DESCRI PTI ON BRI GHTENI NG | NK COMPCSI TI ON FOR PRI NTI NG PAPER CONTAI NER 5
MATERI AL USI NG THE BRI GHTENI NG | NK COVPCOSI TI ON, AND HEAT | NSULATI NG FOAMED
PAPER CONTAI NER Technical Field [0001] 10 The present invention relates to
a brightening ink conposition for formng, by gravure printing, a printed
| ayer which inparts design applicability and aestheti.c properties to the
surface of a heat insulating foaned container, a paper container materi al
using the ink conposition, and ggdeatpdfon nsul ati ng foamed paper cont ai ner
More particularly, the present invention relates to a brightening ink
conposition for formng a printed |ayer which has excellent foam ng
adaptability, has |ess surface unevenness, and provides a snooth surface
With suBRIEHTENINGC ANKe(OEPOSITIGN KBOR rPRINT INt fHARAR QONMTAENERI m 20 of a
paper contai ner material having a thernoplastic synthetic resin filmthat

i s fBamedMATERLAe diS ING itk MR IGHTENSYGo GNKuQEMPOS L REORr olil tHEAT of a heat

i nsul ati ng foaned pa cont ai ner_and theregy forns a heat insulating

| ayer; a paper contaEN@?hﬁﬁiﬂgl%@AME%|3QPEHKQ A posi ti on; and a heat

i nsul ati ng foaned paper 25 container. The heat insulating foamed paper

cont ai ner having a printed layer that is formed fromthe brightening ink
conp05|# ﬁ &hg.ggﬁsent i nvention has a snooth surface and exhibits
excel | enttHEALE nsa ing properties, and therefore, the container can be
sui t abl ? as a container for holding 30 food containing a

hi gh- teﬁpera ure liquid or lowtenperature 1 liquid. For exanple, the heat

I nsypating fOQHEd pPBBEAL COMY&h HEIn PO LH NG taobtﬂl%hﬁreﬁiﬂ t jhpvention can
be suitably used as a contalner such as a cup or bow for foods
incl udi R@mpRERLiBWESSr forming, by gravure printing, a printed layer
which imparts design applicability and aesthetic properties to
the surface of a heat insulating foamed container, a paper
container material uging the ink composition, and a heat
15 insulating foamed paper contalner. More particularly, the
present invention relates to a brightening ink composition for
formingaprintedlayerwhichhasexcellent foamingadaptability,
has less surface unevenness, and provides a smooth surface with
suppressed occurrence of cracks in the ink film, on the film
20 of a paper container material having a thermoplastic synthetic
resin film that is foamed by a heat treatment carried out uporn
the production of a heat insulating foamed paper container and
therebyformsabeatinsulatinglayer;apaperccntainermatebial
using the ink composition; and a heat insulating foamed paper
25 gontainer. The heat insulating foamed paper container having
a printed layer that is formed from the brightening ink
composition of the present invention has a smooth surface and
exhibits excellent heat insulating properties, and therefore,

the container can be suitably used as a container for holding

30 food containing & high-temperature liquid or low-temperature



red bean soup, m so soup and noodl es. 5 Background Art [0002] In recent
years, the demands for ink and the printing industry are extending into a
broad range of applications, 10 concomtantly with the varietization of - -
packagi ng contai ners. For exanple, in the field of containers such as the

cups usqq qfiar, tROsexhRle Produet nanarating tedhedpaser evataeadkes, "

I ncl udi ng ranen products, udon and soba noodl es, which becone edible
several afcoydesgatbeth@npBppnapindeatdoauntnobe boid talgl vl mswat es &s pour ed
into the container, polystyrene cups have been nainly used fromthe

Vi ewpoi miondrfs icestswrida heatup nsud dowdgfom fopdstingsludiegosjuHowee&t, in the
case of foaned pol ystyréene cups, printing 20 on the cups mnmust be perforned
i ndi vi duzid peant epuphent.8e ntdgd @1d cipedisfecordingly, the printing method
is limted to methods of using a curved surface printing machine or a
stanp printing machine, and there has been a problemthat the printing
speed and.the pr,int quality are poor. Furthernore, owing to the reasons 25
such asﬁﬁﬁﬁﬁrpﬁgdp§F§styrene price is increasing concomitantly wth a
recent i@@rg@se in the price of petroleum and that under the

inpleneﬁt tion of the Containers and Packagi ng Recycling Law, the food

product manuf 3Gt ULELS+ 6,565 PORS| Al Adie 1dieqrel ithe heentihgnsition

from pol ystyrene cups t0 paper cups 30 is being pronoted in recent years.
2 E0004L n hxtRRe 20k LREHEPRESENtE 4 VErSdd Utdnte o Olappdeateensai ners,

there is known"a doubl e-wall ed cup having a heat insulating air

10 concomitantly with the varietization of packaging containers.
For example, in the field of containers such as the cups used
for those food products generally called as "cup noodles,™
including ramen products, udon and scba noodles, which become
edible several minutes after an appropriate amount of boiling

15 water is poured into the container, polystyrene cups have heen
mainly used from the viewpoint of cost and heat insulating
properties,
[0003]

However, in the case of foamed polystyrene cups, printing

20 on the cups must be performed individually after the forming
of cups. Accordingly, the printingmethod is limited Lo methods
of using a curved surface printing machine or a stamp printing
machine, and there has been a problem that the printing speed
andtheprintgualityarepoor. Furthermore, owingtothereasons

25 such as that the polystyrene price is increasing concomitantly
with a recent increase in the price of petroleun, and that under
the implementation of the Containers and Packaging Recycling
Law, the food product manufacturers are responsible for the
recycling fee, transition from polystyrene cups to paper cups

30 is being promoted in recent years.



| ayer which is forned by bondi ng paper and paper with furrows 5

t her ebet ween. However, the double-walled cup has problens in terns of high
wei ght and high price. Therefore, heat insulating foamed paper containers
are attracting nore attention these years. (0005] 10 A heat insulating
foaned papeyjcontai ner is generally produced using a paper container

mat eri al” having a thernoplastic synthetic resin filmthat is foanmed by a
heat treat mepk cg@ldf Btk ropie e pivdstthotunés bfieapentminterinand, f orns a
heat insulating I|ayer. Mre specifically, the paper container material has
a 15 st thetrer s ikmowni & loubde-weddphesura bhadhgne hieiatgipsi e tigdeyst hyl ene
filmhaving a nelting point of about 130C to 135C is |am nated on one
sur f ace lafyex whiehpapdormieshby Reuding Papstt abdePiPeaiil @ ES%IREFt i ng poi nt
pol yethyl ene filmhaving a nelting point of about 105C tq .110C,

( her 8i ndfesebetyrenr e HORIYF radhe %W%ETWHﬁ iUR SR RELY- B ttHe ot her

i(‘irgi Z?Em%méf‘c?%p?;é‘ﬁ&%%ﬁ?@ﬁéﬁtl g p?é%%rii IRTY ﬁ?%ﬁ%ﬁ%&gg GLZ?TS
The or odRlian FBPeCRREFRERE bk FRediehitf s Mreicil Sembiine, s

paper cqQptaisner material having a print layer formed in advance is punched
out into a predeterm ned shape, this is used as a body nenber of cup to
forma ,05and then 30 the cup is subjected to a heat treatnment at near
the melting 3 point of the lowM film thereby the ow M filmbeing
foagpd. Foanmange@e€cinsuibeing htoamed tpase c ardratiaiakyd g heneaxssd lgaper
evaporates at the tine of the heat treatnent and is pushed out
produced using a paper containermaterial havinga thermoplastic
synthetic resin film that is foamed by a heat treatment carried
out upon production of the container and forms a heat insulating
layer. More specifically, the paper container material has a
15 structure in which, for exzample, a high melting point
polyethylene film having a melting point of about 130°C to 135°C
igs laminated on one surface of a base paper (inner side of
container), and a low melting point polyethylene f£ilm having
a melting point of about 105°C to 110°C (hereinafter, referred
20 to as "low-Mp film") is laminated on the other surface of the
base paper (outer side of container}, and a printed layer
containing print patterns such as decorative patterns, the
company name and a barcode is formed on the surface of the low-Mp
film.
25 [0006]
In the production process for the heat insulating foamed
paper container, a paper container material having aprint layer
formed in advance is punched ocut into a predetermined shape,

this is used as a body member of cup to form a cup, and then

30 the cup is subjected to a heat treatment at near the melting



to the side of the low M filmhich has been softened, and thereby 5 the
| ow- Mp fil mexpands toward the outer side. The lowM film thus foaned
functions as a heat insulating layer and inparts heat insulating
properties to the paper container. Such a heat insulating foaned paper .

cont ai neg, ;i F sel.0 ) .£ih9r thel BHANES & i Patiesd plakedt i on
Lai d- q)g’r? 1T§P&A)%ﬁo.§%%éf§%§l 1??%%%& *Docunent 1), JPIEQX\EI\IO. H7- 232774

(Pat ent rBagdABNbclrs wish A il stidrl- $8024 nédalethdrasepapdy. (0007]
The formation of a printed | ayer on the surface of the lowM filmof the

mat er i alevhperhtat indileating éDartedhpapetrediSnauntaidngs pushadealtl y carri ed
out according to a surface printing nethod based on gravure printing. In
the fi elto e siné af&hepravwrttin§ibavedchbimagrhaaiy 2o breredngndithierie®Yappl i ed on
the surface of objects to be printed, such as yarious base rs and

pl as®ic thﬁa%qz‘&'dﬂméjlé@nﬁﬁwm%.toﬁé'ﬂe‘%? gutegiEider %&vh?‘é“%i?%ﬁﬁ?‘hg are 20

e oo SN 0aTES FHEEERGS fibdt Soat LDPALET e ey e RATRE | ous

o1 2008 A FEIEHERERIERSE 1A sk ROk un e evallaiggion betveer

and on resistance and heat

resi st a%%u&%ggh@ﬁ%wggg& Rt 9810k1 60843 Eor XM e,

Fur t her nore, vure printing usually contalns an”aromat iC

sol vent e 1 8- HRE Hn SP: V@ners O AS-A )t MAC HBwWs 3sgbal ance
bet ween J?ﬁ)gﬂs?%l%uglg:t}étﬁs %?ﬁbi ﬁder Irlesi ns 3%8 an(d the dryability. However,

recegt | yipateatt pdeneNtt DIVArFb-24 Nesi HF-23pr7at {Pgtémk Ddtmadte)not contain
an aromatic solvent 1is growing stronger, in order to inprove the
envi ronieit JoFA Ne. HilnlBAg7@orRatémt Document 3).
{0007]
The formation of a printed layer on the surface of the
low-Mp film of the material for heat insulating foamed paper
15 contalners isusuallycarriedout according toasurfaceprinting
method based on gravure printing. In the field of surface
printing based ongravure printing, inkis appliedon the surface
of objects to be printed, such as various base papers and plastic
packaging containers. Therefore, inks for gravureprintingare
20 requestedtohaveprintingsuitabilityforobjects tobeprinted,
aswell as adhesiveness to the base papers andplasti¢materials,
and various resistances such as the resistance to blocking to
prevent adnesion between printed matters after prianting, and
the abrasion resistance and heat resistance required upon the
25 formation of contailner.
[0008)]
Furthermore, an ink for gravure printing usually contains
an aromatic solvent such as teoluene as a main solvent, so as
to achieve a balance between the solubility of binder resins

30 and the dryability. However, recently, the tendency toward



[0009] 5 Moreover, when the product value as a heat insulating foaned
paper container is considered, the ink for gravure printing for formng a
printed |layer of the container is desirably such that the ink film does
not inpede but pronotes foamng of the lowM filmthat constitutes the

heat | nﬁgggg gqaﬂi%&lgamk;%ﬁaoha%@@kow&wndsnaaf&zfa@iidﬂ%meﬁ&ace havi ng

| ess sur unevenness, hat the ink filmhas | ess occurrence of

cracks iangr-&ihPierodged, Simoklepridt e rovel Boe enlrd@dfheds dthenink for
~gravure printing for formng printed | ayers 15 of heat insulating foaned
paper cegiatdegswokheitehave been traditionally known inks containing

pol yam de resins and cellul ose derivatives as binder conponents. However,
in the [€&9&]of an ink containing a polyamde resin as a main conmponent of
t he binder conponents, when the ink filmis exposed to heat 20 or |ight
overBa | ong tMpBeovas: | Wiehote BEAAURS gl Ueodsodeheat dneH1a5188I s and
fats contained in the pol yam de resin, underg oxi datj ve degradation into
acet al déRPFEEE, PEREFeBY EAIRTRG S C?)“l"%"‘t#ee“r'ﬁ c‘%’@n ing &Y Based odor.
Furthernore, .since .there is_a possibility. .that 1he coc t .l e

cont ai n&F l%&“ﬂ%@a{%me{lgcﬁgﬁégg?ﬁi?ﬁgrtogstf%e ﬁ%%é?%n?ﬁggégﬁérr %P gg f at - based
odor, thi i r £ M8 printing
i nk desgrﬁfzg‘eggggoscvkge ?gﬂ{ g#g%goce% ggt airgé)%%%tb?r% %gsﬁﬁﬁgégofnt al mgﬁlg’%a

bri ght enka0) SRLES 11l Bad Uthats thit Bl HALHERTARGG] ALing by er g O form
a printed layer, 5 the ink filmtends to markedly suppress the foam ng of

t heyh owelp thle_b:abyTF%eiaéea bera Bnd¥ | Sirefhdeayerviie TRE sl Bomfackr i ght eni ng
i nk has been directly provided on the lowNM film conspicuous
unevenness, and that the ink £ilm has less occurrence of cracks
and can provide a smooth printed surface,
[0010]
As the ink for gravure printing for forming printed layers
15 of heat insulating foamed paper containers, there have been
traditionally known inks containing polyamide resins and
cellulose derivatives as binder components. However, in the
case of an ink containing a polyamide resin as a main component
of the binder components, when the ink film is exposed to heat
20 or light over & long time, the low molecular weight components
such as oils and fats contained in the polyamide resin undergo
oxidative degradation into acetaldehydes, thereby causing a
problem of generating a fat-based odor. Furthermore, since
there is a possibility that the content in the container may
26 cause a change in the taste due to the generated fat-based odor,
this poses a serious problem.
[0011]
Furthermore, when the printing ink described above is
prepared as a brightening ink containing & brighteningmaterial

80 suchasanalumninummaterial, and isused to formaprinted Layer,



surface unevenness occurs between the printed areas and the 5 non-printed
areas, and thus it is difficult to obtain a snmooth printed surface.
Accordingly, in the case of formng a printed |ayer using a brightening
i nk, usually an undercoat |ayer of a white ink is provided on the | ow M

film Howavesy sanhohdred P8 malriés1 e i-ds¥ €6c TYRRA OGS IV enpQWRF-Mpoai nst t he
foamng of the 10 low M filmas conpared with white inks. Thus, even when

a white filpk | sherénbed, ahenln Pt €da b yeayferrmaadds sobitghtghiend nignk i s
overprinted thereon, it is difficult to make uniformof the thickness of

t he | owiMk hakrbedt e rkchbymerofiBBRPbn Wve Tow-3pr f At clongpdemioaisner havi ng
such a printed layer is such that the printed areas of white

i nk/ bri gtrdisiasy Uner ensesspP ALY Aghakeedb Vil REA nfast arsadancofpar edwi t h

the printed f white jnk, and cl i £ ] in level .

Thor B o Thest SFAREI AKBEE dd SRREFEBHE ANBPLabBSA RIPOSB. acqui re
th feeli f h, ,and b| h | npai red

Tor chantIMEEEy SoF ST badbbPaCBARbEes: LB T RIS T 00 § S Foani ng of

the | fi L .. 2 heat | j | fficient

i cknoddiet KRG, PP REGIEStng 0L weh BTN 2Rb I Y A Bt et

i nsul at i L MpPAL Bl NefcheGRFe L Qgh tiemghot  wat er
is pl acearc}gfll%é)t&ﬁ% lc ntoa\fgj%liieer%fJ 8%%33]% t he ot her0 hand, JP?}A No. Z006-218708

(Patent jP0GUABDE a%r@éﬁb%%ﬁés@iﬁ@w hgkinet ainhd FoaRRhiyceblthiel 0 gravure

printing, 30 has a sense glitter, and 1s excellent in high gl ossiness
and106 desi-gm BPhh keavinganed Jheh dhicbdsas .colfhued eivek wiont awdsitaz  pear |
pi gnent and silica as brightening materials, and is mainly used for
f or m ng iark dusdpriohed|ayen ohdgkossy Heyer atridve bapehtening ink is
overprinted thereon, it is difficult to make uniform of the
thickness of the low-Mp film after foaming.
[(0012]

15 The surface of a container having such a printed laver
is such that the printed areas of white ink/brightening ink
overprintingareobviouslydepressedas comparedwiththe prinfed
areas of white ink, and clear differences in level occur.
Therefore, the heat insulating foamed paper container does not

20 acquire a smooth feeling of touch, and have problems such as
impairedmerchantabilityorunreadablebarcodes. Fuxthermore,
since the foaming of the low-Mp film is suppressed, a heat
insulating layer having a sufficient thickness is not obtained,
andtherearealsoproblems intermsof heat insulatingproperties,

25 such as the container becomes hot when hot water is placed in
the container.

[0013]
¢n the other hand, JP-A No. 2006-218708 (Patent Document
4) disclosesacoloredinkwhichisapplicable togravureprinting,

30 has a sense of glitter, and is excellent in high glossiness and

6



that are applied to the interior design materials of construction 5
materials and the |ike. Patent Docunment 1. JP-A No. H9-95368 Patent
Docunent 2:,JP-A No. H7-'232774 Patent Docunent 3: JP-A No. H 1-189279
Pat ent Docunent 4: JP-A No. 2006-218708 10 Di sclosure of Invention (0014]

I'n Ordekaefsqghﬁafagwchbmwﬂa%euw\s%na@@a ebibbedpPihRt 8gntdBYErain a heat
I nsul ating foaned paper container, Patent 15 Docunent 3 suggests a

t echnol @@y rofp fquaritngnd el ltibe bt aget of i idiealewi Mpsf idnd iamatinder coat

| ayer using an ink that does not inhibit but can synchronize in the :

f oam ng uskdt fier [fowmipgfad mdeHovet drayeevef gilversyadprdmietivd gpperiss f or med
using a brightening 1ink on such an undercoat |ayer, surface unevenness
still o¢hatsreogphied e tbesinfoportdesi Fupatesizlrof conistgustioBuch,
design &pplicability and heat insulating properties are not satisfactory.
Thus? n8@teFppévenBAt 8h8r&i¥Rsired. Furthernore, Patent Docunent 4

di scl oses a cglored jnk contajni brightening material, but the
docunent doesgﬁgf’ngugg}%%e%%?ri Qﬁ&%pﬁ'ﬁ?@ a technol ogy of providing
a heat insul at,i f I . £ont at her,-haw a printed layer with | ess
surface unev%ﬁgggg,ﬁgg&gesﬁggft h‘?(@%ﬁ‘}é{]‘eéﬁi]zg%mver, as described in

the above, siBge.ap bgguﬁm%aipimﬁ N ghtienigig et erial  has a | arge

suppressi ve power agalnst the foamng of low M filns, 30 there is a high

possi bility tbatestrbasenemevenngssy Wl dopeesrg7osat the printed surface
even in a printed layer forned fromthe «colored ink. Accordingly, a

bri gint eni ng i nk havi ng excellent foam ng adaptability, which can be
suitably used for the
Disclosure of Invention
[0014]
In ordsr to improve the surface unevenness of the printed
layer in a heat insulating foamed paper container, Patent
15 Document 3 suggests a technology of forming, on the surface of
the low-Mp £ilm, an undercoat laver using an ink that does not
inhibit but can synchronize in the foaming of the low-Mp film.
However, eve.n when a printed layer is formed using a brightening
ink on such an underceoat layer, surface unevenness still occurs,
20 and various properties such as the feeling of touch, design
spplicability and heat insulating properties are not
satisfactory. Thus, new improvements are desired.
Furthermore, Patent Document 4 discloses acoloredinkcontaining
a brightening material; but the document does not suggest any
25 descriptions on a technology of providing a heat insulating
foamed paper container having a printed layer with less surface
unevenness, by using the colored ink. However, as described
in the above, since an ink containing a brightening material
has a large suppressivepower against the foamingof low-Mp filng,

