51.9% in the case of stirring treatment. Furthermore, the reduction amounts aof carbon dioxide
ermisaion RIS EGDUPEA 561 8 S TH S TAGH o1 DB U SRR R Eihe as the carbon
dioxite- alsoshinpodydihtdece ramicd Phospratid ENqlineasdHeydisperdtolyaid; 6o.disdejsion treatment
was performed (comparaive Production Fxamale.£), e supercritial fud, 04 teaimen yas
performedr% roduction IE%(a'mp e'%)r, the Ultrasonic irradiation treatment was performe ’(E’?oduction
Example I8i)caand biyerstimingstesatriend suhg pegforrersal (Rrod ubtion Bxeindplenti8 thasethe dispersion

treatment gg@&ﬂggg.a %ﬁggp{y{é 0, Fghe 404b).egarding all the dispersion treatment methods, the

Scarbon dioxide emission amount was reduced by about half as compared with the case
In addition, a resin composition obtamed by performing the entire process in

15 Production Example 19 except for the stirring treatment process was referred to as
Comparative Production Example 19.
Evaluations for the carbon dioxide absorbents in Production Exampie 1 to
Production Example 19 and resin compositions in Comparative Production Example 1 to
Comparative Production Example 19 were performed by tensile impact strength
20 measurement (method described in JISK7160), Tensile Yield Stress Measurement
(method described in JISK7161), bending elastic modulus measurement (method
described in JISK7171), and carbon dioxide emission amount measurement (method
described in JISK7217). Specific evaluation methods are described hereafter.
Evaluation methods
25 {Impact Strength Measurement)
A digital impact tester, DR-IB tester (manufactured by Toyo Seiki Seisaku-sho,
Ltd.) was used for measurement.
In accordance with the material standards regulated by JIS standards, each of the
pellet-like carbon dioxide absorbents of Production Example 1 to Production Example 19
30 and the resin compositions of Comparative Production Example 1 to Comparative
Production Example 19 was directly molded by injection molding to prepare a notched

sheet-shaped test piece having a length of 8¢ mm, a width of 10 mm and a thickness of 4



where no dispersion treatment was performed, as in the case where calcium hydroxide was used as
the carbon dioxide-absorbing substance and calcium 12-hydroxystearate was used as the dispersant.
The reductions in emission amount realized were %3.5% in the case of supercritical fluid treatment,
53.5% in the case of ultrasonic irradiation treatment, 10and 51.5% in the case of stirring treatment.
From this, regardless of the types of the dispersion treatment methods, extremely useful evaluation
results were obtained in that by subjecting the mixture of the carbon dioxide-absorbing substance and

the disperdiBly QICRS RSN EiGAHRISE M 16 dishTcaiardir sidirs e tabBBiTthEkiak-absorbing

substancedndiig:fasinstiibe: eareen  Logipdsie smissionamothpeithe ohtainsstcathomndiaxide
absorbent é{vas reduce(RAEé about 50%. Sinf%e su§h.a carbon cggﬁtx'de absarbent of the present
invention ATLBTAY e TP E LAY A AR AR 8YiH G s E)H?Sﬁffétgig?‘é 8dsily converted to
the carborggigxie tabstidednty ahdstherefohe edrly effetis of Suppressidd: ginhalhvadmipgean be
20realized It isctto be not carbon.dioxide ab nt.invention is not

d.that th rbent of the pres
limited to t %S%’broe\sx%etygg%\h%Ingasrtlr%%n\gagllgucslR/SSrﬁ%% |3%p#%§%3§%é7§%1 ngﬁl( |rn§at\31%ﬁ§%rbon dioxide
absorbent wéigle presentirnemion oby dbjesting Heenwistueenehthens adybrrdiokidetiasoltring
substance gpg the dispersion aid 25 to the dispersion treatment and then adding the mixture to the
resin, the carbon dioxide absorbent can be dispersed in the resin while preventing the carbon

dioxide-absorbing SiisstinEcldnberess MeasHpsatiend with the resin from aggregating in the resin. Thus,
a high effect of abgpghing-ga'een digxide.cancherehigyedy INRGLition. Aince dispersibility.can be

enhanced so as to increase the surface 30area of the carbon dioxide-absorbing substance in contact
with 1% refSh A& &-hieving a high effect of absorbing carbon dioxide with small amount of the

carbon dioxide-absering&ifstantemhthtisetig amuriletha casantinxidarabsoshing aesubstance
mpairing R - 1 G BT CLEAE MO ERALER T b e SIS hiplding.
Furthermoseditie cashandipxid-absddungsubsiafosladied Camipeconpppripdelyieelected
depening pgpRisaio @ TRchiaes s efben doute bRl igt pusgloape et
sodiuh alushripesidicateshaped test piece having a parallel section measuring 20 mm x 5 mm and
having a length of 100 mm, a width of 25 mm and a thickness of 4 mm, or once molded
by compression molding or injection molding into a sheet material and then the sheet
material was processed by cutting to prepare a test piece having the dimension.
Measurement was performed by fixing both ends of the test piece and applying constant
20 tensile weight in the length direction of the test piece to measure stress at each point and
strain corresponding to the stress, thereby determining yield stress at a yield point from a
stress-strain curve. The measurement was performed 5 times for each case.
(Bending Elastic Modulus Measurement)
A bend graph-2 tester (manufactured by Toyo Seiki Seisaku-sho, Ltd.) was used
25  for measurement.
In accordance with the material standards regulated by JIS standards, each of the
pellet-like carbon dioxide absorbents of Production Example 1 to Production Example 19
and the resin compositions of Comparative Production Example | to Comparative
Production Example 19 was directly molded by injection molding to prepare a sheet-
30  shaped test piece having a length of 80 mm, a width of 10 mm and a thickness of 4 mm,
or once molded by compression molding or injection molding into a sheet material and

then the sheet material was processed by cutting to prepare a test piece having the