30 there is a high possibility that surface unevenness would cccur



particul ar application of heat insulating foaned paper 5 containers, is
needed. [0015] Therefore, the present invention is purported to address
the itens |isted below, in order to solve the problens posed heretofore in
the field of printing inks intended for heat 10 insulating foaned paper

cont ai ngkSy & QLG AN sAREREE Oferl N BRI ESHMed NWERY PHrm&d tTrd @¥kde a
brightening 1 nk conposition intended for a brightening ink for formng a

pri nt edcbayeedofni. heaioirdinbati ng Froamdniaget nt haonintqicxer Lehicch i nk
conposition exhibits excellent foam ng adaptability for the foam ng of the
| ow- Mp frickmiag adeptebiloty, awibeht daredrerentitabdy tisedpfedutticon of a
contai ner, and has - |less occurrence of cracks in the ink film The term
"excel | partitvdarngradapeabeniey heat uswhlvdriaich fesaes PARETt he snooth ink
20 filmof the printed |ayer formed on the surface of a lowM film which
i s fPanE@nbpiackEat 161 B8ERRAt, does not significantly inpede the foaning
of the filglﬁnd I ndi cates follow ng performance to the foam ng, whereby
and t he [R84P insulating |ayer which is forned by uniform expansion of the

and the fieat | nsul ati : e 0
surface 0 a RIRFRORFoL COErE Sneh FVstdoR Ly M BOEHRChPadRRal " (o
provi de e BELAN! £14 0% Ik SOMAS bkl ¥B! 601 PaSiedrdkasindl gaggaand | i ght

fastness 1n addition to the properties descri bed ove, fornms 30 an ink

filmthaerdesgonet igepReatcei@Ubr OstointeMan MQN ievRosed fBrt achgat or |ight
over a long tinme, and is excellent in abrasion resistance, anti-Dbl ocking
prop@r t ¥ nand agdhesityenesdspipen ¢omtdnefs) mthat serves as a base material.
[0016] |
An object of the present invention is to provide a
brightening ink composition intended for a brightening ink for
forming a printed layer of a heat insulating foamed paper
15 container, which ink composition exhibits excellent foaming
adaptability for the foaming of the low-Mp film as & result of
a heat treatment upon the production of a container, and has
less occurrence of cracks in the ink film. The term "excellent
foaming adaptability” as used herein means that the smooth ink
20 film of the printed layer formed on the surface of a low-Mp film
whichis foamedbyaheat treatment, doesnot significantly inpede
the foaning of the film and indicates following performance to
the foaming, wherebyand theheat insulating layer which is formed
by uniform expansion of the film, is maintained in a state of
25 having surface unevenness at the surface to a minimum,
[0017]
Another object of the present invention is to provide a
brightening ink composition which has heat resistance and light
fastness in addition to the properties described above, forms

30 an ink film that does not generate foul odor even when exposed

8



[0018] 5 Another object of the present invention is to provide a
brightening i nk conposition which does not use an aromatic solvent and is
excellent in the various properties described above. [0019] 10 Anot her
object of the present invention is to provide a heat insulating foaned

paper cqptRigero it ght dvdiaki Th@ tiket 86d AKekelDEREd A BOFLEREN
brightening 1 nk conposition which is excellent in various properties, on a

| ow M friglsiisWahel, ismficaned kiby wrdieait sedtdbet inaded srumsa doheHp

insul ating layer. 15 [0020] Another object of the present invention is to
provi de fd lmheakti seulrati ag 4 caawe paperigiont ai ner having | ess surface
unevenness at the container surface and having a snooth printed |ayer
surface,[00A&) is, having a snpboth surface and excell ent 20 external
appearance, by using the container material nentioned above having a
prin®ed | ayer ApBERBE 3h1AR e R FRRgRTRFPRY INVIEREORDOS| 17 S X Pent in
various properties. . [P021] In,order tp solve the problens from.the past in
the pri mce t?ﬁlpayéLgo?‘o @%?lFﬁ%l"érEf% 4%% A5&r BoRESTRERS, t he

i nventors . of .the present - 10 I 12\ L.gation on
bri ght erfohy Sk 8P akS ae%ce%luﬁ%%ﬁﬁegpg\%%fgggg tfg[vé ot(t}n t%%lé‘i&h'? gn a
printed r is formedusing a brightening ink conposition containing
silicon dioXxi'de and a brightening material such as 30 an al um num
materialpoohiRg ink filmexhibits excellent 9 adaptability for the foam ng of
the lowM film and the occurrence of ink splits (cracks) in the ink film

i s $gppressedancthat disjedthef ruenpoesepavinvfemiidnt hat tdyprsiing: the
Pri ot erl]';ler;?: insulating foamed paper containermaterial havingaprinted
layer formed from the brightering ink composition which is
excellent invarious properties, ona low-Mp filnwhich is foamed
by a heat treatment and forms a heat insulating layer.
15 (0020Q]

Another object of the present invention is to provide a
heat insulating foamed paper container having less surface
unevenness at the container surface and having a smooth printed
lLayer surface, that is, having a smooth surface and excellent

20 external appearance, by using the container material mentioned
above having a printed laver formed from the brightening ink
composition excellent in various properties.

[0021]

In order to solve the problems from the past in the printed

25 layer of heat insulating foamed paper containers, the inventors
of the present invention have made a thorough investigation on
brightening inks. As a result, the inventors have found that
when aprintedlayer is formedusingabrightening ink composgition
containing silicon dioxide and a brightening material such as

80 an aluminum material, the ink film exhibits excellent



I nk conposition, the differences in |level between the areas 5 printed with
the brightening ink and the other printed areas in the surface of a heat
i nsul ati ng foanmed paper container obtained by a heat treatnment can be
effectively reduced, and thereby a heat insul ating foamedpaper contai ner

havi ng exeelhent itpr EAL BFe EAhLNg | OF HEHdBL W-vpFatiRnessd 4@si gn
applicability 10 and aesthetic properties and al so havi ng excel |l ent heat

I nsul at ibegupteneetd Rinkewliis (efddkedinTite prnkdeitn i ssappresseds based on
such findings as descri bed above, and relates to the follow ng itens.
[0022] ThEtAL$| ridte Bspectend hite Presdhhativensiong ke dréghtendng
brightening ink conposition for formng a printed |ayer to a heat

i nsul at il conpedipaper thatdihbereneeyid Maveh bedsiegnpibe 25888r; a first

t her popl astic synthetic resin filmthat cqvers @%e surface of the base

pape?: &FdDkedebdhl the TGN OISy APRERE P H BEIhSh A SESvers t he
irot ¢ Hr hB BUETEoeoo R RePoet rATHAVING SRS PRbmrog By A REar
formed ot RS aYr SEEE (s Sepr e e SO ALY R e T I 25
i nder TS e B B By B S et or ably

cont ai N$,x3 n&@her ik 1 BEE ArdicBEnk O f RERRYHNkYs, (A823n apdlH®1 ik
brightening material is preferably one or two 10 or nore materials
sel g0t ednld @@sthetliunphuperbiesi ahd alpedidvimy grentl lamt Zegltass material .

Furthernore, the solids content of the brightening material is preferably
2 to 30%nsplatightproperties, can be realized. The present invention

is based on such findings as described above, and relates to

the following items.

[0022]

15 A first aspect of the present invention relates to a
brightening ink composition for forming a printed layver to a
heat insulating foamed paper contalner material which hasg a base
paper; a first thermoplastic gynthetic resin film that covers
one surface of the base paper; and a second thermoplastic

20 synthetic resin £ilm that covers the other surface of the base
material, hasa l;)wer melting point fhan the' first thermoplastic
synthetic resin £ilm, and is foamed by a heat treatment to form
a heat insulating layer, wherein the printed layeris formed on
the surface of the second thermoplastic synthetic resin film,

25 andthe ink composition contains e brighteningmaterial, silicon
dioxide, a binder resin and a solvent. The brightening ink
composition preferably contains a celorant according to
necessity.

(00231

30 Here, the brightening material is preferably one or two

' 10



relative to the total weight of the brightening ink conposition. 5 The
alumnum material is preferably a non-leafing type alum num paste which
has a particle size of 5 to 40 mand has been surface treated with fatty
acids. (00241 The silicon dioxide has a particle size of 2 to 20 m 10 and
the CP”B@%OP%] A6 Sid1iC QR dbexiiderbs A ahanahliv faPetia5%a P¥avei ght
relative to the total weight of the brightening ink conposition. [0025]
The bi ndegmeasidhd $ §IedLmallyialconpongndrard ache g ladslbopokyyr et hane
resin and a vinyl -based polynmer. Furthernore, the mxing ratio of the

pol yur eblfateeriesighvémylg ated ipdl Leepreferebby cdripodrit biyswpigherably 95:5
to 5:95 in terns of the solids content weight. (0026] 20 A second aspect
of the peéstnveitrnbhetofaleiesiiads: 06 thehuatghisnifihinhgorsastdipaper
container material including a base paper; a first thernnglastic synt hetic

resid f Phémaliinunerser bk ISRTHEYr ALY AQBUIET4PE LYRE 84EBARUN

thernopl astic synthetic resip fi.lmthat coyvers the other surface of the

base paBéFFeHﬁ?G}SRQSIWtM‘? ?ﬁée;ﬁ#’lﬁttq ﬁér’r‘“{ ﬁléd?ﬁaf;s}?e?rhg}lﬁgﬁfzgst iC

synthetic __resin.fil nd_is.foamed by a heat treatnent to forma heat
th§AES eW}Léngggg &

i nsul at *A§* PrivtdH | ayer provided on at least a part of the
surface[ t4he second thernopl astic synthetic resin film wherein the
printed Iayet] contains at |east one print 30 pattern formed fromthe

bri ghtening i fkeCOIPOSh | @1b:0fad had ior phrtldiasgess of 2 he present
I nvention. [0037? A t?n rd aspect of tﬁe present invention relates to a
healy) and the content of the silicon dioxide is preferably 0.2 to 5%
by weight relative to the total weight of the brightening ink
composition.
[0025]
The binder resin is preferably a component containing a

15 polyurethane resinandavinyl-basedpolymer. Furthermore, the
mixing ratio of the polyurethane resin:vinyl-based polymer in
the component is preferably 25:5 to 5:85 in terms of the solids
content weight,

{0026]

20 A second aspect of the present invention relates {0 a heat
insulating foamed paper container material including a base
paper; a first thermoplastic synthetic resin film that covers
one surface of the base paper; a second thermoplastic synthetic
resin film that covers the other surface of the base paper, has

25 a lower melting point than the first thermoplastic synthetic
regin film, and is foamedlby a heat treatment to form z heat
insulating layer; and a printed laver provided on at least a
part of the surface of the second thermoplastic s-ynthetic resin
film, wherein the printed layer contains at least one print

30 pattern-formed fromthe brightening ink composition of the £irst

11



I nsul ati ng foanmed paper contai ner obtainedby joining a container 5 body
menber formed fromthe heat insulating foaned paper contai ner materi al
which is the second aspect of the present invention, with a bottom plate
menber such that the first thernoplastic synthetic resin filmof the paper

cont ai nef. JiRt efd qh, f B&%eﬁ?ei%ﬂfi‘%ﬁﬁé{‘@“ surface and the second 10

t hernoplastic synthetic resin orns the outer wall surface, thereby
form ng @aeont ai ner, and foanming the second thernoplastic synthetic resin
filmby heat treating the container. [0028] The present application clains
priority based onidapapese od ThRapeaserpinveation Nl ai208e0O223% il ed by
the sanme Applicant on March 31, 2008, the subject matter of which has been
i ncor poriatsex atring fdemasireget cappd invat dbbe byed ey deénérg & Jad2gneaccor di ng
to the present invention, there can be provided 20 a brightening ink
conpBsi tosty wiendlexr fpraedsfrae prebheat brsulafeiphsiosdned PEPSE nted | ayer

of heat insulating foanmed paper . containers, realizes heat i nsul ating

foaned FEPERIAGHT HAREFLahayi e o % ot IFSSOPFatBPSRE X JEle Sessiter nal
d is, | ' ' i st i red of i nk d
"hT25 ¢ HENEETOR g TR Pt OCEQR RS hor B R s AL (TE Camsdsi t1on ia
d, t , ' h . ] t] : [ whi ch
has | esdHeFPRla T, BthEREcaa PN EUIR P RIS WL Wieq iyl £ e W1 €

SOt 41 lidl SUERACEncCYARL BRI | NyPERSE Stha | @ETsdcorRPSt i tuted Lo

have a brightening ink overprinted on 30 a white ink, and which is
excepl entydriedasisdn canplteallid A ¥in £ifnFRyRaiiColt OPRELL e eat

resi st ance. rief Description of the Draw ngs (0030)
thereby forming a container, and foaming the second thermoplastic
gynthetic resin film by heat treating the container.
[0028])
The present application ¢laims pricrity based on Japahese
15 Patent Application No. 2008-092239 filed by the same Applicant
on March 31, 2008, the subject matter of which has been
incorporated into the present application by reference.
[0029]
According to the present invention, there can be provided
20 a brightening ink composition which improves the problems of
the past in the printed layer of heat insulating foamed paper
containers, realizes a heat insulating foamed paper container
having a smooth surface and excellent external appearance, and
is excellent in various resistances required of an ink and in
25 theprintingquality. Furthermore, whensuchan inkcomposition
is used, there can be provided a heat insulating foamed paper
container which has less surface unevenness and a smooth printed
surface, that is, a smooth and flat surface, evenwhen the printed
layer is‘ congtituted to have a brightening ink overprinted on

30 a white ink, and which is excellent in design applicability,

12



5 FIG 1 is a schematic cross-sectional view show ng an enbodi nent of the

paper

container material according to the present invention; FIG 2 is a

schemati c cross-sectional view showing the conditi.on of the paper
container material shown in FIG 1 after 10 a heat treatnent; FIG 3.is a

schemat ige s&hR$ IS

bhepale¥i £M4 SHONE NBe @ tAdodi ment of the paper

&
contai ner materi a? according to the present invention; FIG 4 is a
schematic cross-sectional view showing an 15 enbodi nent of the paper
container material according to the present invention; FIG 5 1is a
per specBniefviDescshpiioy afi ehbobiaebmg®f the heat insulating foaned paper
contai ner according to the present invention; and 20 FIG 6 is a schematic
cross- sdé®¥3@®dal vi ew showing a magnified view of the section VI of the

heat

i nsul ati n& foaned paper container sho in FIG 5. Explanations of
Ref ePence Numé

§-sl 28 $0B3RPME L BATE PRHISE PPNEIRISE EYHE pASERC

SYNTHETI C, RESIN_EI LM (H G- MP. RESIN. FILM_ 30 .S LASTLC
SYNTHET! PROE P %Mﬂ,&ersﬁf’ﬁ W%Mﬁeﬁ’?ﬁacg@ﬁﬁgﬁgﬁ ENG LAYER

( SECOND
42 PRI

10

15

20

25

30

HER . _SYNTHETI C RESI N FI LM AFTER FOAM NG) 40 PRI NTED LAYER
Eﬁ%@ghgﬁ f RST PRI NT SECTI ON

FIG. 2 1s a schematic cross-sectional view showing the
condition of the paper container material shown in FIG. 1 after
a heat treatment;

FIG, 3 is a schematic cross-sectional view showing an
embodiment of the paper container material according to the
present invention; .

FIG. 4 is a schematic cross-sectional view showing an
embodiment of the paper contailner material according to the
present invention;

FIG. 5 is a perspective view showing an emboediment of the
heat insulating foamed paper container according to the present
invention; and

FIG. 6 is a {schematic cross-sectional view showing a

magnified view of the section VI of the heat insulating foamed

paper container shown in FIG. 5.

Explanations of Reference Numerals
[0031]

10 BASE PAPER

20 FIRST THERMOPLASTIC SYNTHETIC RESIN FILM (HIGH-MP
RESIN FILM)

30 SECOND THERMOPLASTIC SYNTHETIC RESIN FILM (LOW-MP

RESIN FILM)

13



42B SECOND PRI NT SECTI ON 44 UNDERCOAT LAYER 50 CONTAI NER BODY 50A | NNER
WALL SURFACE OF CONTAINER 10 SOB QUTER WALL SURFACE OF, CONTAI NER 60
BOTTOM PLATE OF CONTAI NER Best Mbde for Carrying out the Invention (00321
15 Hereinafter, the present invention will be explained in detail.

(Brighteni ng bk compesihiAMATHIR: RIHGH aRieeNbnkneaABEsALes according to
the present 1nvention iis a brightening ink conposition for formng, by 20

gravur e giiyirikirig, RBSPKI Nted Alyex mopMins)surface of the second
t hermopl astic synthetic resin filmcarried by a heat insulating foaned

paper contai negp nmatPRINIED WAYHR has a base paper; a first thernoplastic
synthetic resin filmthat covers one surface of the base paper; and a
second t hernopRast i BREYItFAEETERN esin fil m 25 that covers the other surface
of the base paper, has a lower nelting point than the first thernoplastic
synthetic restadfi| FHRSARRINT (FrielPhy a heat treatnent to forma heat
insul ating.layer, and the_ink conpaosition is characterized in that the
conposition g4ht ai %%c%m?)rlquérﬁ erial, silicondioxide, abinderresin,

30 a sol vent, ,and i ry, colorant. In the following 14

descri pti ons, 4?he f%éﬁf@f%%tl c synthetic resin filmwll be sinply
referred to as,"hi ghx i i+ M and the second thernoplastic synthetic
resin film as%'ol oW M%ééﬁéﬁ(%ﬁn% " [00331 5 The brightening material used

in the brightegang {iER CRAROSITRIALPOF NowyAEs@R i nvention is desirably a
mat eri al
10 50B OQUTER WALL SURFACE OF CONTAINER

60 BOTTOM PLATE OF CONTAINER

Best Mode for Carrying out the Invention
[0032]
15 Hereinafter, the present invention will be explained in
detail, |
{(Brightening ink composition)
The brightening ink composition according to the present
invention is a brightening ink composition for forming, by
20 gravure printing, a printed layer on the surface of the second
thermoplastic synthetic resin filmcarried by a heat insulating
foamed paper container material, which has a base paper; a first
thermoplastic synthetic resgin film that covers one surface of
the base papet; and a second thermoplastic synthetic resin filn
25 that covers the other surface of the base paper, has a lower
malting point than the first thermoplastic synthet'ic resin £ilm,
and is foamed by a heat treatment to form a heat insulating layer,
and the ink composition is characterized in that the composition
containsabrighteningmaterial, silicondioxide, abinder resin,

80 a solvent, and if necessary, a colecrant. In the following

14



which inparts, for exanple, a sense of brightness of netallic tone to the
ink film and is capable of increasing the design applicability and

aest hetic properties of the product as a whole 10 through the sense of
vision. In general, the sense of brightness of the ink filmis one of the

chromat g Se05816RES thENAILRd  he ihs PLLHE 1heySEnseL O ekl ai Dilm byLlLhe col or
tone intrinsic to the brightening nmaterial, as well as a structural factor

i nvol vi pg simel@rrangarenttcand dhightdpiomsiod fiHm'benghtbaei agcomterial 15
within the ink filmor near the ink filmsurface, together with a surface
fact or ohépinoplasyid roynthetisnomdiness lat ashd lonkMpi FAEiBufidle! and the
i ke. [0034] According to the present invention, in order to inpart 20 a
preferahPe38dense of brightness to the ink filmby using the brightening

terial, it i t tinize th t f bri ght eni
Tt al | 1 ortha A SR AR AR Ay AP thet RRATPPEREREIBAE 76 0r the
tration. used. th -wh | i cat] ipsul ati
oansa FABEPSLEIEY; tbr e B rrgeph, s AEp £ aon ok  deiriothot 3, RERRr BT, EZ "
foaned baf . t ng the o
F oam ngwhofn PhefL e, AREbKAAMEE £ b BRlabt e LRI b S e
of the Bphght ening Rt ¢hhgl, éﬁ@tié:f%ﬁlpg.%l'éséﬁ iflerdds thie tieesRREghnvent i on

i nclude an alum num material, a pear 15 pignment, and a glass nmaterial. In

the preggpl iEA¥ENLEPRNd deSEneti¢ phbpar Dlesatelliabsogact be ashdlei ngly or
I n conbi hati on of wo or nore kinds. [0036] 5 Specific exanples of the

al upg nuRLFBLEhitAe & dted e vds Loal. unimyenpoalietheaeraant buighaseesand
al um num f | akes. The
of the ink film is one of the chromatic sensations imparted,
through the sense of vision, by the color tone intrinsic to the
brightening material, as well as a structural factor involving
the arrangement and orientation of the brightening material
15 within the ink film or near the ink film surface, together with
a surface factor originating from the smeoothness at the ink film
surface, and the like.
[0034]
According to the present invention, in order to impart
20 a preferable sense of brightness to the ink film by using the
brightening material, it is necessary to optimize the nature
of the brightening material, for example, the surface treatment
method, particle size or the concentration used. Furthermore,
when an application to heat insulating foamed paper containers
95 is considered, an ink £ilm containing the brightening material
nmust not be a factor that significantly inhibits the foaming
§f film upon the foaming of the low-Mp resin f£ilm.
[0035]

Examples of the brightening material that can be used in

30 the present invention include an aluminum material, a pearl
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al um num powder is a netallic pignment that does not contain a solvent
conponent, and also includes a type of material obtained by coating

al um num particles with a resin such as an acrylic 10 resin. Furthernore,
the alum num paste is a material obtained by surface treating scale-Ilike
fine pa%tigﬁlaﬁ%,Oénéhlalﬂa@s%a@élﬁiaﬂykIxrﬁgtﬁ@@rfels@@tpﬁweﬁdieﬁn,l Bhes@ paste
using a rgani c solvent or the like. An exanple of the alum num fl akes
nmy be @rh aeenmﬁirm&wﬁﬂw&ra@i Pedbyepd @rmirlivzbagan ahdtiinatrbotepasi tion
film 15 [0037] An exanple of the pearl pignmentmybe a white pear

“obt ai nedwobyprpmepar kbgda. fi ne powder of mica and subj ecting the fine
powder to a surface treatnent. Furthernore, exanples of the glass

mat er i al[Ci0@éllude scal e-1ike glass f|lakes, and a nmaterial of 20 gl ossy

pi gnent type obtained by further coating the scale-Iike, gia s flakes with
a nedal or a Apeaifigiekamplbasait Hhe HIUHESH AGtRatarli &P E@ﬁ fA the

brightening,ink conposition of the present ,invention i.s.not patticularly
[ m t ed A 1UBSRERY PPEABE ot AP PR RUAT et LRI G re o8
di spersihili.ty and stahility i I i ' A re
consi defed™ ™ %?ﬁ&r?rnulrﬁ Saé?{égll%Pﬁt}%&%ﬁeﬁegbggd{ig%w%%%ga%ﬁu?ﬁ num past e
i's general r y LRG ah i 3, L alopicRtigea fl ake
form (sc‘?‘%l:l'g)é grﬁ&g@gﬁén@%?ﬂ%% a .ug[:‘%% %t??bor aﬁg%_ﬁfééﬁ&?:t\%ér ie_zer, whi | e
surface gy 8@5@5 tdum BB FREST iy 8th W e sfial EMcRCAgisn Bependcng on the
type of “the at?y aci ds used upon the production, the alum num materi al
i's h@roglyiel asphitigshnidied the dMpeinsuphsts s besdtagidypbtaddeds a
non-| eafi ng type. [0040]

by surface treating scale-like fine particles of aluminum, and

making the fine particles into a paste using an organic solvent

or the like. An example of the aluminum flakes may be a type

ofmaterial obtainedbypignentizinganaluminumdepositionfilm.
15 [0037]

Anexampleof thepearl pigmentmaybeawhitepearl obtained
by preparing a fine powder of mica and subjecting the fine powder
to a surface treatment., Furthermore, examples of the glass
material include scale-like glass flakes, and a material of

20 glossy pigment tvpe obtained by further coating the scale-like
glass flakes with a metal or a metal oxide,
(6038] |
The brightening material used in the brightening ink
conmpositionof the present_invent ionisnotparticularlylimited,
25 butispreferablyvanaluminummaterial. Whenthedispersibility
and stabilityin the brightening ink composition are considered,
an aluminum paste is most preferred,
[0039]
The aluminum paste is generally pfepared by ¢rushing an

30 aluminum material intc a flake form (scale form) by means of
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These two types differ in the arrangenent of alum num particles in the ink
coating layer at the tine of printing, due to the difference in the

surface treating agent. 10 [0041] Mre specifically, the leafing type uses
stearic acid as a surface treating agent. Since this stearic acid wrks as

an ol egphahilcnill Mr bhetalenbilvepsdt Cleg 1Ra¥er8ape opesdtyinf thlel oating up
fromthe internediate | ayer of the ink coating |layer 15 to the surface,

owi ng t alhindrsur hateriehsiiorh f20@42pcOdst hDagmnidiargy pnt hike Noypd eff i ng t ype
uses oleic acid as a surface treating agent. This oleic acid is |ess

ef f ect i wdre Fattpweridsgused uponf tlee Preayicoaons Wunpareinwimetstdadi ¢ aci d.
20 Accordingly, after printing, alum numparticles are arranged in

par al | eliSThREEGLY Fkarsifiied enbe tieetVARS Bl A§ 3 APEFLPGHENDS Refef ore, the
I nk goati ng filmshows a glittering external appearance of netallic tone.
(0043]  2HNS 15 §¥PEning ink is prepared using a leafing type

al um nune t]e, the ink filmexhibits excellent foamng adaptability.
However , e’ink filmtends to be sonehow poorer in the abrasion

resistance angpadhes|uepesss 45rEQPAL 6, M g}aﬁg&e%%fofalﬁﬁﬂiggma

non-1 eafing type al um nui paste. For that 30 redson, 1t is preferable to

use a neRrdtazflieRgih Wik ahUBJIHHIRASEPer bi 2Bedt Lifd GFl SPLANEI AR @edl 1N an
enbodi ment - of the present invention. (0044] The non-1eafing type al um num

paste used the i fereseat inSthavent fade | SrewEief aldanta product obt ai ned by
treating the surface of alum numparticles with oleic acid, and having a

10 [0D41]

More specifically, the leafing type uses stearic acid as
a surface treating agent. Since this stearic acid works as an
oleophobic¢ film, the aluminum particles have a property of
floating up from the intemediate layer of the ink coating layer

15 +to the surface, owilng to the surface tension.

[004z2]

On the contrary, the non-leafing type uses oleic acid as
a surface treating agent. This ¢leic acid is less effective
in lowering the surface tension as compared with stearic acid.

20 Accordingly, after printing, aluminum particles are arranged
in parallel mainly in the middle of the ink coating layer, and
therefore, the ink coating film shows a glittering external
appearance cof metzllic tone.

[0043]

26 When a brightening ink is prepared using a leafing type
aluminum paste, the ink f£ilm exhibits excellent foaming
adaptability. However, the ink £ilm tends to be somehow poorer
in the asbrasion resistance and adhesiveness, as compared with
the case of using a non-leafing t_ype aluminum paste. For that

30 reason, it ispreferable touseanon-leafing type aluminumpaste
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particle size after treatnent in the range of 5 to 40 m The particle size
Is nore preferably in the range of 8 to 25 pm If the particle size is 5
nor | ess, the viscosityo the obtained 10 brightening ink increases, and the
ink condition tends to beconme poor. On the other hand, if the particle

si ze iSaéoapg‘:ﬁ&hkéﬁgl]%1maﬁé'§1&pmcr?8é@wn{ﬂot@in%fntt bg iknk peakbng filmtends

to be | owere [ 004 The al um num particles in the alum num paste

gener al kyvedbiBave a scal e-1i ke shape, and the shape is represented by the
particle size and the thickness. The particle size is an average particle
Si ze on{pbe4si de of a larger surface of the particle, and the average
particle size is measured by a particle size distribution analyzer based
on |light scatfkeimy-loabingitypet a Ponbhae pegticonsaft n dhePEetrdh

m croscope. According to the present invention, the D50 value, of the
partPcl dnyepsiesi 8 B¥ef§Ba%¥NnﬁEHFQHQQ&ﬂQ?ﬁaHﬁﬁﬁbéﬁttﬁﬁaFHQEaEP?cles)
nmeasured according .to.,a |ight sgftterj t.hod desi gnated as the
averagesuﬁiﬁF?ch &1yRinyg PYHYET 9% SYl iYL o RS SP%tﬂgvépgnFnun1paste

in the brighteni ' Lt | ian | f er abl
2"t o 3090y o4l GHEe ARG VECEBUERE ToiE ABTER L the bt SAeng ik
It . ' ' : I et 30 of 5t
20% by FBEGRELS PPRC APk e e Borhy o b oie o fe ™ the
conceal iﬂg;%%ﬁﬁgt gggemgﬁgég.dsg% ngdzgré 885 enefrilhesiitho £ theokbeadnka be

| ower ed, an bility also tends to be decreased. On the
ot hep hardgnicbntRg 50 i Her698¢ €N hndithe30fk Ryn@titdbh tyndwte betbaevi scosity

of the brightening ink 5 increases, and the ink fluidity tends to be
decr eas@dox],00d7the other hand, if theparticle size is 40 pmor larger,
the concealability of the ink coating film tends to be lowered.
[0045]
The aluminum particles in the aluminum paste generally
15 have a scale-like shape, and the shape is represented by the
particle size and the thickness, Theparticlesizeisanaverage
particle size on the side of a larger surface of the particle,
and the average particle size is measured by a particle size
distribution analvzer based on light scattering, or by direct
20 observation with an electron microscope. According to the
present invention, the D50 value of the particle size (size of
50 cumulativewelght percent of theparticles) measuredaccording
to a light scattering method was designated as the average
particle size.
25 [0048]
The solids content of the aluminumpaste inthebrightening
ink composition of the present invention is preferably 2 to 30%
by welght relative to the totel weight of the brightening ink
composition. ‘The solids content ismore preferably in the range

30 of 5 to 20% by weight. If the solids content is 2% by weight
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In the brightening ink conposition of the present invention, other
brightening materials nay also be used in place of the alum num paste.
However, when a pearl pigment is used, the 10 foam ng adaptability tends to
be slightly deteriorated as conpared with the case of using a non-leafing

type al ygi AUELPaghE. coldid NBIPRexBRA SbNAE UM ifRS¥s glifaghel | akes are
used, excellent foam ng adaptability maybe obtai ned, but since these

flakes ane Yely tRREAGINE lowsirad,t iedibe tbemangl ddaitizriliittyended 15 in the
present invention is inappropriate in ternms of cost. [0048] The silicon

di oxi de tehds tabebdearsshddn t be fireesther hamdent £ drensyl bids chokepkanpl e, a
conpound known as "synthetic silica" produced by an already known nethod.
Repr-esendsaB% R oeigbgues im%th@d@iwﬂskwpﬁet%@ Eighteniig ¢8& a wet

met hod of producing an ultrafingggfmder of hydrated silicic acid by
al | o%i ngr&readrem ahfi ERe el BasEE i Y gttt i%Y) B§ 9ecxeeshdas a raw

mat eri al , tg react with an acid; and a dry nethod of subjecting silicon
t et r achIl@P# é to conmbustion hydrolysis in 25 the gas phase. [0049] The

silicon diOX&d%?é%%%#ﬁ%éﬂyﬁ%ﬂﬁﬁﬁﬁﬁﬁéﬁggﬁgﬂ5@F%§P98§EP93?PE%%&%5Ly ;inited

according to F esi s exanp anyof asi i conwax,

L1 eat ed sldCA-REANUALADYEN L AOS, H0.TRdLY HB0LAEY OLIANGRI IoT0RGOTPOLN

with a trea gen untre I con dioxide (untreated silica)

i s acceglallifum PRELRA tHGME Y, 2 yhin ENRedirll 9@?mdh@xiéeu§§§ﬂ thethe
present invention is preferably in the range of 2 to 20 W Wen a silicon

di oxgde thawing adepthbtletsi zend@é Po Orsligstly detediioriatre 3sis a
tendency that the viscosity of the obtained ink conposition increases, and
t he condichparsdfwitthethekass offacd mgaonon-thes fing type aluminumpaste.
Furthermore, when aluminum flakes or glass flakes are used,
excellent foaming adaptability may be obtained, but since these
flakes are very expensive, using them in the application intended
15 in the present invention is inappropriate in terxms of cost.
[0048]

The silicon dioxide that can be used in the present
invention may be, for example, a ¢ompound Known as "synthetic
silica™ produced by an already known method. Representative

20 production methods for synthetic silica include a wet method
of producing an ultrafine powder of hydrated silicic acid by
allowing a sodium silicate based on high purity silica sand as
a raw material, to react with an acid; and a dry method of
subjecting silicon tetrachloride to combustion hydrolysis in

25 the gas phase,

{0049]

The silicon dioxide used in the present invention is not

particularly limited according te the synthesis method. For

example, anyofasiliconwax, a treatedsilicaproducedbysurface

30 modifying an organosilicon compound with a treating agent, and
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ot her hand, when a silicon dioxide having a particle size of 20 mor
greater is used, the foam ng adaptability of the ink filmagainst the
foaming of a low nelting point resin filmat 10 the tine of heat treatnent
during the production of a container tends to be deteriorated. According

to the %%%%'a%eangﬁgibeﬂ di m@e preferablen A isidscer Qb@épngmaw ng a

particle size e range of 3 to 10 umis used. [0050] "15 The particle

size of rgiel baRidLoxs dee ist agReralllivonrasokede ved iC0Wheebreeenter met hod
utilizing a change in electrical resistance, a laser nmethod utilizing

i ght scatvketing isrdheradliken theamrdjengf Ecd 2@upr eSddn & swéatoon, the
particle size means an average particle size that is obtai ned by the
measur edgntizid20havihg za pariilcdsesiret bR HWO51)eThelx ovmesht tBEXSi | i con
dioxide in the brightening ink conposition of the present invention is
pr ef &r aBisya depdeney ihpt the vigsgeisy @ Ehﬁ@@%WWBIﬁ’P“‘P@ﬁﬁtﬁg to the

t ot al f 25 th Kk t th t t f I di d
0298 | BJCRERGRE, Rt chte CERENE P8 4\ EPCHDy enBeas BORT1 clCBnEgY foct  of
t he f dapt.ahi | it f th t L d. If th
cont EXL“ S R s e %ﬂ%ﬁ& BongPtpd s s TR locosi 1y of
th k t f h
S o 20" ihe88 ke AL 18°u8Ha0 AL e O] aagp{;rﬁbmé ROPrenYRiher nore,

t he abra5| SI stance ase e COI’] ent 1S nore

f f f th
Condi 1 o 0y SPRRREE P SpRL 08 8 10 et o foBaL 1A I PR Y e

Casep Ol 1heCOLAE OF hoxt GatimRinf0d@r 1 el pﬁb@@cmme bifad cRmtaiskromatic
pi gment, the adaptability

tends to be detericrated. According to the present mventlon,

more preferably, a sllicon dioxide having a particle size in

the range of 3 to 10 p.m is used.

[0050]

15 The particle size of silicon dioxide is generally measured
by a Coulter counter method utilizing a change in electrical
resistance, a laser method utilizing light scattering, or the
like. ZAccording to the present invention, the particle gize
means anaverageparticlesize that is obtainedby themeasurement

20 utilizing a laser method.

[0051]

The content of silicon dioxide in the brightening ink
composition cf the present invention is preferably adjusted in
the range of 0.2 to 5% by weight relative to the total mass of

25 the ink composition. If the content of silicon dioxide is 0.2%
by weight or less, there i.s a tendency that a sufficient effect
of improving the foaming adaptability of the ink film is not
obtained. If the content is 5% by weight or more, there is a
tendency that the viscosity of the ink increases, and the

30 condition of ink is made poor. Furthermore, the abrasion

20



to the foamng of the lowM resin filmis insufficient, and the printed
areas at the container surface after foam ng are depressed nore than ot her
printed areas, so that there occurs 10 adifferenceinlevel. Particularly,

I nt hecaseofabrightening 1ink containing a brightening material, the

di f f er eneRs sithnkavebnadicd bRrcReRBEST BM faeR cake: b aidits Rt RB1xXt er nal
appearance of the container are markedly danaged thereby. However,

accor di pgijuetielde 1ar eisentarigw &ft 008, toverba Yy welitteni hg wbdwerdfalkthab f or

i nparting the sense of brightness and silicon dioxide are sinultaneously -
used, thwodddniiongofidapkabndi tige ofoathing rddptahiliigvi.nproved, so that it is
made possible to effectively suppress the formation of surface unevenness
in the gdr%0%2dd surfaces of the printed areas containing the brightening
mat egial. 20 [005 Furthernore, according to the present ,invention, when
the Sbri ghtenbﬁb}aﬂﬁ’eriﬁl thadcads Qo EOATEE Ik GOBFLHIEBhEr, the

f_ink ljts. Kk in the ink fil f th [ I
Upon t nEEREREER g R he 1 ehi R et RS T eme b pr B28 AFPBE g Whue ¢ he
¢ : q 2 e . r ' ¢ d
oan 19 (A3RERBLLR Ko S B SOl 8ol £ 18 TP o dR e, {Qufrovie o
an 1Nk 5RTBeShkLANarthe dnkild libkich: dRY! oasedcandi sy IamAtRd sdemal L 30
feeling, so"that the sense of brightness Is decreased. However, 21

accor di g r@ska Rotahid REheRkpeintbe HeRRENEol INEP KN e Walduke the
typically predicted effects of silicon dioxide, the ink film nmaintains the

sen3® ofa dirifpremrssimbadvenn pactidelexde) lierthe cesé 9o adpddhtanihnist y and
aest-hetic properties. It is .not 5 intended to be bound by theory, but it is
i nt er pr einddeemiza ining aher ightsedng maeetioh, theaidfinsngesoin diefiedon di oxi de
| rrprovesét the printed surface are large, and the external appearance
of the container are markedly damaged thereby. However,
according to the present invention, when a brightening material
15 for imparting the sense of brightness and silicon dioxide are
simultaneously used, the foaming adaptability of the ink film
is improved, so that it ismade possible to effectively suppress
the formation of surface unevenness in the printed surfaces of
the printed areas containing the brightening material.
20 [0053]

Furthermore, according to the present invention, when the
brighteningmaterial and silicon dioxide are used together, the
occurrence of ink splits (cracks) in the ink £ilm of the printed
layer upon the foaming of the low-Mp resin film is suppressed,

25 and thus the foaming adaptability is improved, while it is made
possible to provide a smooth printed surface.
[0054]
Usually, when silicon dioxide is added into an ink

composition, the ink £film is deglossed and is imparted a matt

80 feeling, so that the senseof brightness is decreased. However,
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the adaptability to foam ng while suppressing the occurrence of cracks in
the ink film and the uniformty and isotropy of the ink filmare

mai nt ai ned. 10 [00551 In regard to the binder resin used in the present
invention, any resin that is conventionally well known as a binder resin

for pri ratdda&du%%&@x@eBhgﬁ@émﬁgaﬁnlmm?Lﬁgg@nas_heéhalbﬁphmkea ur et hane
resin, a vinyl-based copolyner sol ubl e 15 nitrocel lul ose, a chlorinated

pol yol eft fesidal pnpaklydtegeiffectd JOSiDi¢@sidiontde niteotek ifulase. [ 0056]
Among the resins described above, it is preferable to use, but not

i nt endedhatimtiad rlsi heedehoe af bebghtmess etrithnmn gaiavid?0 efcedlehE vi ewpoi nt
of the foam ng adaptability of the ink upon foam ng and the sensory-odor,
and undeesdgnsisgplacebhlotyt hed sesihrisl ¢ daaonerides .of IEhési Mkt such as
Ilght fastness, heat resistance, abrasion resistance and

ant i Sbl dewieRgscoperpy kld Y EReORUhdS v dieds {RteRRIEERE Mpatedfn film

b 25 d, f th f
S r st b A RERR S € SREAPHEAD, 1 SARLEOR 88 T LE T FLPPLChHRTeNeEas the
bi nd f t ded
Pho- boayion b Penl Sk y ST AR ALAd L" SILEPE B! G AT RERY RO OF
conpl et @lgy ¢ %b%nﬂlea}e q.\ﬁ%nf%ﬁ.faeraﬁdsél‘fg mf%Qmaeyagw%a bgexposed to

heat or Ilg over ong tinme. 22 Furthernore, 3atisfactoryresults my

be obta%@%glkg;fithggg mBigpgiteégs of the ink film including the abrasion
resi stance, anti-bl ocking property and adhesi veness to thel ow M re5|n

filgp sgmoissg as a base material. 5 [0057] The term "urethane resin" used
in the present invention
Inregardto thebinder resinused inthepresent invention,

any resin that is conventionally well known as a binder resin
for printing inks can be used. Examples of such a resin include
a urethane resin, a vinyl-based copolymer, a soluble

15 nitrocellulose, achlorinated polyolefin resin, analkyd resin,
a rosin resin and nitrocellulose.
[a056]

Among the resins described above, it is preferable to use,

but not intended t¢ be limited to, at least a urethane resin

20 from the viewpoint of the foaming adaptability of the ink upon
foaning and the sensory odor, and under consideration of the
various resistances of the ink such as light fasineszs, heat
resistance, abrasionresistance and anti-blocking property, and
of the adhesiveness to the low~Mp resin film serving as a base

25 material. When use is made of a urethane resin, or of a resin
mixture containing a urethane resin as a main comnponent as the
binder resin, the foul odor generated from the printed areas
provided on the body unit of a paper container such as a paper

cup can be almost completely eliminated, even after a storage

30 in an environment exposed to heat or light over a long time.
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means a broad range of urethane resins, including the general wurethane
resins conventionally used in the pertinent technical field, and nodified
uret hane resins including urethane-urea 10 resins and the |iKke.

Furthernore, the urethane resin used according to the present invention is

not par g Gith Akl vl @é@ﬁsf%ﬁ[ﬁ'r@%uﬁ@stﬂnﬁM@QB%Hﬁ@d”ﬁﬂ“%ﬂ@%@ various

uret hané tesins obtai ne ppl ying a hod that is publicly known or

wi del y Wk tii B sCORRSRL § PR Milkd) Unethaney tesi B5raefen acedptablce, 15
According to the present invention, a preferred enbodi ment of the urethane
resin W&Yltllﬂ-@|lud:&,].nhlﬁrdp§rtlyfﬁrﬁildéhie$DV@]EeﬂBSS trotide Low;Mares bt fade resin
obt ai ned by reacting a polyol conpound and an organic diisocyanate.