The sodium aluminosilicate is preferably encapsulated in a phospholipid. 10The sodium
aluminosilicate is preferably contained in a ribosome. Hereinafter, Production Examples of the carbon
dioxide absorbent especially suitable for the present invention is described. Adjustment of Carbon
Dioxide Absorbent In 130 g of water were dissolveg6 g of sodium aluminate (produced by Wako
15Pure Chemical Industries Ltd., special grade) and 30 g of sodium silicate (produced by Wako Pure
Chemical Industries Ltd., special grade), and stirred at 30C for 60 minutes. After the stirring,

amorphous, sodium aluminosilicate was produced by centrifugal separation. Adjustment of NVC
(inosome SORTIB o CoRET TG Y BTl SO o S8 (e B RORIBE absorben
was prepared biylasuperantital everse phbsepévapdratitnenretiydd @ndian appayatusdisalesed in the
following SBQ&ECQti%ﬁé reverse Sg}haﬁsereglsa %Eatiown Rr?eethod gublicggig sl.;; g(*;%a Sgngﬁed . et(i:%nﬁll
Republication of International Paterit 2\ppﬁca n NG 280270395 4 apanese et ppl?cation
Laid-Open Nw, 120838+t 1@120;2dapaivese PatemcApplicatiorndaid-Open No. 2005-298407 and Japanese

Patent Application @%%%Mﬁe %Q’%S%%S&%@%m Mé&ﬁgl}&&l% a high-pressure stainless vessel

kept at 60C was charged with 0.15 to 0.35 parts by weight of sodium aluminosilicate having an
average particle siZeB#s8 (0230800 i tBtpaftsan: eigid ohphesiphatid(dendimeldd- A wospholipid
and 100 payts PwweightRfiepexchange water and stickered, and a supercritical treatment, in which
carbon dioxide was injected so that the pressure was 20 MPa to be made in a_66 supercritical state,

the content of the VERSEISWVRIE&iEIg AR thix@derortes FnRutsshHilberraan siesidee and pressure

being keptaBiticanReT dieyide was:disghanorire aatutp.atmesPiesiciniRssYg, was performed,
therebﬁ/ obtaining a solution containing a li os,omfd%ncalpsulating sodium aluminosilicate in a
iR

phospholipi@THIEHLeRS e SHEEBARHpEr Ay o0 ddiRSrBPE pISMREH R RSHw
glycerophosphakpisisisueh sgepivsphatithdetranaiaminecphrsplistidylseine0. | g of the

specimen under conditions of a gas feeding rate of 0.5 L/min and a setting temperature of
750°C for 10 minutes to measure the total emission amount of carbon dioxide generated
in this time. The measurement was performed 3 times for each case.

i5 Figure 35 shows the evaluation results for the carbon dioxide emission amount,
the tensile yield stress, the bending elastic modulus and the tensile impact strength of
each Production Example, and Figure 36 shows the evaluation results for the carbon
dioxide emission amount, the tensile yield stress, the bending elastic modulus and the
tensile impact strength of each Comparative Production Example, respectively. Each of

20 the evaluation results was indicated as an average value in relation to the number of the
measurement times.

Regarding to all combinations of the carbon dioxide-absorbing substance, the
dispersion aid and the resin, the carbon dioxide emission amount is found o be
significantly reduced in each Production Example where the mixture of the carbon

25 dioxide-absorbing substance and the dispersion aid was subjected to the dispersion
treatment, as compared with that in each Comparative Production Example where no
dispersion treatment was performed.

In addition, favorable values are indicated in each Production Example for
mechanical properties such as tensile yield stress, bending elastic modulus and tensile

30  impact strength, as compared with values in each Comparative Production Example.

Furthermore, it has been confirmed that when the mechanical strength in each

Production Example is compared with the mechanical strength of the simple resin used in



phosphatidic acid, phosphatidylglycerol, phosphatidylinositol, cardiopine, egg yolk lecithin,
hydrogenated egg yolk lecithin, soy lecithin and hydrogenated soy lecithin, and sphingophospholipids
such as sphingomyelin, ceramide phosphorylethanolamine and 10ceramide phosphorylglycerol.

In addition, the carbon dioxide in a supercritical staté means carbon dioxide that is in a supercritical
state having a critical temperature (30.98C) and a critical pressure (7.3773 0.0030 MPa) or more, and
the carbon dioxide having a temperature of the supercritical point or more or under the pressure
condition magnBrodrhonditxide ender(DSthe comditidficabove tieterititaliaanditiof Bdoduttmty one of

the critical femperature,or, the critical pressure (provided.that.the other is,not above.the critical
condtiony. NG 2 S B DLt TS et SO 4 G BB or resin,
and is suitéigefopahalorddenbiovkertiont such Profhutheplesenplapplicationstidefavarpeapanticle size

means a vm%%ﬁ\é%@Qlgggg%llea%&%ilndustrial Applicability} The present invention provides
a label, a top layer material formed on a printing medium, an information-bearing medium, a solid fuel

and a¥wristband clity QVREMWhitdszBsxiating brodiets dearibesien peun toedisiédy raribimaeceealize a

new carbopdipxjdestedustion sietbadaaddhasndpstiahapplicalii.{Refersnesm Sighs List} 101label
(first embodiment, F;%Jre 1 to Figure 3) 30102band-shaped backing paper 103label strip 104label

substrate B7TBELUHESIRP RS ENEGEERBSCaidsiabsapESHBHI IR A B PBRIERPELy R Figure 3)

aid, the type of the resin and the type of the dispersion treatment method are discussed
below.

10 (Comparison of Carbon Dioxide Emission Amounts on Types of Carbon
Dioxide-Absorbing Substances)

The reduction amounts of carbon dioxide emission were compared with respect
to calcium hydroxide (Production Example 1 and Comparative Production Example 1),
calcium oxide (Production Example 2 and Comparative Production Example 2),

15 amorphous aluminosilicate (Production Example 3 and Comparative Production Example
3), barium titanate (Production Example 4 and Comparative Production Example 4), and
lithium silicate (Production Example 5 and Comparative Production Example 5), as the
carbon dioxide-absorbing substances.

Herein, calcium 12-hydroxystearate was used for the dispersion aid, and a low

20 density polyethylene resin (LLDPE) was used for the resin.

As shown in Figure 37, regarding to ail of the carbon dioxide-absorbing
substances, significant reduction in carbon dioxide emission amount was observed, The
reductions in emission amount realized were 51.6% in the case of calcium hydroxide,
52.5% in the case of calcium oxide, 56.4% in the case of amorphous aluminosilicate,

25  55.0% in the case of barium titanate, and 53.4% in the case of lithium silicate.