Anot her sentvddiomest anbgseneskbéeial . nodified urethane resin obtained by

nodi fying a prepolyner of 20 a urethane resin with an am ne conpound or an
ani d& cd®®Sidd. These urethane resins will be respectively expl ai ned

bel O\I’I]V (0058%2,112%%%' ﬁgex?rpl eiég}lﬁh r?p(ﬁl yogﬂ:}1e O%%%f é&@e‘{% be used
in the produc nt t Si tHh
| yl ol h I I
of et niHE SxPeRad o Bl Bk B SR an Rl A %{ayléifiry””s
pol yol s Obtt%{a@l%dré%%ﬁg%ﬁ%kke Bna £20 RN e?%@%@femgﬁ&%c@mdﬂsmurat ed

| ow nol &Cd1 AT Wel gl'ycol's 'su e glycol pr opanedi ol ,
23 1, 3- Fﬁ'%ri Qll mol.i’l%lals{t argedhehe ﬁaéix@é’tﬁ@@ﬂh&ing ngQRenind-urelycol ,
pent adi o et h pentadi ol , hexadi ol, octanediol, nonanediol,

net byl naRaned %In,d et hyhene miyapizndrd ctind amethghyceksandudedr opyl ene
glycol, with al kyl glycidyl ethers such 5 as n-butyl glycidyl ether and

2- et hyl hyedrdginectdyiheeplesent nonerdribox ybinptapeatgentadyy ldstidresd such as
versat! Cac?:(gr%ing to the production method, and various urethane regins
obtained by applying a method that is publicly known or widely
known in connection with urethane resins, are acceptable.

15  According to the present invention, a preferred embodiment of
the urethane resin may include, but not intended to be limited
to, a urethane resin obtained by reacting a polyol compound and
an organic diisocyanate. Another embodiment may include a
modified urethane resin obtained by modifying a prepolymer of

90 a urethane resin with an amine compound or an amide compound.
These urethane resins will be respectively explained below,
{0058]

Specific examples of the polyol compound that can be used
in the production of the urethane resin include the various known

25 polylols shown below.

{1) Polyether polyols, such as polymers or copolymers of
ethylene oxide, propylene oxide and tetrahydrofuran;
(2) Polyester polyols obtained by dehydration

condensgation of saturated and unsaturated lowmolecular weight

30 glycols such as ethylene glycol, 1,2=propanediol,
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gl ycidyl ester, and dibasic acids such as adipic acid, phthalic acid,

| sopht
acid,
acid,

halic acid, terephthalic acid, maleic acid, fumaric acid, succinic

oxalic acid, malonic acid, glutaric acid, 10 pinelic acid, azelaic
sebacic acid and dinmer acid, or anhydrides thereof; (3) other

pol ycar lio@afp%oga%awmol ybyt@ﬁt@ﬁ@dﬂ&ycoim ko 409! hedilenitiad by adding

bi sphenol’ A’et
These V@q

ki nds.

yl ene oxi de or propyl ene oxide; and 15 (4) D nmer diols.
,P@lyieka iBRy bee UEgUpehbgliyol orhéxadianhi mattiameddfoitwo or nore

0059] According to the present invention, in the case of using

pol yol s ridrﬁtrmdllori t hethy bnorf£) edibol.e diteidbydengol lml berizrhllisss t ut ed

t he

w th various other polyols up to 5% by nmole of the ampunt of incorporation

of the gilpeoll. arrda:tlpr@pwl@meegbmq:b wqtrbeablsywlymyéeegﬁ%%ﬁ%d with a

pol yol
1,2, 8-
nunber

such as gl yceri trimet hyl ol ropane trlnet Iolet ne,

héga ettt glrcﬂdxlbﬁPBﬁEt?‘FBI & Liakerarl 1y YO 060] The

by ¢ aki APALSE SR fepat FoR aFiRkL Q%F%%%ﬁ’a'@g TRy determ ned

obt ai ned .as

anti - bl (9313’ cﬁ' d’r %%%%’?y a%?h‘gi%%“h%%%g'gs}%%gégbé% rEel)(;au]ﬁgy'éﬁ(f\k?!:l ﬂﬂr1l{@é|'l'gpgot

part | culg 'd\/ Ligbhath112doRyl tsuphiia BB ANIbRAL SVCERTE @Jﬁ@tﬂcar wei ght
is suitab e range o 500 o 10, 000, and nore preferably in the
range CgCl@osﬁec§n19%ld fokhei AWHIR!, RYSHATE dMlgcylataveegiid,s | ess

than 500, tHhe printing SU|tab|I|ty tends to decrease, 5 concomtantly with

a deQr egsiend1i S @ldil, | akelakur bbtaposebatic adbd nmbedimareragel,marecul ar

wei ght

15

20

25

30

is greater than 10, 000, the
anhydrides thereof;

(3) Other polycarbonate diols, polybutadiene glycols, and
glycols obtained by adding bisphenol A ethylene oxide or
propvlene oxide; and

{4) Dimer diolse. These various polyols maybe used singly
or in combination of two or more kinds.

[0059]

According to the present invention, in the case of using

the polyols listed in the item (2) above, the polyol may be

substituted with various other polyols up to 5% by mole of the

amount of incorporation of the glycol. That is, for example,
the polyol may be substituted with a polyol such as glycerin,
trimethylolpropane, trimethylolethane, l,2,6-hexanetriol,
1,2,4-butanetriol or pentaerythritol. |

[C060]

The number average molecular weight of the polyol is

appropriately determined by taking into consideration of the

properties of the urethane resin obtained as a reaction product,

such as solubility, drvability and anti-blockingproperty. The

number average molecular weight 1s not particularly limited,
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dryability and anti-bl ocking property tend to decrease. [0061] on the

ot her hand, the organic diisocyanate conpound that 10 can be used in the
production of the urethane resin according to the present invention may be
one of various known aromatic, aliphatic or alicyclic diisocyanates.

Speci f i ¢.exaapbesy, i1 Uifbi520aRhYRYhENEcEl 4 S ar¥aNA &5 suitably
-4, 4" -di phenyl met hane di i socyanate, "4, 4' -di phenyl di net hyl met hane

di i socyanatge fengd off 500licbengyd00 senvianat e praitadaplldi phethd mehbane

di i socyanate, tetraal kyl di phenyl net hane diisocyanate, 1, 3-phenyl ene

di i socyafas®) td, &-qiienyl énchahunbeyanetimgs ob Yeenbar dieiigbtyhaees but ane- 1,
4--dii socyanate, hexanethylene diisocyanate, isopropylene diisocyanate,
net hyl efré&aR0 58P sbbeapatet img 2sul 3 et ty | tendendoh @esiveagic socyanat e,

cycl ohexane- 1, 4-di i socyanat e, xyl ene dii socyanate, isophorone diisocyanate,
| ysiPe gorsemaaatéy W%qfwcﬁéﬁéiwﬁe#rhéﬁé- ﬁ&ﬂéﬁ-i %&@Qﬁ%ﬁl@r% if

1, 3-bis(i t t hyl I t.hyl cyl coh 5.4l i te,
nor bor ndHe ST FAREALS TR RTo PR PR e S o8 Ger ey 0O n 888 G mer
dii te.obtai b ' | f di id
W th anseagand: ng, SXREBRooh WeoR b d s, st he L et hane
resin %ﬁ a 30 conventionally publicly known or w dely known net hod,
and isn%?g n&t [ im [ i
particularly limted. For exanple, in the case of allow ng

a_pol yol conpeyndd 9thEAHanM,! Ph&drekadt &1 tidGpauaratenpbiied €has no
limtation on the conditions, except that the organic | i socyanate i s used

i n %Ce%ﬁn%éméﬁﬁep&héoﬂfﬁ@@@ﬂ:ﬂ@h sDbeungdethaha sopiefecoediagbodi ment
of the production of urethane resin according to the present invention, it
i s desi kabtretmremgnistinvention may be one of various known aromatic,

aliphatic or alicyclic diisocyanates. Specific examples

include 1,5-naphthylene diisocyanate, 4,4'-diphenylmethane

diisocyanate, 4,4’-diphenyldimethylmethane diisocyanate,

15 4,4'’-dibenzyl isocyanate, dialkyldiphenylmethane diisocyanate,
tetraalkyldiphenylmethane diisocyanate, 1,3-phenylene
diiso¢vanate, 1,4-phenylene diisocyanate, tolylene
diisocyanate, butane-l,4~diisocyanate, hexamethylene
diisocyanate, isopropylene diisocyanate, methylene

20 diisocyanate, 2,2,4-trimethylhexamethylene diisocyanate,
cyclohexane—l,4—diisocyanate,xylenédiisocyanate,isophorone
diisocyanate, lysine diisocyanate,
dicyclohexylmethane-4, 4’ ~diisocyanate,

1, 3~bis{isocyanatomethyl) cyclohexane, methylcylcohexane

25 diisocyanate, norbornane diisocyanate, m-tetramethylxylene
diisocyanate, and a dimer diisocyanate obtained by substituting
the carboxyl group of a dimexr acid with an isocayanate group.
[0062]

The method for producing the urethane resin may be a

30 conventionally publicly known or widely known method, and is
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the nol ar equivalent ratio of isocyanate group/hydroxyl group in the range
of 1.2/1 to 3/1. If the nolar equivalent ratio of isocyanate

group/ hydroxyl group is 1.2/1 or |lower, the 10 urethane resin thus obtained
tends to becone brittle. Wien a brittle urethane resin is used as a binder

resin fohePhd Mt A0 24 MK L mPLOSKI NG d SxBEONE, L 98EVaseQr bheonthgr hand, if
the nolar equivalent Tatio of isocyanate group/hydroxyl group is 3/1 or

hi gher, af Be1yd3eRsidanridnes easrs Hilthnth bhgapieddsi setyaiatod, gheret hane
resin, and gelation is prone to occur during the reaction. The

pol yur etikamat Llaniteatbnooni hhe heorptiodioets orexafepta thedt tdme organaci s usual |y
carried out at a reaction tenperature in the range of 80C to 200C, and

pr ef er aldiy sonvehetedsgis et in 98Ces 9 WikhCespedtoDEBhe PR VP IOPIPSLRERat i on
reaction may be carried out in a solvent, or nmay be carried out in a

sol vBnt Iy aeP bt Fspe cabodimenteo £ dde PEOGEICHGCR QbIWESRNAnE £8F48nt can be
appropriately, selected fromthe solvents that will be listed_.below, from
the 25 WCERFEFAE BP 'CHh OGS gl RBEP HEdRy iléznllseﬂﬁﬁ?]é?b’a}%,t%i 88ty and
side reactions, Furthernmore. . b the. a ' h

pol yur et%ﬁ‘gnlﬁ?lf%ﬁ er%ue%c‘ﬁlc? ti ﬁasggo%é'%{%-%g@g%t%t%és/%%)g&%ﬁ i%éfotl:llgsi rable to
carry o i f asi He ndi LW Aedinehedsi ng the
tenpera’tit?r tgﬂgoggﬁgéegfeﬁiéﬁa{%@?@suf??c?entmst%ﬁdngl ca)r(lE tg aachi eved, in

order tQOhai-RagatBi EObh/REHsR NSRS 1. )8 (radidwek,t itie for the
pol yurethanati on reaCtion is desirably 'set at 10 mnutes to 5 hours. The

poi mh  @fretBEBkeléoin Afhidebtedakioteras the béebaenbpedtby . matterda such as
vi scosity neasurenent, confirmation of the NCO peak by IR 5 analysis, and
neasur eiitt tak thethNeBotpsin tisatsed. ag G0B4hder resin for printing
inks, blocking is prone to occur. On the other hand, if the
molar equivalent ratic of isocyanate group/hydroxyl group is
3/1 or higher, the visceosity increases during the production:
15 of a urethane resin, and gelation is prone to occur during the
reaction. The polyurethanation reaction in the production of
aurethane resin isusuallycarriedout at a reaction temperature
in the range of 80°C to 200°C, and preferably in the range of
90°C to 150°.
20 [0063]
The polyurethanation reaction may be carried out in a
solvent, or may be carried out in a solvent-free atmosphere.
In the case of using a sclvent, a solvent can be appropriately
selected from the solvents that will be listed below, from the
25 viewpoint of controlling the reaction temperature, viscosity
and side reactions. Furthermore, in the case of carrylng out
the polyurethanation reaction in a solvent-free atmosphere, it
is desirable to carry out the reaction after decreasing the
viscosity by increasing the temperature to the extent that

30 sufficlent stirringcanbeachieved, inorder tochtainauniform
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An exanpl e of the nodified urethane resin according to the present

I nvention may be a pol yurethane-urea resin. A suitable polyurethane-urea
resin that can be used in the present 10 invention is a resin obtained by
reacting the polyol conpound and organic diisocyanate |isted above to

synt hesi\ze i RleRAYRET T Ad¥elhanarecsor havi BoliaPeyRIRALIGHOUPS at
the ends, and then introducing a urea bond into the prepolyner of the

ur et hanesealc@gion by disd NGAIY 88k Nt QaMpatndesrtars aovude. cormpowadnas a chain
15 extendi ng agent and a reaction termnating agent. In the present

i nvent i @t compleusoprdpeint iremadfionhean e deterchmedovinetivds stcbr eased by
usi ng the pol yurethane-urea resin nentioned above articular, anong the
ur et han&s 84isresi L0863 suPEeMEX BNy igmatienc Bai ﬁhéxﬂ%‘gcﬁﬁﬁf &yeAR that can
be used to introduce a urea bond include various; known amines. Specific
exanpl esafiarléﬂstiée Ry NEREHF aRPRE, Obr By | ki iR e T2 He%anet hyl enedi ani ne,
triethyl ram ne, diethylenetriam ne, isophorone diamne, and 25
dicycIoHEQV% t hane-4, 4' -di am ne. O her exanples include diamnes having a

QVﬂLS?X'xyEI ool B %Qﬁ%%ﬁéﬁﬁ%ﬂrﬁ REE praPheb e Yo s fene
- 2- hygf é%te@élntpr F‘EES | Ak e 2 g;e( ﬂ{-&iﬂé’i Eé%ertésxihenegl ani ne, and

- 2- hydr propyl hyl ene and 7 di mer am nes obtai ned by

Subst | U iReHREE aﬁ%aofesﬁl dhEereache udichi RBhaPre@ earoup.
[ 0066] Exanpl es of the conpound that can be used as the reaction 5

t.er gonatiirR@radent i acE Al g obatihed e senictimenheapolvel wispoainidphat i ¢
am ne conpounds or fatty acid am de conpounds, each
andorganicdiisocyanate listed above to synthesize a prepolymer
of a urethane resin having isocyanate groups at the ends, and
then introducing a urea bond into the prepolymer of the urethane
resin by using an amine compound or an amide compound as a chain

15 extendingagentandareactionterminatingagent. Inthepresent
invention, various properties of the ink film can be further
increased by using the pelyurethane-urea réesin mentioned above
in particular, among the urethane resins.

[006B]

20 Examples of the chain extending agent that can be used
to introduce a urea bond include various known amines. Specific
examples include ethylenediamine, propylenediamine,
hexamethylenediamine, triethylenetetramine,
diethylenetriamine, isophorone diamine, and

25 dicyclohexylmethane-4,4’-diamine. Other examples include
diamines having a hydroxyl group in the molécule such as
2-hydroxyethyl ethylenediamine, 2-hydroxyethyl
propylenediamine, di-2-hydroxyethyl ethylenediamine,
di-2=hydroxvethyl propylenediamine, 2-hydroxypropyl

30 ethylenediamine, and di-2-hydroxypropyl ethylenediazmine; and
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having a |l ong chain al kyl group having from8 to 22 carbon atons. Exanples
of the aliphatic am ne conpounds may i nclude octylam ne, |[|aurylam ne,
coconut amne, nyristylamne, stearylam ne, 10 ol eyl am ne, palmtyl am ne
and di butyl am ne, and these can be used singly or as m xtures of two or

mor e Ki Qdse 26 80R1 85 oA fifed B ¥iast S AIIE (HATBOUBYRY L NEIILE oget anol ¢

acid am ecanolc acid amde, lauric acid amde, nyristic acid am de,
pal mti g Whdradedd, wstBaBhCaThél grdde. behenic acid amide, 15 oleic acid
am de, erucic acid amde, linolic acid amde, and I|inoleic acid am de, and
. these cqgmossiused singly or as mxtures of two or nore kinds. [0067] Wen
the aliphatic amne or aliphatic am de conpoundhaving 20 a |ong chain

al kyl group hawienglésorf 8hecawpaahbhaht@isbesisehBsodle &#&CH-8M he ends
of the prepolyner of the urethane resin, the antj-blocking property of the
ink 5i | hegaitiss isghadent a¢eordiihde thEeRABASED oV IURP By THE6ry, but it
Is believed that since the |ong chaipn_alkyl, groyp exhibits surface-active
25 pr op@r%ﬁ%,tlph@mf‘-ﬁﬁgc%‘mﬂ%c%g Ry g@&b&&s“yléir gméjage‘ﬁ?r%%o%?éﬁ’he@ a":gloat i ng
filmsurface in.the course.of  filmform ' i he

anti - bl GG HrEPEr TR Bt al}ggl FEIRH v‘frggi’fﬁ%ﬁeéAI%?#ozu!gzﬁpéﬁ%ﬁ%g’ atty acid
amine or. fathy ad 9185 hak fal e ARG, RS,

[ nconver}f-"l:’gce"'a‘?ifL eléés"sioﬁ%ﬁngglgﬁl&%g}&égfg%ﬂgﬁgﬁg8u?ﬁ% gﬁloss of the coating film

surface 1%%:%@?&%%9%0%&199 8Rind henps psiet dindretdiach fyillan i, 0duci ng a

urea bond 1 a prepolynmer of a urethane resin is not particularly
| i mighed.o 1A 53| palBy theaRi hearsd audutBilradner whichhaseatamwlbeconpound 5

is reacted™wth an organic diisocyanate conpound at a ratio in which the
i socyanaisad)isanpl yaoe 4 esiertturies eXcess,oit menmbyiads. Examples of
the fatty acid amide compounds include octanoic acid amide,
decanoic acid amide, lauric ac¢id amide, myristic acid amide,
palmitic acid amide, stearic acid amide, behenic acid amide,
15 oleic acid amide, erucic acid amide, linolic acid amide, and
linocleic acid amide, and these can be used singly or as mixtures
of two or more kinds.
[0067]
Whenthealiphaticamineoraliphaticamide compoundhaving
20 a long chain alkyl group having from 8 to 22 carbon atoms is
introduced into the ends of the prepolymer of the urethane resin,
the anti-blocking property of the ink £film can be enhanced. It
is not intended to be bound by theory, but it is believed that
since the long chain alkyl group exhibits surface-active
25 properties, the long chain alkyl groups are oriented at the
coating film surface in the course of film forming, thereby
improving the anti-blocking property of the urethane resin.
Although sucha fatty acid amine or fattyacid amide is introduced
into the urethane resin, inconveniences such as a decrease in

30 the gloss of the coating film surface do not occur.
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prepol yner having i socyanate groups at the ends of the polyol is prepared,
and then this prepolyner is reacted with a chain extending agent and a
reaction termnating agent in a solvent. 10 This two-stage nethod is
preferable in view of nore easily obtaining a uniform polymer solution.

Al thoughgoefg) particularly limted, when the nunber of free isocyanate
groups present at both ends of the prepolyner is defined as 1, it is

pref erabl e t oTad] psdpdtdrei st thudifer dhtkbduaihgos grmepogucedant 15 in the

chai n extendi ng agent and reaction term nating agent used, in the range of
0.5 to & Prepblyhertef &l umetbeneofesire lanhnd Pagrbupslasly ddnitiedn 0. 5,
there is a tendency that dryability, anti-blocking property and the

ef f ect s 2o esphphe &y baae tvarehguemathost ieiirhrPnbiok ¢RMPSPRRL | v
obtapned. On the other hand, 20 if .the totgl nunber of trmaéﬁg nQ groups is
greaPer haREEEed Withe abne¥ 9pRlG SHdPRGYAGERE SHIPIHE A%aBtiBntS éfni nat i ng
agent - remai n,unreacted, and a foul odor.tends to remmin i,nd in the
print ed%@r %Fob%@‘fya%tq'h%r%‘ﬁﬁ/&ﬁe REEGSPN {‘%ee}fﬁeo%c{ﬁ%}) e%S’hfahe

ur et han I, 0 n I gg%I' I n .3 may be a
wi del y %kr%egv%ygg%pgaﬁgf? E\la%) ar#ag% g&aapgyggst)e{%r %glag §g%€%?0??9ﬂpri nting

i nks. ] g Uéjx?cil 1—@3}' SPhNOPtS $WaRta8 WBERaN@heinet hanol ,
isopropa%gp%eg?gggbano qgn Ebggﬁgﬁ%f;9$gtone-based 30 solventglguch as

acet one g yrRila hgeh §uht kel erefdth e tBY nin29ihg clidnt 1ked e vepst.er - based

sol vents such as ethyl acetate, propyl acetate and butyl acetate; and
noni@r ormdiisC twydragar hethbdstd soéferdlslsuah wisswretihwoxec lealsdigne and
et hyl cycl ohexane. These solvents can be used singly or as 5 m xtures of two
or nor e ditrdsingn aaddifoon, pehpnen &elwhiomasddthovhhenttsuch as menti oned
above is used during the production, .
particularly limited, when the number of free 1socvanate groups
present at both ends of the prepolymer is defined as 1, it is
preferable to adjust the total number of the amino groups present
15 inthechainextendingagentandreaction terminatingagentused,
in the range of 0.5 to 1.3, If the total number of the amino
groups 18 less than 0.5, there is a tendency that dryability,
anti-blocking property and the effects of enhancing the coating
film strength are not sufficientlyobtained. On the other hand,
20 if the total numbef of the amino groups is greater than 1.3,
the chain extending agent and the reaction terminating agent
may remain unreacted, and a foul odor tends to remain behind
in the printed layer.
[0062]
25 The solvent used in the production of the urethane resin
and the production of the polyurethane~urea resinmay be a widely
known compound that ¢an be usually used as a solvent for printing
inks. Examples include alcohol-based solvents suchasmethanol,

ethanol, isopropanol, n-propancl and n-butanol; ketone-based

30 solvents such asg acetone, methyl ethyl ketone, and methyl
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ketimne is produced between the ketone and the am ne used as the chain
extendi ng agent, and this product inhibits snooth proceeding of the
reaction. Therefore, in order to suppress 10 the generation of ketim ne and
to all ow snooth proceeding of the reaction, it is desirable to use a snal

amount of s WRLeN kbegRkhels td A0 od R 1RNRAr sB¥RI 29 D) L GlAR teei ght of

the urethane resin 15 used as the binder resin according-to the present

inventi girdpsyl Ricekarabbydi Bute sesgetef SndGbr-ar@t3@0. Wen an ink
conposition for printing is prepared using a urethane resin having a

nunber auelragaztohebakad welgbhtsf stelssad heatlity Q6 lohdxeame ianda t endency
that the properties of the ink conposition, 20 such as the dryability,

ant i - bl cgkivigysloperaye . i These ramigientsag@noble veskspangéy are3prone to
decrease. On the other hand, @ when a_urethane resin having a_nunber average
mol e@ul Ak KRG O L SHORRRPER JHigls 1067 GOPTL ofis R ﬁg?e‘é:q%se'?ats@ﬁdency t hat
the viscasity of the Eri tin Egg is.incr%ﬂsed” ang%the 0ss of 25 the
pri nti ngalvess FHCh &S 858 %fm[g@ QVen:E It IE A G UES PNt RFES °8f the ink

comRos! b0 1E RPSRERS HOUBNLL Os ch el SRPhER0 Uiy ot e

bi nder r ased ol yner I'troce

| happroRhl AR 30 GORRLAALEODgeh, agih! Lol A IRt GHIIANG f BalBLeXP! ai ned

above. €n a ure sinis used I conblination with another resin,

the ext g nple AARGALANER: Ofed QRIBANT BRES thRebei gnbadeL ko ighppaddisti on to
the i nmprovenent of various properties. It is not intended to be bound by

t heqoy, diud deherstBohi 87epet pinahan Tocanpenesiso tiavbngeeddingaiofon rati os
that are different fromthat of the urethane resin are added, those
conponertis aetacaica,kitdis desirable to use a small amount of water
| together,

[0070]

The number average molecular weight of the urethane resin

15 vused as= the binder resgin according to the present invention is

preferably in the range of 5,000 to 100,000. When an ink

composition for printing is prepared using a urethane resgin

having a number average molecular weight of less than 5,000,

there is a tendency that the properlties of the ink composition,
20 such as the dryability, anti-blocking property, film strength

and oil resistance, are prone to decrease. On the other hand,

when a urethane regin having a number average molecular weight

of greater than 100,000 is used, there is a tendency that the

viscosity of the printing ink is increased, and the glogs of
25 the printing ink film decreases,

[0071] '

According to an embodiment of the ink composition of the
present invention, it is preferable to use another binder resin
suchasavinyl-basedcopolymerandnitrocellulose inappropriate

30 combination, in addition to the urethane resin explained above.
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of binding agent when the urethane conponent is expanded by a heat
treatnent and forns a foamlayer. [0072] 10 The nitrocellul ose that can be
used in the present invention nay be a well known nitrocellul ose conpound
conventionally used in printing inks. On the other hand, as the

vinyl -baged, ¢opoloyiR: 1ré_‘§ﬁ'|1 ganhedredecah iaa¢988l Wite! afbtaLRed s By

copol yneri zing one of vinyl chloride nononers, fatty acid 15 vinyl nononers

and var iQus adtthaTORPRES anvkt Bfanethehy POHLILTELd ZablahHmreREr ihavi ng an
unsat urated carbon-carbon double bond and if necessary, having a

f unct i onaldigrieup toi thenenprmtecinte ofFrani ¢he pdopepdiiets .of ITentmmeitng t he
external appearance of fogning, it is preferable Lf uifdglurethane resin
20 and alntiendechisetechpehgney theabbndt ionis Hee biered 12t stbewi fic
exan%Ies of th?BéHggl;basgd cogplynegitggkéggn bghggség%égathghgkﬁsent

i nvedt i giPTAYIE Er] Beehidd FaEka Hie ep i‘ny
nononer that can he used 25 as nomer for producing the vinyl-based
copol ymett ithsutua%t PnyEeaBA é}%‘d@ﬁgnﬁrﬁ?ﬁ‘%t’i?gga%{‘g@i%ﬁ f‘ﬁo?n&& d?rate,

Vi ny Vv akat.e, vin aurate, Vi stearate, .and vin e.
(007a) R aeR, Herie o FhbarYePienS FURLSRNEP FEPYMPT0Re  30
TONOMEr AN NG GRARRORNGAERNSURS ALK AL £ gloubl e bond and as 31

necessary, having a functional gfoup, in ohe nolecule, include a hydroxyl

group, aﬂgﬁngoxyl group, an isocyano group and an epoxy group. (0075] 5

For exanpl e, ‘exanpl es of the nmononer having a hydroxyl group include vinyl
al cqpol , 2- hydhexyethybelTaibractys@t®an be used in the present

inventiocn méy be a well known nitrocellulose compound
conventionally used in printing inks. On the other hand, as
the vinyl-basedcopolymer, uge canbemade of a copol ymer obtained
by copolymerizing one of vinyl ¢hloride monomers, fatty acid
15 wvinyl monomers and various vinyl monomers, with another
polymerizable monomer having an unsaturated carbon-carbon
double bond and if necessary, having é functional group, in one
molecule., From the viewpoint of enhancing the external
appearance of foaming, it is preferable to use a urethane resin
20 and a vinyl-based copolymer in ccombination. Hereinafter,
specific examples of the vinyl-based copolymer that can be used
in the present inventlion will be described.
[0073]
Examples of the fatty ac¢id vinyl monomer that can be used
25 as a monomer for producing the vinyl-based copolymer include
vinyl acetate, vinyl proplonate, vinyl monochlorate, wvinyl
versakate, vinyl laurate, vinyl stearate, and vinyl benzoate.
[0074]
Examples of the functional group intheotherpolymerizable

30 monomer having a carbon-carbon unsaturated double bond and as
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1- hydr oxypropyl (meth)acrylate, 2-hydroxypropyl (meth)acrylate,
4- hydr oxybutyl (nmeth)acryl ate, polyethylene glycol nono(neth)acrylate,
pol ypropyl ene gl ycol 10 nmono (rneth)acrylate, hydroxystyrene, and
N- net hyl ol acryl am de. (0076) Exanples of the nononmer having a carboxyl

group i e didea {Teh N 1 AS Y FhfcBfdthl ighraeen fn%wedmo%é@u%ﬁrihgl%gbd, mal ei ¢

acid, fumaric acid, and derivatives thereof. Exanples of the

deri vat i es/dire&hadgréuB} Mg asidlenjlt irbep, ( Bt hiaeyahd iy arsiabhs, al kyl
(meth)acrylates such as nmethyl (nmeth)acrylate, butyl (meth)acrylate,

et hyl hexapox(ymetziougcr yl ate and stearyl (meth)acrylate, and benzyl
(nmeth)acrylate. [0077] 20 Exanples of the nononer having an isocyano group
include [QO¥8tlh) acryl oyl oxyet hyl isocyanate and (noth) acryl oyl oxypr opyl

| socyanate, aswell as the reactjon products obtai ned by reacting. a

hydr 8xyal kyl EQEt F¥8EPYE at @2 &R} 2 D ThedPeRGBE Ry VIR 1 PAEEPEYe and

Y ocy SR o TSR BEENL S plbL 2 G R A L RS 3Rl oo
O ycr dyi T RO B e bR acBy VALY 2 TRAREAS 9 VoL e o
ovent | o A B B Y o e B D

above c%ﬂdgg1aﬁghgqhggh¢ggr?§g§5;e 1PoBdsh sl diyacor dance with the

vari ous ‘performances requesied of the ink conposition. A preferred

enbedi mydincnelthe abrpdate, hydroxystyrene, and N-methylolacrylamide.
[0076)

Examples of the monomer having a carboxyl group include
(meth)acrylicacid, itaconicacid, isovalericacid, maleicacid,
fumaric acid, and derivatives therecf. LEzxamples of the

15 derivatives include (meth)acrylonitrile, {meth)acrylic acid
salts, alkyl (meth)acrylates such as methyl (meth)acrylate,
butyl (meth)acrylate, ethylhexyl (meth)acrylate and stearyl
(meth)acrylate, and benzyl {(meth)acrylate.

[0077]

20 Examples of the monomer having an isocyano group include
(meth) acryloyloxyethyl igsocyanate and (meth)acryloyloxypropyl
isocyanate, aswell as thereactionproducts obtainedbyreacting
a hydroryalkyl (meth)acrylate such as 2-hydroxyethyl
(meth) acrylate and 4-hydroxybutyl (meth)acrylate, with a

256 polyisocyanate such as toluene diisocyanate or isophorone
diisocyanate.

[0078]

Examples of the monomer having an epoxy group include

glycidylmethacrylate, glycidyl cinnamate, glyecidyl allyl ether,

30 glycidyl vinyl ether, vinylcyclohegane monoepoxide, and
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resin according to the present invention may be a conbination of a vinyl
chl oride/vinyl acetate copolyner and a urethane resin. [0080] 10 The
production of the vinyl-based copolyner used in the present invention is
not particularly limted, and can be carried out by applying a

conventi.onal| exanple, a so-called suspension
pol yneriligj?ib(‘))r#aﬁg% od@%ﬁgggxgg%ﬁ ed, in which water, a dispersant and a

pol ynerigZajign initiator are 15 introduced into a polynerization vessel,
the m xture i s degassed, subsequently a portion of a vinyl chloride
mononmer and a thathy praciethtvinyénbtbmnoenhease preessunesd &dridst of tthe

polyneri zation vessel to initiate the reaction, and then a pol ynerization
r eact i omdrenear comgebonds nhhk dotbd abenei samge perrops Let el e aliagied20
chloride nononer is pressure-fed into the polynerization vessel during the
r eacBi orandrheedi iy eccopdrpeaeri tth fbecht ol ¢kt PRS LaFBaNCaF B ask
commercially marketed product. For exanple, _according_to the present
i nvent i ¢t t¥1ﬁ| SRk NEOARPE YT QT 08 H’éﬂ%ﬁrrﬁgrﬁﬂb&@ﬁ&}e@& 8§ Nﬂ%g?lﬁp eni cal

I ndustry Co., Ltd., .can_be used 25 as,the vinyl chlaoride/vin lt‘ cetate
copol yngr©S 1 GG8PFSHhe B%FVFF’EH@&FP nl?‘ﬁ?szfja?%lma&s d Fn-¢ el%af gaucti on of

th I nyl: based I ' '
A e R TR S L

per oxi deﬁo@ez(ﬂi sobutylval eronitrile, 33 azobisisobutyronitrile, di-t-butyl
per oxi de;” " t-"butyl per benzoat e, t - butyl peroct oat e, cunenehydr oxyper oxi de, or

the ypi ke can %eugesduzafoﬂc&ﬁ/m@ 72hy9RbASER IO NYadrS uBRd 1@ tHHC, and
preferably 70 to 140C. A preferred nunber average 5 nol ecul ar wei ght of the
obt ai negMigurt hesatk LRPok ykIpadrt izulRR0 y Timit, 0004 canbe carried
out by applying a conventionally known method. For example,
a so—-called suspension polymerization method can be applied,
in which water, a dispersant and a polymerization initiator are
15 introduced intoapolymerizationvessel, themigture isdegassed,
subsequently a portion of a vinyl chloride monomer and a fatty
acid vinyl monomer are pressure~fed into the polymerization
vessel to initiate the reaction, and then a polymerization
reaction is carried out while the remaining portion of the vinyl
20 chloride monomer is pressure-fed into the polymerization vessel
during the reaction. The vinyl copolymer thus obtained is also
available as.comercially marketed product. For example,
according to the present invention, "NISSIN VINYL" (trade name)
ﬁlanufactured by Nigsin Chemical Industry Co., Ltd., ¢an be used
25 as the vinyl chloride/vinyl acetate copolymer.
{00811 |
The polymerization initiator used in the production of
the vinyl-based copolymer may be a peroxide or azo compound that
is representative in thepertinent technical field. Forexample,

30 benzoyl peroxide, azoisobutylvaleronitrile,
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[0082] At the tinme of the polynerization as descri bed above, for exanple,
a non-aromatic solvent is used. Exanples of the solvent 10 that can be
used in the present invention include ketones such as acetone, nethyl ethyl
ket one, methyl isobutyl ketone, and cycl ohexanone; ethers such as

et rany 083000l Q¥aRey a6 NV ene SLYPDlpehammtdy] ether, and di ethyl ene

gl ycol dineth and esters such as ethyl acetate and butyl acetate.

The 15 %ﬁ%@qﬁ@&}éeﬁhwt@? tU5adyapefiottutes , Gunlsne Hydomddordsie, [ 0083]
According to'the present I1nvention, in the case of using a urethane resin

and a vigiythbasitk eapdby med.n Thelpelbymenn zesticn benderatesens Se cont ent
ratio of the urethane resin and the 20 vinyl-based copolyner is preferably
in the ranbé0tf, &% brefebabd$.70 FuddREE nofept ¢forsehaunbeRFoieradst t he
adhesi veness to the base paper, anti-blocking property, dispersibility of

i nk, 5abmediest]l arads kthine 8, thanab t akned F3RAB PREFIFRP HESH }-@ﬁ:@ﬁ@ cont ent
ratio 1s nore preferably in the range of 50:50 to 90:10. 25 (0084]

Furt her fsY 9% 8% ot al content of the binder resin relative to the tota
wei ght of t bri ghtening ink conposition of the present invention is
preferam B justed to 30% by weight or |ess, and nore preferably adjusted

in the range %ﬁzegné g&%%‘éﬁ%%g%wlza%% Lhey 'Hedjé?&ff@, gfyt he bi nder

resin is adjus ge nentioned above, It Is easy to

obtain an %r,gaﬁxééﬁlﬁrérﬁ&‘ti’é SEPFLAY 1 st herppaspE s 9P takfdoivigy at the

time of Tnk production and printing can be increased. [0085] 5 Specific
exanqpl espfe LAR BOhRRt i HSak bRekbati DivesOIMOLidladeoke tiee Preastint

i nvention mainly include
as acetone, methyl ethyl ketone, methyl isobutyl ketone, and

cyclohexanone; ethers such as tetrahydrofuran, dioxane,
ethylene glycol dimethyl ether, and diethylene glycol dimethyl
ether; and esiers such as ethyl acetate and butyl acetate. The
15 solvent may also be used as miztures of two or more Xkinds.
[0083]
According to the present invention, in the case of using
a urethane resin and a vinyl-based copolymer in combination as
a binder resin, the content ratio of the urethane resin and the
20 vinyl-basedcopolymer ispreferably inthe range of 95:5t0 5185,
Furthermore, from the viewpoint of the adhesiveness to the base
paper, anti-blocking property, dispersibility of ink, abrasion
vegistance, and ink adaptabilitv upon foaming, the content ratio
is more preferably in the range of 50:50 to 90:10.
256 [0084])
| Furthermore, thetotal contentof thebinderresinrelative
to the total weight of the brightening ink composition of the
present invention is preferably adjusted to 30% by weight or
less, and more preferably adjusted in the range of 5 to 23% by

30 weight. When the amount of use of the binder resin is adjusted
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al cohol - based organi c sol vents such as nethanol, ethanol, n-propanol,
| sopropanol and butanol; ketone-based organic solvents such as acetone,
nmet hyl ethyl ketone andnethyl isobutyl 10 ketone; ester-based organic
sol vents such as nethyl acetate, ethyl acetate, propyl acetate and butyl

aCEtatewiﬁhﬁﬂh@hkcr?gﬁgfﬂgﬁfPQHé% OF GaNi G SANMERES oB¥ahR nasnn- hexane,

n- hept ané ~"and n-ocC and al 1 cyclic hydrocarbon-based organi c sol vents

such as a%%eh}%%eeinwiméb%mgpF@@mﬁe &vA €Nl elfexaienciat tbleohept ane,
and cycl ooctane. When the solubility of the binder resin and dryability

are congiiger ed, ink peopueteonbied prinising herydrd dusreelseent s menti oned
above in a mxture. These organic solvents are incorporated at a
proporti{@®saf] 30% bywei ght ornore in conventional ink conpositions. As
such, inthepresent 20 invention, a non-aromatic solvent can be used to
consbi t ut e anSpeakftonpeaiplien, ohnkhe HGleivite UsRst i P&t 8% of the
environment at the tine of printing can, be prevented. [0086] The

bri ght efioRgosikieBnpEsFiroRTBFER hel HY BRI | ¥ onfl©9%%my contain a

col orant _as_necessary. The.colorant, used.in the resent_.i tion may be
an inor@&ﬁqyogrgﬁéﬁg 8Fg3H18raa£Y%nt%iﬁ%%ﬂna%ﬁﬁﬁﬁé%q%?’ufgﬁg¥%ﬂﬁrinting i nks
or coating materi,als. S e ' plkggé' ' ' ts such as
titaniuﬁf gfpagoéhdlgngéﬁHg%gcﬁ%&éégg%ﬁ%ghic pﬁgﬁgﬁﬁs s&ﬁ?%ﬁﬁgoluble 30
N0 Pi IMeN!iTers B30I diDL £ aB8LBLEMRAL By 1A BN AL Sh PR ATRBLAY1 iBRiRaRdensed azo
pi gnent ,” copper phthal ocyani ne pigfrents "and condensed pol ycyclic pignents.