In particular, amorphous aluminosilicate being one aluminosilicate exhibited the
most favorable result of 56.4%.

(Comparison of Carbon Dioxide Emission Amounts on Types of Dispersion
Aids)

30 The reduction amounts of carbon dioxide emission were compared in the case
where calcium hydroxide was used as the carbon dioxide-absorbing substance, with

respect to calcium 12-hydroxystearate (Production Example 1 and Comparative
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108refuse 5109incinerator (Portion (2) in Figure 3) 110incinerating burner 120label (second
embodiment, Figure 4) 121label strip 122carbon dioxide absorbent layer 10123bonding adhesive layer
130label (third embodiment, Figure 5) 131label strga 140label (fourth embodiment, Figure 6) 141label
strip 15201thermal transfer ink ribbon (top layer formation material, fifth embodiment, Figure 8)
202back coat layer 203PET film layer 204anchor coat layer 20205carbon ink layer 206ribbon core
tube 207carbon ink 208carbon dioxide absorbent 209manufacturing apparatus of thermal transfer ink

ribbon ZOfM@‘ﬁ?@@ﬁ?S@fﬁibb@h‘fﬂ?ﬁ‘%tﬁbgﬁlﬁ?@ne (Production Example 6 and Comparative

Production Example 6}, an olefin/maleic acid copolymer sodium salt (Production
Example 7 and Comparative Production Example 7}, and POE30-10-ODEs (Production
Example 10 and Comparative Production Example 10), as the dispersion aids.

5 As shown in Figure 38(a), regarding to all of the dispersion aids, significant
reduction in carbon dioxide emission amount was observed. The reductions in carbon
dioxide emission amount realized were 51.6% in the case of calcium [2-hydroxystearate,
52.5% in the case of phosphatidylcholine, 51.8% in the case of olefin/maleic acid
copolymer sodium salt, and 53.8% in the case of POE30-10-ODEs.

10 In particular, POE30-10-ODEs being one polymeric surfactant exhibited the
most favorable result of 53.8%.

Furthermore, the reduction amounts of carbon dioxide emission were compared
in the case where amorphous aluminosilicate that exhibited the most favorable reduction
amount in the comparison on the carbon dioxide-absorbing substances was used as the

15 carbon dioxide-absorbing substance, with respect to calcium 12-hydroxystearate
(Production Example 3 and Comparative Production Example 3), phosphatidylcholine
(Production Example 8 and Comparative Production Example 8), and sodium
polyacrylate (Production Example 9 and Comparative Production Example 9), as the
dispersion aids.

20 As illustrated in Figure 38(b), more favorable values were exhibited as a whole
than the case of calcium hydroxide as the carbon dioxide-absorbing substance, and the
reductions in emission amount realized were 56.4% in the case of calcium 12-
hydroxystearate, 51.5% in the case of phosphatidylcholine, and 55.0% in the case of
sodium polyacrylate.

25 In particular, calcium 12-hydroxystearate being metal salt of fatty acid exhibited
the most favorable result of 56.4%.

The evaluation results indicate that while a few combinations of the carbon
dioxide-absorbing substance and the dispersion aid are observed to be effective, in all of
such combinations, there is seen no significant difference in the carbon dioxide emission

30  amount based on combinations.

{Comparison of Carbon Dioxide Emission Amounts on Types of Resins)



211ink vessel 212gravure printing roll 213backup roll 214large winding roll 30215small winding device
216thermal printer (Figure 0) 217label-feeding portion 68 218label-printing portion 219backing
paper-turning portion 220backing paper-winding up portion 221continuous label (printing medium) 5
222backing paper 223label strip 224label substratg225adhesive layer 226thermal head 10227platen
roller 228ribbon-feeding portion 229ribbon-winding up portion 230incinerator (Figure 11)

The reduction amounts of carbon dioxide emission were compared in the case
where, as a mixture of calcium hydroxide as the carbon dioxide-absorbing substance and
caleium 12-hydroxystearate as the dispersion aid, a low density polyethylene resin
(LLDPE) (Production Example 1 and Comparative Production Example 1), a PET resin

5 (Production Example 11 and Comparative Production Example 11), a nylon 6 resin
(Production Example 12 and Comparative Production Example 12), a polyvinylidene
chloride resin (PVC) (Production Example 13 and Comparative Production Example 13),
and a polystyrene resin (PS) (Production Example 14 and Comparative Production
Example 14) were used.

10 As shown in Figure 39, very little difference in effect based on the resins was
observed. Regarding all the resins, significant reduction in carbon dioxide emission
amount was observed. The reductions in emission amount realized were 51.6% in the
case of LLIDPE, 42.0% in the case of PET, 52.0% in the case of nylon 6, 51.3% in the
case of PVC, and 52.5% in the case of PS.

15 (Comparison of Carbon Dioxide Emission Amounts on Types of Dispersion
Treatment Methods)

The reduction amounts of carbon dioxide emission were compared in the case
where to a mixture of calcium hydroxide as the carbon dioxide-absorbing substance and
calcium 12-hydroxystearate as the dispersant was used, no dispersion treatment was

20 performed (Comparative Production Example 1), the supercritical fluid treatment was
performed (Production Example 1), the ultrasonic irradiation treatment was performed
(Production Example 15), and the stirring treatment was performed (Production Example
17), as the dispersion treatment methods,

As shown in Figure 40(a), regarding all the dispersion treatment methods, the

25  carbon dioxide emission amount was reduced by about half as compared with the case
where no dispersion treatment was performed. The reductions in emission amount
realized were 51.6% in the case of supercritical fluid treatment, 51.6% in the case of
ultrasonic irradiation treatment, and 51.9% in the case of stirring treatment,

Furthermore, the reduction amounts of carbon dioxide emission were compared

30  inthe case where to a mixture of amorphous aluminosilicate as the carbon dioxide-
absorbing substance and phosphatidylcholine as the dispersion aid, no dispersion

treatment was performed (Comparative Production Example 8), the supercritical fluid
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231lincinerating burner 152320bject of attachment or object of pasting 233carbon dioxide absorbent
layer (Figure 8) 240advertising label (printing medium, Figure 12) 241backing paper 242advertising
label strip 20243label substrate 244adhesive Iayer6§45advertising information 246printing ink (top
layer formation material) 247manufacturing apparatus of advertising label 240 (Figure 14) 25248label
substrate 249printing portion 250ink vessel 251printing cylinder 252impression cylinder 30253debris

removal unit 254large winding roll 255small windingl device 69 260identifgjng label (printing medium,
Figure 15)treatment was performed (Production Example 8), the ultrasonic irradiation treatment

was performed (Production Example 16), and the stirting treatment was performed
(Production Example 18), as the dispersion treatment methods.
As shown in Figure 40(b), regarding all the dispersion treatment methods, the

5  carbon dioxide emission amount was reduced by about half as compared with the case
where no dispersion treatment was performed, as in the case where calcium hydroxide
was used as the carbon dioxide-absorbing substance and calcium 12-hydroxystearate was
used as the dispersant. The reductions in emission amount realized were 51.5% in the
case of supercritical fluid treatment, 53.5% in the case of ultrasonic irradiation treatment,

10 and 51.5% in the case of stirring treatment.

From this, regardless of the types of the dispersion treatment methods,
extremely useful evaluation results were obtained in that by subjecting the mixture of the
carbon dioxide-absorbing substance and the dispersion aid to the dispersion treatment to
enhance dispersibility of the carbon dioxide-absorbing substance in the resin, the carbon

15 dioxide emission amount of the obtained carbon dioxide absorbent was reduced by about
50%.

Since such a carbon dioxide absorbent of the present invention also has the
inherent characteristics of resin, existing resin products are easily converted to the carbon
dioxide absorbent, and therefore early effects of suppressing global warming can be

20 realized.

It is to be noted that the carbon dioxide absorbent of the present invention is not
limited to the above type and can be variously modified if necessary.

According to the carbon dioxide absorbent of the present invention, by
subjecting the mixture of the carbon dioxide-absorbing substance and the dispersion aid

25 to the dispersion treatment and then adding the mixture to the resin, the carbon dioxide
absorbent can be dispersed in the resin while preventing the carbon dioxide-absorbing
substance which 1s incompatible with the resin from aggregating in the resin.  Thus, a
high effect of absorbing carbon dioxide can be achieved.

In addition, since dispersibility can be enhanced so as to increase the surface

30  area of the carbon dioxide-absorbing substance in contact with the resin, thereby
achieving a high effect of absorbing carbon dioxide with small amount of the carbon

dioxide-absorbing substance. Thus, the amount of the carbon dioxide-absorbing



261backing paper 262identifying label strip 263label substrate 5264adhesive layer 265identifying v
printing layer 266surface coating layer (top layer formation material) 267coating agent 301tag
(information-bearing medium,eighth embodiment, Figure 17, Figure 8) 10302thermal printer (Figure
18) 303medium body 304cutting line 3050ne tag si#p 306carbon dioxide absorbent 15307tag-feeding
portion 308tag-printing portion 309tag-cutting portion 310thermal head 311platen roller 20312thermal
transfer ink ribbon 313ribbon-feeding portion 314ribbon-winding up portion 315stationary knife

substance added to the resin can be reduced, thereby enabling to considerably extend
applications without impairing the inherent characteristics of resin, such as lightness in
weight and easiness in molding.

Furthermore, the carbon dioxide-absorbing substance added can be

S appropriately selected depending on applications to thereby produce a carbon dioxide

absorbent light in weight and high in impact resistance.

The carbon dioxide absorbent for use in the present invention is preferably
sodium aluminosilicate.

The sodium aluminosilicate is preferably encapsulated in a phospholipid.

10 The sodium aluminosilicate is preferably contained in a ribosome,

Hereinafter, Production Examples of the carbon dioxide absorbent especially
suitable for the present invention is described.

Adjustment of Carbon Dioxide Absorbent

In 130 g of water were dissolved 6 g of sodium aluminate (produced by Wako

15 Pure Chemical Industries 1.td., special grade) and 30 g of sodium silicate (produced by
Wako Pure Chemical Industries Ltd., special grade), and stirred at 30°C for 60 minutes.
After the stirring, amorphous sodium aluminosilicate was produced by centrifugal
separation.

Adjustment of NVC (liposome)

20 A liposome containing the amorphous sodium aluminosilicate (carbon dioxide
absorbent) was prepared by a supercritical reverse phase evaporation method and an
apparatus disclosed in the following supercritical reverse phase evaporation method
publications *.

(*Japanese National Republication of International Patent Application No.

25 02/032564, Japanese Patent Application Laid-Open No. 2003-119120, Japanese Patent
Application Laid-Open No. 2005-298407 and Japanese Patent Application Laid-Open No.
2008-063284)

Specifically, a high-pressure stainless vessel kept at 60°C was charged with 0.15
to 0.35 parts by weight of sodium aluminosilicate having an average particle size of 10 to

30 500 nm, 5 parts by weight of phosphatidylcholine as a phospholipid and 100 parts by
weight of 1on exchange water and stickered, and a supercritical treatment, in which

carbon dioxide was injected so that the pressure was 20 MPa to be made in a



316movable knife 25317variable information 318incinerator (Figure 19) 319incinerating burner
3200bject of pasting or object of attachment 321carbon dioxide absorbent layer (Figure 18)
30330wristband (information-bearing medium, ninth embodiment, Figure 20) 331center indicate region
332first attachment region 70 333second attachmegt region 334visible information 335bar code
information 336attachment hole 5337selection hole 338attachment tool 339base substrate 340coat
layer 341embossed layer 10342first intermediate layer 343second intermediate layer

supercritical state, the content of the vessel was stirred and mixed for 15 minutes while
the temperature and pressure being kept, and carbon dioxide was discharged to return to
atmospheric pressure, was performed, thereby obtaining a solution containing a liposome
encapsulating sodium aluminosilicate in a phospholipid.

5 Herein, the phospholipid may include, in addition to the phosphatidylcholine,
glycerophospholipids such as phosphatidylethanolamine, phosphatidylserine,
phosphatidic acid, phosphatidylglycerol, phosphatidylinositol, cardiopine, egg volk
lecithin, hydrogenated egg yolk lecithin, soy lecithin and hydrogenated soy lecithin, and
sphingophospholipids such as sphingomyelin, ceramide phosphorylethanolamine and

10 ceramide phosphorylglycerol.