By agdi ng@ne0! akaBk-basbAcor fin phtRNiveg tskuemosnd tion eanitaitki,ng vari ous
conponents previously described, various senses of brightness can be 5

i npar t et hdnd slcae afesi gropppl beabhtet yndrisuines tdwdtiatqyr gldtheagsic of
printing can be further increased. )
hydrocarbon-based organic solvents such as n-hexane, n—heptane
and n-octane; and alicyclic hydrocarbon-based organic sclvents
such as cyclohexane, methylcyclohexane, ethylcyclohexane,
15 cycloheptane, and cyclooctane. When the solubility of the
binder resin and dryability are considered, it is preferable
to use the various solvents mentioned above in amixture. These
organic solvents are incorporatedat aproportionoef 30t bywelight
ormoreinconventional inkcompositions. Assuch, inthepresent
20 invention, a non-aromatic solvent can be used to constitute an
ink composition, and therefore, deteriorationof the environment
at the time of printing can be prevented,
[0086]
The brightening ink compogition of the present invention
25 may contain a colorant as necessary. The colorxant used in the
present inﬁention may be an inorganic pigment or an organic
pigment genérally used in printing inks or coating materials.
Examples thereof include inorganic pigments such as titanium
oxide and carbon black: and organic pigments such as soluble

30 azo pigments, insoluble azo pigments, azo chelate pigments,
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[ 0087] The brightening ink conposition of the present invention may
contains various hard resins as necessary. Exanples of the 10 hard resin

i nclude a dinmer acid-based resin, a maleic acid-based resin, a petrol eum
resin, a terpene resin, a ketone resin, a dammar resin, a copal resin, and

chl ori n@{gﬁﬂeﬁggapé,@@%ﬁkgent,Wk%pg?eﬂ‘%ﬂﬁk{a%:id’yaininédﬁﬁéméﬂt@ khe brightening

I nk conposition, an'e ct of enhancing the adhesiveness of the ink film

to the tenBagsedBbSI@icTod pigrestpect edy dbdimfosecoldrast efd eia ve in  an
i nstance where a printed layer is formed on a plastic film which has not

be surf agéghteatiad. ifiR0SApddet bri ghtersing. ngnkagdepesicompanefitehe present

Lnvention 20 can contain a crosslinking agent or a wax conponent for the

pur poseprefienhanciagchberds ceastiatc sengias olsikighéacess gBPalfon

resi stance, as necessary. (00891 Exanples of the crosslinking agent include
al kyp 28mpprsAd @wa%lw%ﬁaqpsaaﬂiéﬁabé-l&gédﬁ 6%%1‘—%%%5%5@%?%. S\or e

speci fic exanples include, _as _al ky] ‘titanate-based crosslinking agents,
tetrai s@pr BEéﬁwflgaﬁ?%ﬁ?et%‘t"Fg-‘?‘ﬁ ij(H%S&ﬁtqet i um

tetraki%gé-j hyl hexyl oxy)titanium tetrastearyl oxytitani um

triisopr § gtitaniun1nnnostearate, tri-n-butoxytitanium 30 nonostearate,

di i s0pr opoxyt g pillcnlioRf 2@ cRfthsi30 ol o £ vl Oud dd @abyandishear at e;

and as isocyana i nki'ng agents, aliphatic polyisocyanate

conpoungds. ct £Med FerPoLY ISeey 203t 8s GRMNOYESSar &/ OBREnp1aki phahec
pol yi socyanat e conpounds, aromatic polyi socyanates, and 5 various Bi uret

conMpEUNES rdnek 4 ispE¥aladabed ospadndsha et rg s inhesralé i omctide baisedpoi nt  of
heat resistance, al koxytitanium

resin, a petroleum resin, & terpene resin, a ketone resin, a
dammar resin, a copal resin, and chlorinated polypropylene.
When a hard resin is added into the brightening ink composition,
an effect of enhancing the adhesiveness of the ink film to the

15 base material can be expected. Therefore, it is effective in
an instance where a printed laver is formed on a plastic f£ilm
which has not be surface treated.
[oo88]

The brightening ink composition of the present invention

20 cancontainacrosslinkingagentorawaxcomponent forthepurpose
of enhancing heat registance, oil resistance or abrasion
resistance, as necsssary.
[0089]

Bxamples of the crosslinking agent include alkyl

95 titanate-basedand isocyanate-basedcrosslinkingagents. More
specificexamples include, asalkyl titanate-based crosslinking
agents, tetraisopropoxytitanium, tetra-n-butoxytitanium,
tetrakis (2-ethylhezyloxy) titanium, tetrastearyloxytitanium,
triisopropoxytitanium monostearate, tri-n-butoxytitanium

80 rmonostearate, diisopropoxytitanium distearate, and
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st ear at e- based conpounds are nore suitable, and fromthe viewpoint of

I ncreasing the adhesiveness to filnms, isocyanate-based crosslinking agents
and the like are also 10 effective. [00901 On the other hand, as the wax,
vari ous known waxes such as polyolefin waxes and paraffin waxes can be
used. [ QOO Ly SN AGE TR 81.5EBE - bAk; COIROR LA plnddie.fysagent | nventi on
may be iTicor porat with various additives for 1nk, such as a pignent '
di spers il | DY eRGRAN a1 ApEHE L ACHAN1 by natd asdngiRls, as
necessa?{gciéaigﬁﬁﬂQE%%The brigh?enan %ngﬁconposition ofﬁihe pr esent

i nvent i oy i Bl ke predeeedabytai sbngothiés v adranst Longloirgwdtsiarent i oned above
by applying a widely known technol ogy. Mdre specifically, a nethod may be
ment i onegb Iy sduveinafier sbmpauhdsghteanayioapel yadqoeyandfiamierandesi n, an
organi ¢ solvent, and according to necessity, 25 a pignment dispersant, a

sur f &ct arar jank Riareitk ccapeunigedngniepcyapi¥a e CoMRMBEEfurenfPynghe mi xture
I s kneaded using various kneadi ng nmachi nes, such as, for exanple, a bead

mll, aBwgenifuon theswheWpeint ofn beef: reaistanest |afITy il pear |

mll, and other remajning materials are further adde nd m.xed. 30 [00931
37 (Heatﬁ%%‘ihﬁ%o%&oﬁﬁﬁér aESn’f‘%Fﬁe?u#a%]%#?’al‘F’)nq?h%%arpthﬁ nsul at |[ ng
foamed paper_caontainer. material C ' exeNt I nvention is a
mat er i alv:‘f%'fpoplrngcdl? i ﬁ&crﬁggtlhgngﬁgaglgfﬁgé?g%}rlr%%é B‘g%g#l containers, and is

char act ef i 2ekid ddLlly LHosURLRKL Al h3ofeRSIAAUR] PiuISiag e

bri ght eni’ng osI t1on accor 0 the present 1nvention explai ned
10 effective.
(0090]

On the other hand, as the wax, various known wazes such
as polvolefin waxes and paraffin waxes can be used.
(0091]

15 Furthermore, the ink composition of the present invention
may be incorporated with various additives for ink, such as a
plgment dispersant, a leveling agent, a surfactant and a
plasticizer, as necessary.

[0092])

20 The brightening ink composition of the present inventleon
can be produced by mixing the various components mentioned above
by applying a widely known technology. More specifically, a
method may be mentioned in which first, a brightening material,
a binder resin, an organic solvent, and according to necessity,

25 a pigment dispersant, a surfactant and the like are mixed under
stirring, subsequently the mixture is kneaded using various
kneading machines such as, for example, a beadmill, aballmill,
a sand mill, an attriter, a roll mill, and a pearl mill, and
other remaining materials are further added and mixed.

30 [0093]
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..above. More specifically, the heat insulating foanmed paper container
material (hereinafter, sinply referred to as "paper container nmaterial")

of the present invention includes, as shown 10 in FIG 1, abase paper 10; a
first thernoplastic synthetic resin film 20 that covers one surface of the

base PaRgkailin@useeond sl NRIAPLASE | orpiiaa! tre@glan)fi I m SO that covers

the ot her' "sufface o ase ‘paper, has a |lower nelting point than the
first thermopbastigasyiidetdeideSidanddd Bapdnd conthoasedmbyeaidd heat
treatment to forma heat insulating |layer; and a printed |ayer 40 provided
on at | gasbraipgrto ahet beesenit dewentt icheitid nat80iahntbit peoduténgal is
characterized in that the printed layer 40 contains at |east one print

pat t er nhé2tt msul st fry Medmedopprehecdntie igmnsos briors sdeeRgitegiegdt he |
present invention. 20 (00941 The base paper used for producing the paper
cont@i ném thatethalnaterinl presonstifvsatl by WalnbEF LGNSR i ni t ed.
However, fromthe viewpoint of the container weight, a base.paper, having a
basi s WP EOTROB hELPRRREACGE GRrBPEoDHBLERF nt T2 D, FEPIATEAT | { | 5

I ble that this_b h tet [ f
About | 5PEVe0 BT e E Aoy TR, Pt Ae LaF CrBEnEBer e PER et Pre o
th d ' f | ; § | h I ' t heti
Fosi b {EERCERRgR TRt ot Aot R P e Ryt het i o
resin { e ohapaldt dia8e fd4 Bho LAl oA dATNBEEChaTuddE, Basaopaper, may

be films ma resin material which is conventionally well known
as %Coghaﬂ*m! 1 Eééé'fpaﬂé@rl@%arﬂ?dr%t therhdop NaLpit byhehappe aprsiiat el y
selected for use fromfilns formed from stretched and unstretched

pol yol efding suckth#sis qesleret bybenergaek of the base paper 10; a second

thermoplastic synthetic resin film 30 that covers the other
surface of the base paper, has a lower melting point than the
first thermoplastic synthetic resin film, and is foamed by a

18  heat treatment to form a heat insulating layer; and a printed
layer 40 provided on at least a part of the surface of the film
30, and the material is characterized in that the printed layer
40 contains at least one print pattern 42 that is formed from
the ink composition according to the present invention.

20 [0094]

The base paper used for producing the paper container
material of the present invention is not particularly limited.
However, fromthe viewpoint of the container weight, a base paper
having a basis welght in the range of 80 g/m® to 400 g/mf is

26 preferred. It is also preferable that this base paper have a
water content in the range of about 5 to 10% by weight, from
the viewpoint of foamability at the time of the production of
containers.

[0085]
30 The first thermoplastic synthetic resin film (high-Mp
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pol ypropyl ene, and thernopl astic synthetic resins such as polyester,

nyl on, cell ophane and vi nyl on. However, when a container is produced from
the container material of the present 10 invention described above, the
container material is used such that the lowM resin filmconstitutes the

out et valds SUEL 360 i cRCCOBMA RRAtles HRELhoner (E NIl izaagol nt of the

| ow-Mp resin nust ower than the neltihg point of the high-M

resin fidigpihgt rEQiABFENG ivhaer aval lasindeee of thiebgoat@ipar, kaybody. For
exanpl e, as previously explained with regard to the related art

technol @@l €31ma bbghedaiAcnng Pesht rpieretdly whhehf is morheentigralidsl ti ng

poi nt of about 130C to 135C can be used as the first thernoplastic

synt het iwe Irlekhowhii dsna Eontamemwmetexialow et tessprpsi-nthpofidet gene film
having a nmelting point of 20 about 105C to 110C can be used as the | ow M
resi B fiHemapHroPIEEtEdNeveiectad fospees i HEAT hek i) iesmed &f®fhetic resin
films that can be used in the present_ invention are TOt iniended to be

i i t ed StEesehschand oRstsrtEBEfAMIART 119 REChAR RYL B8RV 12 7 el ti ng
points, and fil formed fromother resin rials.. appropriately
sel ect e@HAPLFEYT PRKe c 8P h ar’P‘&p??\#b‘Fe%%&%%éeﬁ%?s&%‘?is&%lhs% esirabl e

t hat the_ high- res) fil e ti of ,ng when the
| ow Mp _rpeogiy%‘?’ty!%l'm ?&?}Pbaﬁ%glg%gﬂélegﬁ?gt{r’%%i ) ﬁ%ﬁ%{g’e?é, ¥Ntﬁﬁiel |9ndi cations
30 Of hicglh dialiddiigs BobBLAR AV HELbhRE 1 REL Hat¥d ese et dgcpm 39 a

rel ative polnt of view, and are not intended t imted by the specific

mel 4Ny RRIHES Bf dbBer IBERABING £8S idbritidiffer mEOVEVET issiged sufse heat
i nsulating foamed paper containers holding foods such as cup noodl es are

usual |y 1518y eglkelobeMpatading £31af cbnsti bgteatidre cubermel]l rpunfdae of the
resin filmused as the lowM resin filmnust be 100C or higher.
of the containerbody. Therefore, thenmeltingpointof the low-Mp
resin film must be lower than the melting point of the high-Mp
resin film that forms the inner wall surface of the container
15 body. For example, as previously egplained with regard to the
related art technologies, ahighmeltingpoint polyethylene film
having a melting point of about 130°C to 135°C can be used as
the first thermoplastic synthetic resin film. Furthermore, a
low melting point polyethylene f£ilm having a melting point of
20 about 105°C to 110°C can be used as the low-Mp resin film.
[0096]

However, the respective thermoplastic synthetic resin
films that can be used in the present invention are not intended
to be limited to combinations of polyethylene films having

925 different melting points, and films formed from other resin
materials can be appropriately selected and used. According
to the present invention, it is desirable t‘hat the high-Mp resin
film do not undergo melting or softening when the low-Mp resin
film is foamed iby 8 heat treatment. That is, the indications

30 of high melting point and low melting point are described from
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[ 0097] For exanple, when the inner wall surface of the body and the outer
wal | surface of the body of the container are 10 respectively constituted
of a polyethylene film one surface of the base paper (inner wall surface
of the container) should be lamnated with a nediumdensity or

hi gh- degs%[ggfﬁg%ég%?ifﬁ@e’l% \;J.'helvm a9l heet RSt Ol fedn Bdl ftﬁ‘f%e( euketewal |

surface o ain shoul d be Tam nated wth a | owdensity

pol yet hyhepBeldpddi £ c Heg thiigckpesss ait the respective fddis fiamae | ami nat ed
on the base paper is not particularly Iimted. However, it is preferable

t hat t hecilivelknessneé tiesd aed inesitatingnfoimed regest iconted nelre out er
wal | surface of the container body, be appropriately set up so as to be a
t hi cknes® lslifk ficets siar as hep2@odiles diza/esuat breubbheetedteo OMYAEM on as a
heat insulating layer when the filmis foaned. [0098] For exanpl e, when
the But of walilisarfaker ofthehaedbing Peint pigy-hiesrednat F1m apest oF

| ow-density polyethylene film the ZJ,':E é)chickn ss,of the filmto be

| ami nat édeoROMTEPLESE LRape NS Hele5 PV BETp AL 9Bfi t he ot her hand, when the
i nner wglgl s] rface of the container body is constituted of a

medi um d&fs; t'y or high-density polyethylene film the thickness of the

filmto be lam.n b i.§ 1N i I i mteed. 30
However, it i gﬁr%%ﬂ%@?’e%énsgﬁgu% %a%ﬁc%l%gié%fo %;Jtlae}éfkﬁ&n% @Al}t(‘)ie

appr OPr ALl 30 4310008CHEE ECCLRESHAARNOL Lifk tdimtRARRNT aldeon oOf the
cont ent en the container material is nade into a heat insulating foaned

Papgy CYHYRYivedyNesnihertbégliess pofl veltbylbhbnBilm, hend anivtaioed on the
base paper "varies with the resin 5 material of the used film it is

desi r ablgr £ae IaEs®digear i Lyneskidlledupéasent thieheontdiner amhcadd atel y set
up the thickness,
be laminated with a medium-density or high~density polyethylene
film, while the other surface (outer wall surface of the
container) should be laminated with a low-density polyethylene
15 film. The thickness of the respective films to be laminated
on the base paper is not particularly limited. However, it is
preferable that the thickness of the low-Mp resin film that
constitutes the outer wall surface of the container body, be
appropriately set up so as to be a thickness sufficient for the
20 film layer after foaming to function as a heat insulating layer
when the film is foamed.
[0098]
For example, when the outer wall surface of the container
body is constituted of a low-density polyethylene film, the
95 thickness of the film to be laminated on the base paper may be
25 to 80 um. On the other hand, when the inner wall surface
of the contailner body is constituted of a medium-density or
high-density polyethylene film, the thickness of the film to
be laminated on the base paper is not particularly limited.

30 However, it is preferable to set up the thickness of the film
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while taking the properties of the resin material into consideration.
[00991 10 The printed layer in the paper container material constituted
as ‘expl ai ned above is forned by using the brightening ink conposition
according to the present invention, and performng surface printing

gravure a?rﬁr%ﬂ%t‘ér]‘.y_til?a's% Macesithe kekibthate coneheé ek riaftdoaut er wal |
surface the container. 15 The constitution of the printed |ayer is not

parti culgr kyel toht&tt whandtasycowddideronateetchhd ogpedraynbe apelited. FIG 1
is a schematic cross-sectional view show ng an enbodi nent of thepaper

cont ai nemsnHtringl foimed paperbockh peiteshodinice MaGthicknees @F itheed | ayer
40 contains, on the low M resin film30, a print 20 pattern 42 such as a
decor at ifildmsatoebe, Lewinaed conthacbase iR VAGIRAKY EBRPOE tiesH Tof t he
present invention. %01001 Conventional ly, -Whef a %i nted J.ayer, .such as
showf | maesial] ofstherpeed ol ie HtoweMiePaErRLe | Tor R RFH TGS Yed i nk,
there .25 .5 tendency .that the printed |ayer inhibjts.t f gam ng of the
| ow Mp rséesqlr}qqap%s%lpht&}e ghE q%?ﬁ?ﬁ%%?%?e %ge#iqpmgg??c&%%g%%’ng i s not
uni form t he pri depr r.aby: i gni ficant

di ffereﬁ%gqiehrﬁaé@'&gn&ﬁghggﬁéaﬁg%g%r?gt e éeg?sé%gq%ac%:ét}?saa yl-llor%eo\s/er, accordi ng

to the ﬁf‘c’% ipuention, the 30 occurrence of depression on the printed
surface% e?ietzjﬁe% %oém’ ng 41 of the low M resin filmcan be effectively

suppressgshedil G 2 is a schematic cross-sectional view showi ng the
condition of "~ the paper container material of the present invention shown
in 161G 1 af trere peithgefiodapdrbynatheapapseatorsmineds mefteaialn FIG 5 2,
according to the present invention, the printed |layer has excellent
f oani ng esdaptishitedas emptaihed ebove it frrnead bknesag thebrightening
ink composition according to the present invention, and
per.forming surface printing gravure printing onthe low-Mp resin
film that constitutes the outer wall surface of the container.
15 Theconstitutionof theprinted layer isnotparticulariylimited,
and any well known technology may be applied. FIG. 1 is a
sehenaticcross-sectional viewshowing anembodiment of thepaper
container material. In the embodiment shown in FIG, 1, the
printed layer 40 contains, on the low-Mp resin film 30, a print
20 pattern 42 such as a decorative pattern, formed from the
brightening ink composition of the present invention.
({0100}
Conventionally, when a printed layer such as shown in FIG.
1 is formed on the low-Mp resin film using a colored ink, there
25 is a tendency that the printed layer inhibits the foaming of
the low-Mp resin film, so that the thickness of the film after
foaming is not uniform and the printed areas are depressed, and
thereby a significant difference in level with the non-printed

areas occurs. However, according to the present invention, the

30 occurrenceof depressionontheprintedsurfaceafter the foaming
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of the low-M resin filmfoamed by a heat treatnent (heat insulating |ayer
30') becones uniform Thereby, the surface of the printed.|layer 40 becones
uniformwi th the foaned surface 10 of the filmin the non-printed areas,

and thus the occurrence of surface unevenness is suppressed. [0101] FIG 3

h f th
I's a schenpilc Gl Qes 386t Qﬂfﬂndﬁldr?\ﬂesg@‘ggegig@% ipp Inven??gfr[]Go the

paper cORt ai het- matert al accor to t The

printedyl Byl séﬂeﬁat149ecmerse%%alamehéwts%uahqsh@mddaﬂ%ll@n 3tis
constituted from an undercoat | ayer formed on the low M resin film 30,

and a pehBtpedd YohtddnekofidPsh a1, bﬁethl@@&l’e%@z@lt Layent#dn shamf onmation of
such a printed layer can be carried out by, for exanple, first printing a

white 2@IGNK. efeerthwimntbamedwnyf aceadf tthatfiehtn 3Gs ahdwhhienFpGinting a
pattern with a brightening ink. In the paper container material having
suchb a @ensctoudiog, tadre thesgntninpantien, i the auiddedudpygrabadnvent i onal

brightening ink, the printed areas of the brightening ink are still
depresséﬂcé&éﬁnih@@hl% agntabddd tys pRGeEh %@feﬁwwﬁ%&ee thigkRggSpeen

ded, and a diff | t t i nt ed
LT ace T BRgy SPN MECEST B8 b 1 f”eeﬁl@f’%ﬁ?ﬁ%ﬁ&&%&%ﬁ BheBERE print
Do Tk ifrnehsal’ LBVEE 3 bkl TRA ehPh"0 thele | (helCLERLER N9 | DS
f T ' | It of
eant g iR e 40 {0\ A0 e LT ek dBuganer ool |
thi gk g% %ﬁé‘dfﬂnﬁ)rl'nmtﬁg ﬁé‘z’i—fﬁs?ﬁﬂﬂ;ﬂi"a%a'ses§nd5t~!‘i1iéi%é16%¥ﬁ@.9@8ﬁée' s easily

obt al ne 0102 5 FIG 4 is a schematic cross-sectional view show ng
anot her sreghedbABNLn8Tchhes Papers\epradeel, material according to the
[0l01]
FIG. 3 15 a schematic cross~sectional view showing another
embodiment of the paper container material according to the
15 present invention. The printed layer 40 of the paper containex
material shown in FIG. 3 is constituted from an undercoat layer
44 formed on the low-Mp resin film 30, and a print pattern 42
formed on the undercoat layer 44. The formationof suchaprinted
layer can be carried out by, for example, first printing a white
20 ink over the entire surface of the £ilm 30, and then printing
apatternwithabrighteningink. Inthepapercontainermaterial
having such a constitution, when the print pattern is formed
using a conventional brightening ink, the printed areas of the
brightening ink are still depressed even though an underceoat
25 layer of the white ink has been provided, and a difference in
level is prone to occur at the printed surface. However,
according to the present invention, when the print pattern of
the printed laver is formed using a spec¢ific brightening ink,
the ink film does not significantly inhibit the foaming of the

30 low-Mp resin film. Therefore, the heat insulating layer formed
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present invention. The printed |ayer of the paper container material shown
in FIG 4 is constituted froman undercoat |ayer 44 formed on the film 30,
and a pattern 42 consisting of a first 10 print section 42a and a second
print section 42b formed on the wundercoat |ayer 44. The formation of such
a printg a'&%@&lﬁgf f%%&ghg%f%ﬂa Mehd Pakinifnbitd) d Head thkhehehayer is
printed”as ~an undercoa ayer 44 using a white i'nk over the entire surface
of the bikn3USGAURAN Vi1 dksesONdnlar glic irf ARBLEEACIIEEIikly pesat ed Using
the whité ink to forma first print section 42a, and then printing is

per f or mad r¥si-B0uackehabeni ©0ed £l v roitwi nadbn- pri nted areas ot her than the
first print section 42a of the second |layer fornmed by the white ink, to
forma qgeégoad print section 42b. As such, there can be forned a printed

| ayer having 20 a two-layer constitution (white/ white and white/brightening
i nk)5i n whi chFlfe 4i$ atsqremadris are TorReatianplofieheheyiny agrdheecond

print sections 42a and 42b, can be fornmed on the undercqat _|layer 44. The
or der ofemgodiriend @ﬁtﬁhFhEaﬂﬁ¥t%P?Fﬂ4%ﬁﬁimﬁﬁ?iﬂéiﬂﬁqﬁ?qﬁiﬁgtﬁgt Grmthe

et and secong brln pariging 25 2l (g see{ auter Locaat ] culrl
having 3.GonSLiluLlon SUEhas PROMRJN Gy S B GheLAll ey iydke aspect

t hat as netd i n” connection w a printed
surface i - venie | iy coddsi OPLak Beds ARt hat since
the thi é@ngggﬁgﬁﬁrﬁg%?ﬁﬁfﬁgg(ayera%%ﬁ%ﬁon the TowNp resin filmis

CONghaNty-; Ol SEBLAGH A4 Akl Sidmepribavbagtiossizmirbenadunetiness | s
nore easily achi eveg even after the foamng of the lowM resin filmby a

heat treald@oatb 16920444 n Thke fprRsenbni of entdlon, puhahednlayeer (s nt i ng
prlntEdcarried.out such that, initially, a first layer is printed as
an undercoat laver 44 using a white ink over the entire surface
of the film. Subsequently, a second layer is pattern-wise
15 printed using the white ink to form a first print section 42a,
and then printing is performed using a brightening ink in the
non-printed areas other than the £irst print section 42a of the
- second layer formed by the white ink, to form a second print
section 42b. Assuch,therecanbefbrmedazmintedlayerhaving
20 & two-layer constitution {(white/white and white/brightening
| ink) in which the print pattern 42 consisting ¢f the first and
gsecond print sections 42a and 42b, can be formed on the undercoat
layer 44. The order of printing with the white ink and
brightening ink that form the first and second print patterns
95 at the second layer, is not particularly limited.
[0103] |
The paper container material of the present invention
having a constitution such as shown in FIG. 4 is preferable in
the aspect that as previously explained in connection with FIG.