In addition, the carbon dioxide mn a supercritical state means carbon dioxide that
1s in a supercritical state having a critical temperature (30.98°C) and a critical pressure
(7.3773 £ 0.0030 MPa) or more, and the carbon dioxide having a temperature of the
supercritical point or more or under the pressure condition means carbon dioxide under

15 the condition above the critical condition about only one of the critical temperature or the
critical pressure (provided that the other is not above the critical condition).

Such a carbon dioxide absorbent is excellent in dispersibility in an adhesive or
resin, and is suitable for the present invention. '

In the present application, the average particle size means a volume average

20 particle size.

{Industrial Applicability}
The present invention provides a label, a top layer material formed on a printing
medium, an information-bearing medium, a solid fuel and a wristband clip, with which
25  existing products can be replaced, to thereby enable to realize a new carbon dioxide

reduction method, and has industrial applicability.

{Reference Signs List}

101 label (first embodiment, Figure 1 to Figure 3)
30 102 band-shaped backing paper

103 label strip

104 label substrate



344third intermediate layer 345carbon dioxide absorbent layer (Figure 21) 350wristband
(information-bearing medium, tenth embodiment, Figure 22) 15351base substrate 352adhesive layer
353embossed layer 354carbon dioxide absorbent layer (Figure 23) 355cut-off line 20356release
region 360point card (information-bearing medium ggleventh embodiment, Figure 24) 361constant
information 362variable information 363variable information 25364base substrate 365carbon dioxide
absorbent layer (Figure 25) 401solid fuel (twelfth embodiment, Figure 26) 402flammable body
4030arbon1%i§)xidea %%(S){\pee%/ glp 404cardboard box 405label 406sticker
106 carbon dioxide absorbent
107 refuse bag (Portion (1) in Figure 3)
108 refuse
5 109 incinerator (Portion (2) in Figure 3)
110 incinerating burner
120 label (second embodiment, Figure 4)
121 label strip
122 carbon dioxide absorbent layer
10 123 bonding adhesive layer
130 label (third embodiment, Figure 5)
131 label strip
140 label (fourth embodiment, Figure 6)
141 label strip
15 201 thermal transfer ink ribbon (top layer formation material, fifth embodiment,
Figure 8)
202 back coat layer
203 PET film layer
204 anchor coat layer
20 205 carbon ink layer
206 ribbon core tube
207 carbon ink
208 carbon dioxide absorbent
209 manufacturing apparatus of thermal transfer ink ribbon 201 (Figure 9)
25 210 ribbon film substrate
211 ink vessel
212 gravure printing roll
213 backup roll
214 large winding roll
30 215 small winding device
216 thermal printer (Figure 10)
217 label-feeding portion



407thermal transfer ink ribben 408chip 409plant (Figure 28) 410boiler (Figure 28) 5510wristband clip
(clip) 512male clip portion 512a, 5126circular portion 514female clip portion 514a, 514bcircular portion
10516hinge 516aflexion portion 520boss 522boss hole 523shaft portion 15524engagement portion
525constricted portion 526non-return portion 527h@¥ding portion 528retaining portion 20529notch
530wristband 531band main body

218 label-printing portion
219 backing paper-turning portion
220 backing paper-winding up portion
221 continuous label (printing medium)
5 222 backing paper
223 label strip
224 label substrate
225 adhesive layer
226 thermal head
10 227 platen roller
228 ribbon-feeding portion
229 ribbon-winding up portion
230 incinerator (Figure 11)
231 incinerating burner
15 232 object of attachment or object of pasting
233 carbon dioxide absorbent layer (Figure 8)
240 advertising label (printing medium, Figure 12)
241 backing paper
242 advertising label strip
20 243 label substrate
244 adhesive layer
245 advertising information
246 printing ink (top layer formation material)
247 manufacturing apparatus of advertising label 240 (Figure 14)
25 248 label substrate
249 printing portion
250 ink vessel
251 printing cylinder
252 impression cylinder
30 233 debris removal unit
254 large winding roll

255 small winding device



531a, 531bband portion 532display pbrtibn 25534identification data 536band hole 538setting hole
540carbon dioxide absorbent 550incinerator 30552incinerating burner 72 {CLAIMS} 1. A label
comprising: a label substrate; and 5an adhesive layer applied to a rear surface of the label substrate,

wherein a carbon dioxide absorbent is added 1o at least any one of the label substrate and the
adhesive layer. 2. A label comprising: 10a label substrate; and an adhesive layer applied to a rear
surface of the label substrate, wherein a carbon dioxide absorbent layer is laminated on at least

any one offite labalestitfpinatéaheld phimiatthesivetayBizuws3.A)label comprising: a label substrate; an
adhesive I% rap ?ﬁ'}ﬁ% fé}r surface of the label substrate; and a backing paper temporarily
attached to t e ad esive layer, wherein a carbon dioxide absorbent is added to at least any one of the
label subs#@te, thelentifying label strip

263 label substrate
5 264 adhesive layer
265 identifying printing layer
266 surface coating layer (top layer formation material)
267 coating agent
301 tag (information-bearing medium, eighth embodiment, Figure 17, Figure 18)
10 302 thermal printer (Figure 18)
303 medium body
304 cutting line
305 one tag strip
306 carbon dioxide absorbent
15 307 tag-feeding portion
308 tag-printing portion
309 tag-cutting portion
310 thermal head
311 platen roller
20 312 thermal transfer ink ribbon
313 ribbon-feeding portion
314 ribbon-winding up portion
315 stationary knife
316 movable knife
25 317 variable information
318 incinerator (Figure 19)
319 incinerating burner
320 object of pasting or object of attachment
321 carbon dioxide absorbent layer (Figure 18)
30 330 wristband (information-bearing medium, ninth embodiment, Figure 20)
331 center indicate region

332 first attachment region
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20adhesive layer and the backing paper. 4.The label according to any one of claims 1 to 3, wherein
the carbon dioxide absorbent is particulate. 255.The label according to claim 4, wherein the carbon
dioxide absorbent is particulate to nanometer in size. 6.The label according to any one of claims 1 to 3,
wherein the carbon dioxide absorbent is uniformly gispersed. 30 73 preparing a label comprising
a label substrate and an adhesive layer applied to a rear surface of the label substrate, in which a
carbon dioxide absorbent is added to at least any one of the label substrate and the adhesive layer;
and incineE% ing the Iabgl tﬁ aﬂowt e carbon dioxide absorbent to absorb carbon 5dioxide. 8. A
. ccond attachment régio .. . .

carbon dioxide rediction method usin anlabel, the method comprising: preparing a label having a
label subsfiade andiarhladhé&smatiaper applied to a rear surface of the label substrate, in which a
carbon dioyide absgrbent layer is,|laminated on 10at least any one of the label substrate and the
adhesive layer; and Incinerating the label to allow a carbon dioxide absorbent of the carbon
dioxide abséfbent #pehmerabiselb carbon dioxide. 9. A carbon dioxide reduction method using a label,
the method pomprising;dopigparing a label having a label substrate, an adhesive layer applied to a
rear surface of the label substrate and a backing paper temporarily attached to an adhesive layer, in
which a cathdn didtiad 81586i88ht is added to at least any one of the label substrate, the adhesive
layer and thsybackiag-papetiaand incinerating at least any one of the label substrate, the
adhesive Iaxgr and the

3 coat layer

341 embossed layer

10 342 first intermediate layer

343 second intermediate layer

344 third intermediate layer

345 carbon dioxide absorbent layer (Figure 21)

350 wristband (information-bearing medium, tenth embodiment, Figure 22}

15 351 base substrate

352 adhesive layer

353 embossed layer

354 carbon dioxide absorbent layer (Figure 23)

355 cut-off line

20 356 release region

360 point card (information-bearing medium, eleventh embodiment, Figure 24)
361 constant information
362 variable information
363 variable information

25 364 base substrate
365 carbon dioxide absorbent layer (Figure 25)
401 solid fuel (twelfth embodiment, Figure 26)
402 flammable body

403 carbon dioxide absorbent
30 404 cardboard box
405 fabel

406 sticker



20backing paper to allow the carbon dioxide absorbent to absorb carbon dioxide. 10. A top layer
material formed on a printing medium for performing printing on a printing medium, to which a carbon
dioxide absorbent added. 2511.A top layer materiat formed on a printing medium for performing
printing on a printing medium, comprising a carbon dioxide absorbent layer. 12.The top layer material
formed on a printing medium according to claim 1 or 2, wherein the carbon dioxide absorbent is

particulate, 390 74 34,.Ihe top layernmaterial formed on a printing medium according to claim 1 or 2,
wherein the carbon dioxide absorbent is uniformly dispersed. 515.The top layer material formed on a

printing mééfim a&bétding to claim 1, wherein the top layer material is a thermal transfer ink
ribbon, andbe caghan digxide afysorbent is added to any layer of the thermal transfer ink ribbon.
1016.The top layer material formed on a printing medium according to claim 2, wherein the top
layer matetid! is a PRERHEI#IFs?EP Ink ribbon, and the carbon dioxide absorbent layer is laminated on
any layer gfithe thermed drangfer dMpribbon. 1517.A carbon dioxide reduction method using a top layer
material formed on a printing medium, the method comprising: preparing a top layer material for
performinég?intind”@}fiéﬂt}b?iﬁﬁﬁﬁ%edium, to which a carbon dioxide absorbent is added; and
incineratingithe sopdayer matataldiopalttunthe carbon dioxide absorbent to 20absorb carbon dioxide.
18. A carbg{hdioxige%lraqg%ﬁtionor,Ig%hod using a top layer material formed on a printing medium, the
method comprising: PP

514a, 514b circular portion

10 516 hinge
516a  flexion portion
520 boss
522 boss hole
523 shaft portion
I5 524 engagement portion
525 constricted portion
526 non-return portion
527 holding portion
528 retaining portion
20 529 notch
530 wristband
531 band main body
531a, 531b band portion
532 display portion
25 534 identification data
536 band hole
538 setting hole
540 carbon dioxide absorbent
550 incinerator

30 552 incinerating burner



preparing a top layer material for performing printing on a printing medium, 25comprising a layer of a
carbon dioxide absorbent; and incinerating the top layer material to allow the carbon dioxide
absorbent to absorb carbon dioxide. 19. An information-bearing medium comprising a medium body
and capable of 30bearing information on the medium body, wherein a carbon dioxide absorbent is
added to the medium body. 75 20.An information-bearing medium having a medium body and
capable of %?b%ﬂfq nformation on the medium body, wherein the medium body has a layer of a carbon
dioxide ab or 1.The information-bearing medium according to claim 1 or 2, wherein the carbon
dioxide absorbent is particulate. 22.The information-bearing medium according to claim 3, wherein the
carbon dioxide abspghent | I%n%r%w& ate to nanometer in size. 10 23. The information-bearing medium
according to claim l or 2, w e carbon dioxide absorbent is uniformly dispersed. 24. The
information-bearing MWH@%@% to claim 1, wherein the medium 15body has an at least

two-layer Structuredﬁlaeiht&%%%pQ%&%@Q%@é@%ﬂ%@gfi%t&@'aﬂi&@d@éf R¥Efein 25- The

information-bearing medium according to claim 2, wherein the medium body has an at least two-layer
structure and the Iéﬁé‘f@%@l%@@ﬁ‘éﬁ@%ﬁ@%ﬁé@ﬁ?éﬁ? & Xorsindinansg ehthe Iéhﬁ s 6HE Bidhe layers.
26. The infperaatienskaeaying medium according to claim 1 or 2, wherein the medium body is a thermal
paper. 2527.The information-bearing medium according to claim 26, wherein the carbon dioxide
absorbent is added to a heat-sensitive color-forming layer of the thermal paper.

2. A label comprising:

10 a label substrate; and
an adhesive layer applied to a rear surface of the label substrate, wherein
a carbon dioxide absorbent layer is Jaminated on at least any one of the label

substrate and the adhesive layer.

s 3. A label comprising:
a label substrate;
an adhesive layer applied to a rear surface of the label substrate; and
a backing paper temporarily attached to the adhesive layer, wherein
a carbon dioxide absorbent is added to at least any one of the label substrate, the

20 adhesive layer and the backing paper.