30 3, a printed surface with less surface unevenness is easily
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| ayer such as shown in FIGs. 3 and 4 is fornmed, the white ink used for
formng the undercoat |ayer or the like is not particularly Iimted.
However, it is preferable that the white 10 ink have a conposition that
does not significantly inhibit the foamng of the lowM resin film

Accor di ng, 49,20 a%@%%damﬁﬁgﬁ? ‘i:ﬂ?c%@ég%tf ARSI O 1 - Wikl Nk

cont al ng’ resin a solvent.” Fromthe vi ewpoint

of concgal YapdshhEt f?é&@%% t db?carih%r b ent&d 8a@radt titani um
di omdegglﬁ%héb&hl eg& gmantm Furthe?rrlmge the b ?n er resin and the

sol vent heainhe 0l aet et d nesvimedi Ddeoreasidid y il sadd/enes afitei ousl y
exenplified as the constituent conponents of the brightening ink

conposi then febmihe pteskat lowmientésin filrarbwe b beiatenreatnehs .pr esent
invention, it is 20 preferable to use a urethane resin and a vinyl -based
copobyndi010idn conbi nati on as the binder resin in the white ink, and anong

the urethane resins, it is nore preferable to use a urethane- uregS resin.
The ni xi ng raﬁﬂotb%d?#%%e%ﬁﬁ’éfﬁpﬁléﬁftHEeUr%‘? HAFREP RS 1S, PIW'F‘ Flsed

ﬁgiﬁlﬁyﬁé%tfe%ngﬁﬁaﬁétm%' R PSR, tﬁmﬁ 15 HRedn i g de Sénigm)
3096

vei ahideeecer, 3ehekOy H Trafreoll’ 1Bdh B4 d 13 B

Pri Nt g0l Lk SOman U AByLoE:! q]rmggrgfe&hﬁie%ﬂaeaeﬁe i the

present vent o) particu and any well known

t echgol ‘1\% meb{cﬁﬁBE‘sﬁélqu{haﬁ%@%k%ot % ildhe 8288t 19f iMeISDE 1Ry printing
using a te or the I'tke over the entire surface of the filmso as to

form an seRganeost iy ebw-Hp xsiat €51aUchResordhny tocaheremdinentcoat er or
a reverse roll” coater may be used.

of the present invention, the white ink contains a binder resin,
a white pigment and a selvent. From the viewpoint of
concealability and light fastness, it is preferable to use

15 +titaniumdioxide as the white pigment. Furthermore, the binder
resin and the solvent can be selected from the binder resins
and solvents previously exemplified as the constituent
components of the brightening ink composition of the present
invention. In an embodiment of the present inventlon, it is

20 preferable to use a urethane resin anda vinyl=based copclymer
in combination as the binder resin in the white ink, and among
the urethane resins, it ismore preferable touse a urethane-urea
resin. The miring ratio (solids content) of the urethane
resin/vinyl-based copolymer is not particularly limited, but

25 amixingratioof90/10maybementionedasapreferableenbodiment.
The content (solids content) of the binder resin in the white
ink ig preferably adjusted to 30% by weight or less relative
to the total weight of the ink.
[0105]

30 Printing of the ink composition for forming aprintedlayex
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[0106] (Heat insulating foaned paper container) The heat insulating foaned
paper container according to 10 the present invention is constituted from
a contai ner bodynenber and a bottom plate nenber, and is characterized in
that the container body nmenber is formed fromthe paper container materi al

according to the present inventjon. Mre Lfically,, the heat _insulating
foamed pRpERe IR el NYERE ™ red&ht Pﬁﬁszﬁﬁﬁ%ﬁiﬁsﬁ“yﬁ? dsaglﬁoé\ﬂyi n FIG 5,
a contain bod 0 for tal rd t he

ot csent MY Bh EoGHE T EIB B Bed P 51 nf g T TAS S e Eads w th a
bott om : aNaloP resiihf bknmhd 1ihe pager tgent ai ner

mat er i agkiégl%ggrlﬁ#g&%%ﬁtlvﬁlﬁsggrgf %cl\@ngge; 3‘of ?hgt contlai ner and the printed

| ayer 2Q_en t.hg,lexedh ¢ aden ffiilkimsbohEsts hEomutear unalelrcoatf dagebpb of the
container, thereby tormng a container, and foamng the lowM resin film

by heat st £8até ARG dIE 2608tH Neoatle@)0Z] rdhe quadeessi gy wveli@entad Lt he heat
I nsul ating foanmed paper 25 container of the present invention can be
carri edcodtebymappbgi ngeda wel | known technol ogy. For exanple, firstly, a
cont ai ner body nenber obtained by punching the heat insulating foaned
paper dOAL&iner material of the preset invention along a frame into a
predet erm ned shape, and_a bottom pl ate nenber, obtai ned by 80 punching a
bot t om pgE&a& ﬁﬁﬁéEﬁEFnan‘?%e‘%aﬁ’%p%n?@?tarlrﬂ%ﬂa 45 predet ermi ned shape,

R R S R G R R e .
car Whed P TAR ST et ot LR PO FRLVE by ARRREE 1 member
forms the inpet.wal L SULT AgRnewhi bgathe biowwdrdmsden finl mMH et he
container bodymenber is formed £romthe paper container material
according to thepresent invention. More gpecifically, theheat
insulating foamed paper container of the present invention has,

15 as shown in FIG. 5, a container body 50 formed from the paper
container material of the present invention, and is cbtained
by joining the container bedy with a bottom plate 60 such that
the high-Mp resin film in the paper container material forms
the inner wall surface 50a of the container and the printed layer

90 on the low-Mp resin film forms the outer wall surface 50b of
the container, thereby forming a containexz, and foaming the
low-Mp resin film by heat treating the container.

[C107]
The processing of forming the heat insulating foamed paper

95 container of the present invention canbe carriedout by applying
a well known technology. For example, firstly, a container body
member obtained by puﬁching the heat insulating foamed paper
container material of the preset lnvention along a frame into
a predetermined shape, and a bottom plate member obtained by

80 punching a bottom plate material in the same manner into 2
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outer wall surface, and the |am nated surface of the bottom plate nenber
cones to the inner side. After a container is formed by assenbling by a
cont ai ner manuf acturing apparatus as the above, 10 when the container is
subjected to a heat treatnent, the lowM resin filmis foaned and thereby

f heat | at I nd heat | at f d

cont ai ﬁgréﬁgtégﬁzn%‘eé%%p@%‘{%%aafrﬁsmnia%i{ét % ar%flﬁs%%{‘ RUETRE (ime in
the heat 15 t t t hj d di
o' the. pr GRRTERELBFL i 25 e %% P o T e
used. ABRESONNAY AG-PLS ”%%ﬁ%‘f tldhw ST BPRLaRELALaLY Sel ect

and det €érm né tEe CO%%I nati on conc#ltlons o the heating tenperature and

heating,ki 155 5 hadn 20 e ngRhirEBEu E Ohg tdihdridutls WsedartNe@aial alicht he heat
treat mant arried out in the container form ng process involves, but not

i nt epdednte Hiee IHigH-06h tesin fidal bEgthe rpertatines bbdphoabek0@6rmE0 about
200C, and a heating tinme of about 20 seconds to about 10 mnutes. In the
case of thei bgner|waitdensifeyepovhel dyitend od5Mpt hiesknefslw Eayms the heating
tenperature is preferably 100C to 130C, and the heating tine_is preferably
about 5ouiteutvesll sorface nandshersaminatad agrfeansl thRa AR PIEER as hot
air, electrical heati n%and el ectron beans can be used. Wen heating is
perfornﬁl@mb@?:ngoﬁﬁﬁ ‘é‘Prt &| E8gY @d—ldeneawﬁ%ro? GREFIIGF it %Pﬁ“@ a tunnel
equi pped with a cony, SSI ble to

produce® Wﬂ%@%ﬁf 15 ﬁﬁggfﬁaﬁlﬁtﬁg\/ c?ﬁ%atblaspaé?kﬁﬁﬁ 3’1 ow cost .
0105, Thn a2 ASEBEEL bR ML B0 0 £ B LR B £ g et
treatment atteriNe ASSRIP la'n@gtﬁé@eﬂf FERG fhabhe: §Oni M N8S Layer,
and thus a heat insulating foamed paper container is obtained,
[0108]
The heating temperature or heating time in the heat
15 treatment for forming a heat iﬁs‘ulating layer, vary depending
on the properties of the base paper or thermoplastic synthetic
resin films used. A person having ordinary sgkill in the art
can appropriately select and determine the combination
conditions for the heating temperature and heating time that
90 are optimal for the filme used. In general, the heat treatment
carried out in the container forming process involves, »Hut not
intended to be limited to, a heating temperature of about 100°C
to about 200°C, and a heating time of about 20 seconds to about
10 minutes. In the case of using a low-density polyethylene
295 (thickness 70 um), the heating temperature is preferably 100°C
to 130°C, and the heating time is preferably about 5 minutes
to 6 minutes. As a heating means, any means such as hot air,
electrical heating and electron beams can be used. When heating
is performedusing hot air, electrical heatingor the like within

80 a tunnel equipped with a conveying means using a conveyor, it
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In the figure, reference nuneral 50 refers to the contai ner body, and
reference nuneral 60 refers to the bottomplate. FIG 6 1is a schematic
cross-sectional view showi ng a magnified view 10 of the reference nuneral
VI section of the container body of the heat insulating foamed paper
cont ai ner shown in FIG cont

ed of, i th d
fromthés&ﬁ’tsérl%&lﬁcp’é%i'f%‘%légﬁﬁﬁlﬁg shikeiNeds wrhtennegeras,

aheat i nsul atlnﬁ | aye { 30" formed froma lowM resin film a base paper
10, andP#B®4 fi Bﬁf\‘/g Qi F°F¥1m 20 formng the inner wall surface of the

cont ai ngrlohi addition, the layer constitution of the container body
menber 19 cont ai ner shown in FIG 6 is equivalent to the structure

obt ai ned by fpgagi ng it B%P%e@@mé“ﬂ%rw RRbRLhE! the hmwuddudd 6F 3. 20
[0110] As it can be seen romFIG 6, the printed |ayer 40 that forns the

cont g nekasU{ACE: ShVRchmed bape? dentoninpasedtal nad b yureter wioed olidyer 44
that is provided over the entire surface of the heat insulating | ayer 30

and f or grk ore stndrit f ek thands2ibaipgiand frattisygo #ghe kantiad nesr ned
thereon and forned froma brightening ink. As such, according to the
present Tonrienfigure, sefevente nyfieradd? ﬁ9§?ra¢w@?ﬁﬁﬁ@t%meébﬁéwfml |
surface of the contai ner bog%:{ is constituted froman. ink c osition

havi ng a8fcERPFERENESaRAMmEF Bk it RISy tot ﬁ@epPPFlF%’H H’Ja\"'}‘;%‘? ( erénce 30
M) Goasdrbei adnd iRy SEeh e ML A T
]I;Iulr folr?gsggel ﬁe%oég?ﬁ‘ggarﬁtlﬂ%en% q;'PL‘I': E%C%ég Oﬁggh%yﬁorﬁ:ﬁ%}%{;@frntgre%ﬁle print ed
il B R R T R
cracks container body is composed of, in the order from the outer wall
surface 50bof the container, aprintedlayer 40, aheat insulating
layer 30’ formed from a low-Mp resin film, a base paper 10, and
15 2 high-Mp resin £ilm 20 forming the inner wall surface of the
container. Inaddition, thelayerconstitutionof thecontainer
body member of the container shown in FIG. € is equivalent to
the structure obtained by foaming the paper container material
shown in FIG. 3.
20 [0110]
As it can be seen from FIG. 6, the printed layer 40 that
forms the container surface shown in FIG. 5 is composed of an
undercoat layer 44 that is provided over the entire surface of
the heat insulating layer 307 and formed from a white ink, and
25 a print pattern 42 that is formed thereon and formed from a
brightening ink. As such, according to the present invention,
since the printed layer 40 forming the outer wall surface of
the container body is constituted £rom an ink composition having

excellent foaming adaptability, the printed layer (Reference

30 Numeral 40 in FIG. 3) on the low-Mp resin film (Reference Numeral
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inthe ink filmis suppressed. As discussed above, when the ink
conposition according to the present invention is applied to construct a
heat insulating foamed container, it is made 10 possible to realize a
snmoot h cont ai ner surface having excellent heat insulating properties.

Ex | 0111 5 Hereinaft . AL ti i
Spect 11 88 1y Bt 2 AP Uy B b Ek A SCAThNE T SRR “ThBAL i on i s

t intend t | J.mit ‘. | j ' tated
ot hor wi S8+ 1Rt pgp i Arhyd SRTRREH B Exn ol B3R BATLL Y PERY S P by

wei ght * apda iDL ueLah! " rRQHEaReE! | YAl Yne EOdAly dPrenanaiiop Exanpl e
1 Prepgratlon of polyurethane resin varnish) 313 parts of a pol ypropyl ene

gl ycol hawiing £a 1pUNBencaverasr i bediDl £t dia svaixgidl lent2, f@8@,ing3 parts of

i sophorone diisocyanate, and 60 parts of ethyl acetate were fed into a

f our snegkrgthibask tvequhppedcutténee st f rewrface tursrvwanmnsssr ona thef | ux cool er
and a nitrogen gas inlet tube, and the m xture was allowed to react for 6
hours atcc®@Gimedesuafate ricgenpgaessedeannd s ocguBDeprepof RsICkTas
obt ai ned. Subsequently, this prepolymer was 48 added dropw se into a

m xt ur e iof te pakt 18R isophErRRE -anPhRedisgrdsd R dRR et ate, and

180 parts of isopropyl alcohol, and the chai,n.length was ext .
Ther gby,irécpgpwpgé—ﬁ%a FEQEALIng, ERi Ehe (W%Fé‘r%#&ﬁf%égno’o? aﬁpﬁigl% hi s

| yureth in.5 ish (P i sh) had 4 solids cant; [, 40%
i stost (5 ansiauct: 22B6apaEs L EAb A0 E IS o SR ol "HRght Of

9,008 The JBASUEETRAY ;9f £ BR.OPH AN S Gt £ 468 nsdLhhk¥ilient

heat insulating properties.

Examples
{0111}

15 Hereinafter, the present invention will be more
specifically explained by way of Examples, but the present
invention isnot intendedtobe limitedtothoseExamples. Unless
particularlystatedotherwise,the"parts"and"%"inthepresent
Examples indicate "parts by weight" and "3 by welght",

20 respectively.

[01l12]
(Preparation Example i: Preparation of polyurethane resin
varnish)

313 partsof apolypropylene glycol having a number average

95 molecular weight of 2,000, 63 parts of iscphorone diisocyanate,
and 60 parts of ethyl acetate were fed into a four-necked flask
equipped with a stirrer, a thermometer, a reflux cooler and a
nitrogen gas inlet tube, and the mixture was allowed to react
for 6 hours at 80°C under a nitrogen gas stream. Thus, a

30 prepolymer was obtained. Subsequently, this prepolymer was
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usi ng SHODEX DS-4 (manufactured by Showa Denko K K. ) equipped with a U/
detector and a refractoneter. 10 (0113] (Preparation Exanple 2: Preparation
of vinyl chloride-vinyl acetate copolyner varnish) 25 parts of a vinyl

chl oride-vinyl acetate copol ymer (SOLBINTASR, manuf act ured byN Ssi nChemi cal

| ndustryCo., Ltd.) 15 was m xed and _dj.ssolved in 7 arts .of hyl acetate,
and t hugdgdedslnarvers ol NEO @ ¥ T 8F|?ci]eP@FF|§I°tjai:%?% g %gﬁﬁr&g%‘avarm sh

f test (PVCGP h 14 I 20 1.
P?repgr aS?Srié%‘Ft%P g%{'l\é/ﬁ ﬁ&zt%@la;albcgﬁ'?gn%%‘f%g% %%ém%%%Pie‘Q h varni sh
bt d p La 1, herid |
cet at o EERIY e L E R S B oc BORER o R e PR e R Tt fon
%ﬁﬂ?;ﬁ ?,é?:eééggagbsvg fsRPNyas e@zf)’&é‘ﬂl@d uUniTRYE PaglierabhidePASTEN 1100TA

um num K. K.; solids content 65% particle size 12
%ﬁ%&%& Qﬁu%f@ﬁrﬁd hidl aC§olicﬁé(lc\6$alt/én4:56fnﬁ®l%lf aC twirsed sy yFu;j i
S|Iy3|a em cal particle size 5.2m , and 29, Sparts of am xed
sol vent zgopked mﬂlQOOrmiPdayépwrid)hewan@ht oG maneonbare@mh‘xa@ét ate =
40: 40: 20 30 (weight ratio) were blended, and then the mxture was stirred
49 over ®O0G.NUTEs meashranenspef thetesl eculs yaieht mes FReHRed 098t ai ned.

[0115] 2. Preparation of white ink 5 12 parts of the pol yurethan resin
var ni sh usiimai GEGDEX D$ (W@Mﬁéﬂ:%ﬁd@&%%’aﬂe%oz{(ﬁgr t SBHHATRE vi nyl

chloride-vinyl acetate copolymer yarnish (PVC-PVAc varnish) obtained in
t he with a UV detector and’ a rerfractometer.