4. The label according to any one of claims 1 to 3, wherein the carbon dioxide

absorbent is particulate.

25 5. The label according to claim 4, wherein the carbon dioxide absorbent is

particulate to nanometer in size,

6. The label according to any one of claims | to 3, wherein the carbon dioxide
absorbent is uniformly dispersed.

30

7. A carbon dioxide reduction method using z label, the method comprising:



28.The information-bearing medium according to claim 27, wherein the carbon  dioxide absorbent is
added to a dye, a developer or a stabilizer constituting the heat-30sensitive color-forming layer. 76
29. A carbon dioxide reduction method using an information-bearing medium, the method comprising:
preparing an information-bearing medium in which-g carbon dioxide absorbent is added to a medium
body capable of bearing information; and 5incinerating the information-bearing medium to allow the
carbon dioxide absorbent to absorb carbon dioxide. 30. A carbon dioxide reduction method using an

information-bearing medium, the method comprising: 10preparing an jnfaormation-bearing medium in
which a layer of a CERBH it e ASCOBETERE AT BIe £ ARt BB B biing
informatiomgandhifici efdtingathe snfotrmatiansbeatingecrnboiuhiod dallale diecarbadddibxide absorbent to
absor_b cag%gﬁ g}iox{)c]i}%. HARL AN r%%ﬁ’%@a%%?%ﬂ{é%ﬁﬁ%@lﬁg Ia_vgi,stbgno! annularly wognd, in which a _
plurality of band foles are formed on both ends ina ongltua?ﬁal direction at regular intervals, wherein
the wristband clip centairiingchroehadioxidle abborsehen3icrhdewhstbiamd liptaotordithgto claim 1,
compisingi; 0 male clip on which a pair of bosses are formed corresponding to the intervals of the
band holes of the wristband; and a female clip on which a pair of boss holes through which the

pair of bosses are inserted are formed, wherein the bosses are fitted into the boss holes via the

band holeg in a state:whsredRatti2 rendsof therwistRand: ake qvallaid-errh.othsrisihgreby fastening

the wristband annularly wound, and  the bosses and the boss holes have a shaé)e capable of
joining the male Clﬂmlﬂgeaf%%{leaélﬁﬁg a label substrate and an adhesive layer applied to a rear

surface of the label substrate, in which a carbon dioxide absorbent layer is laminated on
10 at least any one of the label substrate and the adhesive layer; and
incinerating the label to allow a carbon dioxide absorbent of the carbon dioxide

absorbent layer to absorb carbon dioxide.

9. A carbon dioxide reduction method using a label, the method comprising:

15 preparing a label having a label substrate, an adhesive layer applied to a rear
surface of the label substrate and a backing paper temporarily attached to an adhesive
layer, in which a carbon dioxide absorbent is added to at least any one of the label
substrate, the adhesive layer and the backing paper; and

incinerating at least any one of the label subsirate, the adhesive layer and the

20 backing paper to allow the carbon dioxide absorbent to absorb carbon dioxide.

10. A top layer material formed on a printing medium for performing printing on a

printing medium, to which a carbon dioxide absorbent added.

25 11 A top layer material formed on a printing medium for performing printing on a

printing medium, comprising a carbon dioxide absorbent layer.

12. The top layer material formed on a printing medium according to claim 1 or 2,
wherein the carbon dioxide absorbent is particulate.

30
13. The top layer material formed on a printing medium according to claim 3,

wherein the carbon dioxide absorbent is particulate to nanometer in size.
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3033.The wristband clip according to cam], wherein the boss comprising: a shaft portion provided on
the male clip in a protruding manner; 77 a first radially-enlarged portion which is formed so as to
radially protrude from the center shaft of the shaft ggrtion; a second radially-enlarged portion
which is formed on a tip of the boss and which has'a smaller diameter than the first radially-enlarged
portion; and 5a constricted portion which is formed between the first radially-enlarged por io and the
second radially-enlarged portion, and has a smaller diameter than the first radially-enlarged portion
and the second radially-enlarged portion. 34. The wristband clip according to claim I, wherein the

wristoand gip is formethd lseimpabieinulened diva Fheishandssi asanrding feicla, b wherein the

carbon dioxide absorbent is"particulate. 1536.The wristband clip according to claim 1, wherein the
carbon dioXRf&ABEeRISEH 8 BrHics aks te s el sidE PATdThe wristband clip according to claim
1, wherein the carbon dioxide absorbent is uniformly dispersed. 20 38. A carbon dioxide reduction
method using a wristband clip, the method comprising: .  preparing the wristband clip according to

| P (
any onle of ctaims 116 PPARETEHEFSAG RS INABAREREE G dnmhBheibRide absorbent to

absorb 25earbemdioxide. 39. The label according to any one of claims 1 to 3, wherein the carbon
dioxide absorbent iﬁ SOdilIlm alumtino ilicatﬁ. BO%FfTheIJabe{(a ci)ordin g[)hclai 39,dwhe(5ein the sodium
aluminosilica e is ShcAPSARA A PHSSHRSHY, ransicr mk ribbon, afid the carbon dioxide

absorbent is added to any layer of the thermal transfer ink ribbon.

160 16. The top layer material formed on a printing medium according to claim 2,
wherein
the top layer material is a thermal transfer ink ribbon, and the carbon dioxide

absorbent layer is laminated on any layer of the thermal transfer ink ribbon.

15 17. A carbon dioxide reduction method using a top layer material formed on a
printing medium, the method comprising:
preparing a top layer material for performing printing on a printing medium, to
which a carbon dioxide absorbent is added; and
incinerating the top layer material to allow the carbon dioxide absorbent to

20 absorb carbon dioxide.

18. A carbon dioxide reduction method using a top layer material formed on a
printing medium, the method comprising:
preparing a top layer material for performing printing on a printing medium,
25 comprising a layer of a carbon dioxide absorbent; and
mcinerating the top layer material to allow the carbon dioxide absorbent to

absorb carbon dioxide.

19. An information-bearing medium comprising a medium body and capable of
30 bearing information on the medium body, wheremn a carbon dioxide absorbent is added to

the medium body.



78 41. The label according to claim 39, wherein the sodium aluminosilicate is contained in a ribosome.
42. The top layer material according to claim 10 or 11, wherein the carbon dioxide 5absorbent is
sodium aluminosilicate. 43. The top layer material according to claim 42, wherein the sodium
aluminosilicate is encapsulated in a phospholipid. 44. The top layer material according to claim 42,
wherein the sodium 10alum nosilicate is contained in a ribosome. 45. The information-bearing
medium according to claim 19 or 20, wherein the carbon dioxide absorbent is sodium aluminosilicate.
1546.The igformatipn-bearing.medium according to claim 45, wherein the sodium alumi gsilicate is
encapsulaéd ina é)ﬁ‘olg W&}E%{ﬁ’.%g??ﬂ%%% iBﬁYB%%?iﬁbemgﬁi&ﬁdX@é@raﬁ%qg QERFPEBS wherein
the sodiumehmingsilieatkdsredniainediin alribasahenz0is bbbe husthand efip asdording to claim
31, whereigigh?d%aarg)so?b%irgxide absorbent is sodium aluminosilicate. 49. The wristband clip according
to claim 48, wherein the sodium aluminosilicate is 25encapsulated in a phospholipid. 50. The
wristband clip according to claim 48, wherein the sodium aluminosilicate is contained in a ribosome.

5 21 The information-bearing medium according to claim 1 or 2, wherein the carbon

dioxide absorbent is particulate.

22. The information-bearing medium according to claim 3, wherein the carbon
dioxide absorbent is particulate to nanometer in size.

10
23. The imformation-bearing medium according to claim 1 or 2, wherein the carbon

dioxide absorbent is uniformly dispersed.

24. The information-bearing medium according to claim 1, wherein the medium
15 body has an at least two-layer structure and the carbon dioxide absorbent is added to at

least any layer.

25, The information-bearing medium according to claim 2, wherein the medium
body has an at least two-layer structure and the layer of a carbon dioxide absorbent is

20  laminated on at least any one of the layers.

26. The information-bearing medium according to claim 1 or 2, wherein the medium

body is a thermal paper.

25 27, The information-bearing medium according to claim 26, wherein the carbon

dioxide absorbent is added to a heat-sensitive color-forming layer of the thermal paper.

28. The informati on-bearing medium according to claim 27, wherein the carbon
dioxide absorbent is added to a dye, a developer or a stabilizer constituting the heat-

30 sensitive color-forming layer.
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29. A carbon dioxide reductien method using an information-bearing medium, the
method comprising:

preparing an information-bearing medium in which a carbon dioxide absorbent
1s added to a medium body capable of bearing information; and

incinerating the information-bearing medium to allow the carbon dioxide

absorbent to absorb carbon dioxide.

30. A carbon dioxide reduction method using an information-bearing medium, the
method comprising:
preparing an information-bearing medium in which a layer of a carbon dioxide
absorbent is laminated on a medium body capable of bearing information; and
incinerating the information-bearing medium to allow the carbon dioxide

absorbent to absorb carbon dioxide.

31. A wristband chip for fastening a wristband annularly wound, in which a plurality
of band holes are formed on both ends in a longitudinal direction at regular intervals,

wherein the wristband clip contains a carbon dioxide absorbent.

32. The wristband clip according to claim 1, comprising:

a male clip on which a pair of bosses are formed corresponding to the intervals
of the band holes of the wristband; and

a female clip on which a pair of boss holes through which the pair of bosses are
inserted are formed, wherein

the bosses are fitted into the boss holes via the band holes in a state where both
ends of the wristband are overlaid each other, thereby fastening the wristband annularly
wound, and

the bosses and the boss holes have a shape capable of joining the male clip and

the female clip.

33. The wristband clip according to claim 1, wherein
the boss comprising:

a shaft portion provided on the male clip in a protruding manner,
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a first radially-enlarged portion which is formed so as to radially protrude from
the center shaft of the shaft portion;

a second radially-enlarged portion which is formed on a tip of the boss and
which has a smaller diameter than the first radially-enlarged portion; and

a constricted portion which is formed between the first radially-enlarged portion
and the second radially-enlarged portion, and has a smaller diameter than the first

radially-enlarged portion and the second radially-enlarged portion.

34. The wristband clip according to claim 1, wherein the wristband clip is formed
from polyethylene.
35. The wristband clip according to claim 1, wherein the carbon dioxide absorbent

is particulate.

36. The wristband clip according to claim 1, wherem the carbon dioxide absorbent

is particulate to nanometer in size.

37. The wristband clip according fo claim 1, wherein the carbon dioxide absorbent

is uniformly dispersed.

38. A carbon dioxide reduction method using a wristband clip, the method
comprising:
preparing the wristband clip according to any one of claims 1 to 7; and
incinerating the wristband clip to allow the carbon dioxide absorbent to absorb

carbon dioxide.

39, The Iabel according to any one of claims 1 to 3, wherein the carbon dioxide

absorbent is sodium aluminosilicate.

40. The label according to claim 39, wherein the sodium aluminosilicate is

encapsulated in a phospholipid.
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41. The label according to claim 39, wherein the sodium aluminosilicate is

contained in a ribosome.

42. The top layer material according to claim 10 or 11, wherein the carbon dioxide

absorbent is sodium aluminosilicate.

43, The top layer material according to claim 42, wherein the sodium
aluminosilicate is encapsulated in a phospholipid.
44, The top layer material according to claim 42, wherein the sodium

aluminosilicate is contained in a ribosome.

45. The mformation-bearing medium according to claim 19 or 20, wherein the

carbon dioxide absorbent is sodium aluminosilicate.

46. The information-bearing medium according to claim 45, wherein the sodium

aluminosilicate is encapsulated in a phospholipid.

47, The information-bearing medium according to claim 45, wherein the sodium

aluminosilicate is contained in a ribosome.

48. The wristband clip according to claim 31, wherein the carbon dioxide absorbent

is sodium aluminosilicate.

49. The wristband clip according to claim 48, wherein the sodium aluminosilicate is

encapsulated in a phospholipid.

50. The wristband clip according to claim 48, wherein the sodium aluminosilicate is

contained in a ribosome.