10 [0113]
(Preparation Example 2: Preparation of vinyl chloride~vinyl
acetate copolymer varnish)
25 parts of a vinyl chloride-vinyl acetate copclymer
(SOLBINTASR, manufacturedbyNissinChemical IndustryCo., Ltd.)
15 was mixed and disgolved in 75 parts of ethyl acetate, and thus
a solution of a vinyl chloride-vinyl acetate copolymer varnish
for a test (PVC~PVAc varnish) was obtained,
[0114]
(Exanple 1)
20 1. Preparation of brightening ink
45 parts of the polyurethane resin varnish obtained in
the Preparation Example 1, 8 parts of the vinyl chloride~vinyl
acetate copolymer varnish (PVC-PVAc varnish) obtained in the
Preparation Example 2, 15 partsof a non—leafing aluminum paste
95 (ALPASTE 1100TA menufactured by Toyo Aluminum K.K.; solids
content 65%, particle size 12 um), 2.5 parts of untreated silica
(SYLYSIA 450 manufactured by Fujl Silysia Chemical, Ltd.;
particlesize5.2pm), and29,5partsof amiged solvent containing
methylcyclohexane:isopropyl alcohol:ethyl acetate = 40:40:20

30 (weight ratio) were blended, and then the mixture was stirred
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Preparati on Exanple 2, 40 parts of titaniumoxide (TITANI X JR 800
(manufactured by Teika K K )), and 28.8 parts of a mxed 10 sol vent
cont ai ni ng met hyl cycl ohexane: isopropyl alcohol: ethyl acetate = 40:40:20
(weight ratio) were blended, and then the mxture was dispersed and
kneaded with a sand m |, Thus, a whi &e ink_for. tktJe under.cnqgt as

obt ai ne@ver029eninytes Wit iidiciPedt- prihEed? | BYAFR AR o Med ner

mat eri al _haying a high nelting point polyethylene film (nelting point

1330 ISH’-ﬁéFﬁa'i n advance on one surface of a base paper and having a | ow

mel ting ngsﬁ pol yethylene film (melting point 106C) |am nated on the
ot her 20 ace of the base paper, was provided, and on the |low nelting

poi nt f%lnbgg Lhe, BL esf almi@e Prdt ed layer of white ink/brightening ink
overprifiting ﬁaV|ng a printed layer constitution such as shown in FIG 3
was gornmed with %agggvcm &hePbeokupeeRaneUsé B treernitelt ebitak naddibhe
brightening ink 25 previously prepared. [0117] 4. Evaluation Firstly, the
paper Ce@RedMeiarmiion Btardy hgld. ppamtecd £ thywinfbcimeridedginyibed above,
was eval uated on the 30 adhesi veness, heat resistance and abrasjon

resi st aacetatet bepobgner i vamd dhayEVC-R¥a6r U bl s} (PREFAIDWN§PEval uati on
met hods. The results are presented in Tahle I. [01%3% Héﬁ%ﬁ*#@ ion of
adhesi vé&mepay a5 iCEL LOMPER (Zredlsher bl af AddMAkT *B5C2d he

printed surface of the paper_cantajner  mater,i nd S five tines
with fi88ér dnaghdachuned HeY (e mds Spder e A5t ?{3'%{%3% d¥ PR

10 solvent containing methyleyclohexane:isopropyl alcohol:ethyl
acetate = 40:40:20 (weight ratio) were blended, and then the
mixture was dispersed and kneaded with a sand mill. Thus, a
white ink for the undercoat was obtained.

[0116]
15 3. Formation of printed layer
A paper container material having a high melting point
polyethylene £ilm (melting point 133°C) laminated in advance
on one surface of a base paper and having a low melting point
polyethylene film (melting point 106°C) laminated on the other

20 surface of the base paper, was provided, and on the low melting
point film of the material, a printed layer of white
ink/brightening ink overprinting having a printed layer
constitution such as shown in FIG. 3 was formed with a gravure
proof press, using the white ink and the brightening ink

25 previously prepared.

[0117]
4, Evaluation

Firstly, the paper container material having a printed
layer formed as described above, wWas evaluated on the

30 adhesliveness, heat resistance and abrasion resistance of the
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adhesi veness to the base paper was evaluated on the basis of a conparison
between the area of the region adhered with the 10 tape and the area of the
region fromwhich the ink filmwas peeled off fromthe base paper (on the
| am nate layer). A: The ink filmdid not peel off at all. B: The area of

the region framwhich the ink filmwa eled fraomthe bas er or the
whi te | RESBSRPOSIYHon 3G TSGELEBGNE 1810 EHE SHHLAr PhESFBERGA adher ed

with the tape. C. The area o he. r.egion .f romwhi ch the ink fil mwas peel ed
fromt hghﬁaggsﬁgﬁgra’é? ?E%S%"tr?csé lﬁ}lkieaéﬁolr‘rgp&s'i tion, is greater than 50% of
t he arez_ Cifl he regi on adhered with the tape. [0119] 20 (Eval uation of

|

heat resistance) An alum numfoil piece cut to the sane size as the printed

mat t er Ya3UBeiRASEE Qunbbeverésded surface, and the alum num foil was
pressed tTor 1 second wth a pressure of 2 kg/cn2 using a heat seal tester.

The Reat resigEanoeArds (vl stedesh fdnze i35 waisniadhierkdnper ahare at whi ch
the brightening ink was transferred to the alumnumfoil. A The m ni num

t enper atoui e twdss U6 @b fhitghpapeB: colita imer mavet brpendtwae pwesse40C or

hi gher and | ower than 160C. 30 C. The m ni mum tenperature_ was | ower than
140C. FivieOtR0ds wWiAlbr Ashoers esinst Bhee)thiEhsapepasf Peate8afht edPhg i nk
printed surface was rubbed wth a high-qualit aper under g load of 2.5
N cnz ugidhgsdvesesgkliehtle thaRe HFRRL WASK ngi%‘ﬂéﬁg‘é e dife PagtF Phe abrasion

resi stance was eval uated from the numher, of rubbin requir. renove
20% or - Mo FEMBRT L AEmEREF YRRy O1° repiinthd STTaneind el ith ¢

10 tape and the area of the region fromwhich the ink filmwas peeled
off from the base paper (on the laminate layer).

A: The ink film did not peel off at all.

B: The area of the region fromwhich the ink film was peeled
from the base paper or the white ink composition, is 20 to 50%

15 of the area of the region adhered with the tape.

" C: The area of the region fromwhich the ink filmwas peeled
from the base paper or the white ink composition, is greater
than 50% of the area of the region adhered with the tape.
[0119]

20 (Evaluation of heat resistance)

An aluminum foil piece cut to the same size as the printed
matter was superposed on the printed surface, and the aluminum
foil was pressed for 1 second with a pressure of 2 kg/cn? using
a heat seal tester. The heat resistance was evaluated from the

25 minimumtemperature at which thebrightening inkwas transferred
to the aluminum foil.

A: The minimum temperature was 160°C or higher.

B: The minimumn temperature was 140°C or hicher and iower
than 160°C. |

30 ¢: The minimum temperature was lower than 140°C.
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A: 100 tinmes or nore. B: 50 tinmes or nore and fewer than 100 tinmes. 10 C
Fewer than 50 tinmes. [0121] Subsequently, the paper container materi al
having a printed |layer formed thereon is heat treated for 5 mnutes at
120C to foamthe low nelting point film and then evaluation 15 of the
foam ng adaptability of the printed | ayer and the external appearance of

f oam ng,[04A81a sensory odor test were carried out according to the methods
shown bel ow. The results are presented in Table 2. (0122] 20 (Evaluation
of foanﬂﬁ&réééBPaBFF??éﬁn%%¥ the surface of the printed |ayer obtained

ft f ' f. the_l 1] ' f [ | | of
The white | nRRRriaR oY BReVaRER TR T b o 5o s B A PubBelCC! Vo
felt by L [ a ' fo tgh 2 by & i i nk
ot SR A B e T G o v i rel 8. & The

di ff gr epe&yish i he¥gbeWabhak hon Wad d Bs i A1 | s 156! a0 theagbasdby per cei ved.
B: The difference’ in level with the white ink print sections 30 was

percei vedsiotsame wxi ental bt @ £Tbe thdé mmereec rilsvislgavirelgutimedwhi t e

i nkprint sections was perceived fairly significantly. [0123] (Evaluation
of extermakemppea@hoer abrkoafi tiyy Stllretyt afetbé wsardrgthisugggearance of
the brightening ink printed surface obtained after the foam ng of the | ow
mel ting poink:filPmh KbBeyi guand¥e observed, and the degree of occurrence

B: 50 times or more and fewer than 100 times.
10 Ci: Fewer than 50 times.
[0121]

Subsequently, the paper container material having a
printed layer formed thereon is heat treated for 5 minutes at
120°C to foam the low melting point film, and then evaluation

15 of the foaming adaptability of the printed layer and the external
appearance of foaming, and a sensory odor test were carried out
according to the methods shownbelow. The results arepresented
in Table 2.

(o122}

20 (Evaluation of foaming adaptability)

For the surface of the printed layer obtainedafter foaning
of the low melting point £ilm, the difference in level of the
white ink print sections and the br_ightening ink print sections
was felt by touching, and the degree of depression of the

25 brightening ink print sections was evaluated according to the
following criteria.

A: Thedifference in levelwiththewhite inkprint sections
was hardly perceived.

B: Thedifference in levelwiththewhite inkprint sections

30 was perceived to some extent.
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of ink splits (cracks) was evaluated fromthe areal proportion of the
crack portion occupying the entire printed surface. 10 A: There are no ink
-splits. B: The total area of ink splits occupies 50% of the printed
surface. Di The total area of ink splits occupies 80% or nore of the

i nted f .15 [0124] (S d t.). A brigh [ is i nted
Mot ter havi ngca THeAk e Hns S LEBE ol SRl Fonik Rl L OF SR B8 mel | ng
poi nt ;bggl3%%§%§§683§%9§§xg$9@ﬁf¥i5§H“ | flask, and the flask was seal ed.

Thus, e’ Was™ produced. The sanple was left to stand

for 1r) % S under the exposure to sunlight, and then the odor in the
flask was &b

S 'Subjected to a sensory evaluation. The evaluation results are

present e(‘i:xﬁafigﬁ%%ﬁ & ?kt%?ﬁa@d%pé@réﬁ@efdﬁsﬂ@dr@imt perceived. 25 B; The

odor in the flask is slightly perceived. C. The odor in the flaks is

stroggly percehwedraté Gi2ektebxauphpse 2ramcd @ fante Compsh enivey Bxdknples 1 to
4) The various conponents as shown in Tables 1 to 3 were bl ended, 30 and
bri ght emirig tieak suwEsee polepaireal afterdthg feanitg odnthet low iy £ 189 net hod
and preparation procedure as used in Exanple 1. Subsequently, each of the
bri ght eicrigti Akimvess vésvaldviehsriedr phtethe 4pFresnct RETHW S i ng poi nt
filmof the Eaper container material accordin%lto t he. sane t.hod as used

in Examsifeink spelts Heragksdnivat oviduahger Eoat 1 BF SRhLTRY W ut by
using the, Same Wt 818 S obiby Sl SRR Slind Hlrrace.
10 A: There are no ink splits.

B: The Lotal area of ink-splits occupies 50% of the printed
surface.

D: The total area of ink splits occupies 80% or more of
the printed surface.

15 [0124]
{Sensory odor test)

A brightening ink printed matter having a size of 0,2 m?
obtained after foaming of the low melting point film was fed
into a 500-ml conical flask, and the flask was sealed. Thus,

20 a sensory odor sample was produced. The sanple was left tostand
for 17 days under the exposure to sunlight, and then the odor
in the flask was subjected to a sensory evaluation. The
evaluation results are presented in Table 1.

A: The odor in the flask is not percelved.

25 B: The odor in the flask is slightly perceived.

C: The odor in the flaks is strongly perceived.
(0125]

(Examples 2 to 19 and Comparative Examples 1 to 4) '

ThevariouscomponentsasshowninTables];m33wereblended,

30 andbrighteninginkswerepreparedacccrdinqtothesamestirring
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In the Tables 1 to 3, the details of the brightening materials used in
Exanples 2 to 19 and Conparative Exanples 1 10 to 4 are as foll ows.
Leafing al um num paste: ALUTOP 18TH (manufacturedbyAsahi Kasei Chemicals
Corp., solids content 80% particle size 7 m Non-leafing alum num paste

A. LPASSTE 1100TA man fact red Al um num. K. |.i ds content 65%
fpl)_art i ck[@eic}hi@ EE pﬂfegﬁgi‘ ? Hﬁﬁfﬁefcﬁ'éﬁ?esa UW%SﬁEEEXRR}?E I?r’mnuf act ur ed (E)y
oyo upi num art i Si r

pi érrent PRP @ﬁPR&EgiéS(‘%a g?&?e%%yﬁt%ﬁfg%ﬁks I'Pg. us%%rttol &PEFze 5 to 25
m Tr eate %%@%ﬁ@éﬂﬁﬁin@'ﬂiﬁ'ﬁ hepbgal conBlihkd.

particl 5 P ze Nt reat e a ( SYLYSI A450manuf act ur edby

Fuji Sil }ﬁgharlg@%gﬁdm@t o HRAE L0 E @ £BbBCa S nde@n EREAPLeSubseuent |y, the
paper container material’s having an 25 overprint printed | ayer produced in

Exanpl ego2nh0id8 @ndhLomparabivel &xanpies chrirded wetdoyisedngtbeal uate the
adhesi veness, heat resistance and abrasion resistance of each of the
printed sah@y&hStenlhheasatmatmmm s Bxpmdaple 1. Furthernore, the paper
container materials having a printed |layer were heat 30 treated for 5

m nut es [&.2820C to foamthe low nelting point 54 film and then

eval uations of the foaming adaptability, of the ri, nt I and the
ext ernal appedpafibe Bgbieant nEP %notl'he ‘%E’e??s"drilocﬂ 2’5&9%%?8188”. ed out

1 b Eaterigls vsad A Aneibien 3 g e Bad Hskaefvée&ar&paeaﬁ present ed
10 to 4 are as follows.
Leafingaluminumpaste: ALUTOP 18TH (manufacturedbyAsahi
Kasei Chemicals Corp., solids content 80%, particle size 7 um)
Non-leafing aluminum paste (ALPASTE 1100TA manufactured
by Toyo Aluminum K.X., solids content 65%, particle size 12 ;,uﬁ)
15 Aluminum flakes: METASHEEN KM100 (manufactured by Toyo
Aluminunm K.K., particle size 12 pm)
Pearlpigment: IRIODIN 120B5 (manufacturedbyMerck Japan,
Ltd., particle size 5 to 25 um)
Treated gilica: SYLOPHOBIC 200 (Fuji Silysia Chemical,
20 1td., particle size 3.9 um)
Untreatedsilica (SYLYSIA450manufacturedbyFujisSilysia
Chemical, Ltd., particle size 5.2 um)
[0127]
Subsequently, the paper container materials having an
98 overprint printed layer produced in Examples 2 to 19 and
ComparativeExamples 1 todwereusedtoevaluate the adhesiveness,
heat resistance and abrasion resistance of each of the printed
layers in the same manner as in Example 1. Furthermore, the
paper container materials having a printed layer were heat

30 treated for 5 minutes at 120°C to foam the low melting point
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sensoryodor test were carried out in the same manner as inExample

1. These evaluation results are presented in Tables 1 to 3.
5 [0128] |

[Table 1]
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.[0131]

As it iz obvious from the Tables 1 to 3, the brightening
ink composition of the present invention containing silicon
dioxide and a brightening material such as aluminum, is such
that the ink film conforms to the foaming of the low-Mp resin
£film without significantly inhibiting the foaming, and splits
of theink film (¢racks) donotoccur. Therefore, thebrightening
ink composition is suitable as an ink for forming a printed layer

of heat insulating foamed paper containers. Furthermore, in
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covers one surface of the base paper; and a second thernoplastic synthetic
resin filmthat covers the other surface of the base paper, has a | ower
melting point than the first thernoplastic synthetic resin film and is
foaned by a heat treatnent to form 10 a heat insulating |ayer, wherein the

pri nt ed hayge; heoh ARG ANobBEL A A0k A0 RAA 1APIMDREASH C

synthetic resin film and the ink conposition conprises a brightening

mat eri alg; 194, k@@N ddirg¥ir-eRcesaiRi NEes1 restwean e 3 igitfenihly 2nkThe

bri ghtening ink conposition according to claim1l1l, wherein the brightening
mat er i alprintedes vsad wadatharot ke navdnitekdsa reed eetredrfaldm &heé ajrmogp
consisting of an alum nummaterial, a pearl pigment and a glass material.
20 3. Thadotigptednitrg snkfzoeposets ovbbaimedli nghvs, clkiengesigr 2, wherein
the solids content of the brightening material is 2 to 30% by weight

rel abi verrd icadidsta andi gﬁﬁtgﬁt%%ep%@P%'@Je?ﬁrfgf G BIGIRFSs BP0 Re 25 4. The

brightening i nk conposition according to,clai r wher ei.n.t he

Al Ut nURRREEEal HER SO YR FOREPIigid JPBRANE BN JHST® TRF Lh S o
T Lo L VR R e e
e g B SRRSO A e gt 16 ol oy BBt e

vei ght ofpd e nitghteRbag §Rky 12t CRIPISISE Phies are obtained.

10 Containers were actually formed and processed using the paper
container material according fo the present invention for the
container body member, and it was found that the same results
were obtained. In the Comparative Ezamples 1 to 4, excellent
results were obtained in the evaluation of the external

15 appearanceof foaming. However, intheevaluationof the foaming
adaptability, obvious differences in level were felt at the
printed surfaces, and results of poor foaming adaptability were
obtained. That is, the results on the excellent external
appearance of foaming in the Comparative Examples 1 to 4 should

20 be interpreted to be attributable to the fact that the ink f£ilm
inhibits the foaming of the low melting point film more
significantly.

[0132]
From the discussions given above, it is clear that a wide

25 variety of different embodiments can be constituted without
departing from the spirit and the scope of the present invention,
and the present invention is intended to be restricted not by
the specific embodiments described above, but only by the
definitions given in the claims.

30

59



61 The brightening ink conposition according to any one of <clains 1 to 5,
wherein the binder resin is a conponent containing a polyurethane resin
and a vinyl -based polynmer, and the mxing 10 ratio of the pol yurethane
resin:vinyl-based polynmer in the conponent is 95:5 to 5:95 in terns of
solids content. 7. The brighteningghgﬁqconposition according to any one of

clainms 1 to 6, further conprising Sorant. 15 8. A heat insulating

f oamed paper container material conprising: a base paper; a first
t hermopl astic synthetic resin filmthat covers 20 one surface of the base

paper; %.Secogd%LD@ﬁM@gs&hﬁ PSB85 Fokink AtNal180¥8 I yehe ot her

surface of th ase paper, has a lower nelting point "than the first

t her mopl@b’s&ir&ﬁﬂﬁ@@ié@m@&baméagdﬁzp@wdoﬁ@aim@tebyaa diemiritgieat ment to
forma heat insulating |ayer; an 5 a printed | ayer provided on at |east a

part 50f 4 hassuphpee; Hffise sheomdplhstibopadttieticynebéni Lilredhatf i | m
wherein the printed | ayer contains at |east one print pattern forned from
t he bri gitwensgne murdaneost therbasbadeny andoz sepovddhgrngmiastit to 7. 30
61 9. A heat insulating foaned paper container obtained by joining a
cont ai neFyIHEWL ite KBB LN B b FhRCoRP Y Pies Hak OFRSHI B 4RPS Poak® H5dFer
contalnet e o2l | SFCoLIend L0 L 3L Syt Uhoe DO QAL JEber ouch
sur {200 LN PES00Y Lo HRRL AL anRASLRSCE ST ig e outer
therlﬁopléisk{éa% insulating laver,
wherein the printed layer 1s formed orn the surface of the
second thermoplastic synthetic resin film, and the ink
composition comprises a brightening material, silicon dioxide,
a2 binder resin and a solvent.
16
2. The brightening ink composition according to claim 1,
wherein the brightening material is one or two or more materials
selected from the group consisting of an aluminum material, a
pearl pigment and a glass material,
20
3. The brightening ink composition according to claims 1 or
2, wherein the solids content of the brightening material is
2 to 30% by weight relative to the total weight of the brightening
ink composition.
25
4. The brightening ink composition according to claim 2 orx
3, wherein the aluminum material is a non-leafing type aluminum
paste which has a particle size of 5 to 40 pm and is surface'

treated with fatty acids.
30
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synthetic resin filmby heat treating the container. 62

10
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20

25

30

5. The brightening ink composition according to any one of
claims 1 to 4, wherein the silicon dioxride has a particle size_
of 2 to 20Aum, and the content of silicon dioxide is 0.2 to 5%
by weight relative to the total weight of the brightening ink

composition,

6. The brightening ink compesition according to any one of
claime 1 to 5, wherein the binder resin is a component containing
a polyurethane resin and a vinyl-based polymer, and the mixing
ratio of the polvurethane resin:vinyl-based polymer in the

component is 95:5 to 5:95 in terms of solids content.

7. The brightening ink composition according to any one of

claims 1 to 6, further comprising a colorant.

8. A heat insulating foamed paper container material
comprising:

a base paper;

a first thermoplastic synthetic resin f£ilm that covers
one surface of the base paper;

a second thermoplastic synthetic resin film that covers
the other surface of the base paper, has a lower melting point
than the first thermoplastic synthetic resin £ilm, and is foamed
by a heat treatment to form a heat insulating layer; and

a p.finted layer provided on at least a part of the surface
of the second thermoplastic synthetic resin film,

wherein the printed layer contains at least one print
pattern formed from the brightening ink composition according

to any one of claims 1 to 7.
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9, A heat insulating foamed paper container obtained by
joining a contalner body member formed from the heat insulating
foamed paper container material according to c¢laim 8, with a
bottomplatemembersuchthatthefirstthermoplasticsynthetic
resin £ilm forms the inner wall surface and the second
thermoplastic synthetic resin film forms the outer wall surface,
thereby forming acontainer, and foaning the second thermoplastic

synthetic resin film by heat treating the container,
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