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DESCRI PTI ON BRI GHTENI NG | NK COVPCSI TI ON FOR PRI NTI NG,
'PAPER CONTAI NER 5MATERI AL USI NG THE BRI GHTENI NG | NK
COVPCSI TI ON, AND HEAT | NSULATI NG FOAMED PAPER
CONTAI NER Techni cal Field [ 0001] 10The present
invention relates to a brightening ink conposition for
form ng, by gravure printi rinted | ayer which
i nparts design applic&gﬁx¥¥3ﬂaﬁﬁpaesthetic properties
to the surface of a heat insulating foaned contai ner,
a paper container material using the ink conposition,
mﬁ%&@ T | (%%ﬂ%ﬁ%%?%§ﬁﬁ%mﬁmﬁ@ﬁ$%mﬂgﬁmR
particul arl’y, the present invention rel'ates to a

vRE A PA £ 18 G M OBROSITEQTNE Of Nk OF MPESITION, AND HEAT
apri nt edl ayerwhi chhas excel |l ent foam ng adaptability,

has | ess sunf@ageuneyemRess ENERIONTRgSER Snoot h
surface with suppressed occurrence of cracks in the
ink film on the film20 of a paper container materi al
having a thernopl astic synthetic resin filmthat is
Techodmed WBieddheat treatnent carried out upon the
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production of a heat insulating foaned paper contai ner
[00&d t her ebyfornsaheati nsul ati ngl ayer; a paper

container material using the ink conposition; and a

heat'hien§ulegteindg ingamid opaperl 225 sc ot & REA IhTlsa iRgatink

i nsul ati ng foaned, paper container having a printed
compgypdrt {Rat O sTPBRrRe! 70 EHHR Y PGRPERPAg P k- inted layer

.C osi tjon, of, the esent _i.nvention has_ _a snooth .
Whigl PRBRY ARATDAPR L oRoar LafY FRACSOGIAE REPerEies to
roperties,. and therefore, .the caontajner .can he
e B e de e S PR S Mg = paper
ini hi;gh-t: ture |iquid ar
corf g & MO SPAL Uy | Wion, ano a heat
ind ISl NG fRamedpane-santidider aseerdhpgitaibhey, the
present i nvention can be suitably used as a contai ner

preideit 38van€iBnOfe BaOW: o Qrbf 0adser Ned YAKNEo/OUPi tion Ffor
sweet red bean soup, m so soup and noodles. 5

forbackol punat &t af/@80R]ich has extBll esefbaypeansdddiebility,
demands for ink and the printing industry are
haseXtendiugfdad anavbnoadsy ange poovapglsi € aticons, sibface with
concomtantly with the varietization of packagi ng
supposEge oS CURserexarpl erackst he fhel dnbfftbnt admeilse film
such as the cups used for those food products. _
of gerrpel Iopréalined BaTeELPl nvvTies 2 thatrodt agttammthetic
products, udon and soba noadl es, which becone edible _
resdavénal FRabtles eered Ry %ﬁﬁ?ﬁbﬁﬂéﬁ&“ﬁﬁﬁuﬁﬁrSFego?¥?r&POE
15 water .is ured into tﬂe cont ai ner, pol ystyrene
the BEEOHEYA Bk PRy HEBLR F§ o RN BAPGFritooF 2 LBet and
thea}:ne%yhteg%mé Q%L(Iela%t iz?gufa{gﬂ%tlla%%r; apaper containermaterial
using the ink compositicn; and a heat insulating foamed paper
container. 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

food containing a high-temperature liquid cor low-temperature



[ 0003] However, in the case of foanmed polystyrene

cups, printing 20 on the cups nust be perforned

individually after the formng of cups. Accordingly,
tQ ne hods , of usi

th t | t
q&&ﬁve PSR v, et B ACH e ‘O h SARpOBPF AR Finer
there has.b i
aCC&i cikadal EAYA0 Stiach il aﬁg?gﬁ%r%%%%ﬂ?ﬁf used as a

ont fltn%eg ODLE - O NG, 0 1HE, | 6830R5,48 1SHeh %)?t Qa&ﬁt heicet

ystyrene price’1s increasing concomtantl

red %%%rﬂlt gdw,eaa%d ndupe RId GeRiLpetrol eum and that

under the inplenmentation of the Containers and

Packagi ng Recycling Law, the food product

manuf acturers are responsible for the recycling fee,
Badkanrsirtd eirtf rom pol ystyrene cups to paper cups 30 is

bei ng pronoted in recent years. [0004] As one
[G0dfz]t he representative structures of paper containers,

there is known a doubl e-walled cup having a heat

i nsdmatdemgndi vdaayer b cleriandisorfred K Bowdithe paperting
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and paper with furrows 5 therebetween. However, t he
1ncisinl ve Ak |eéﬁ:ew@measlrﬁi%@ RO a%h G6YGRs OF %E@lﬁq@éﬁl@msf
and high price, Therefore, heat insul atjng.foaned

coneamdt ardritalhe st g éfaa%lterfdcthtﬂg?%.fep%%% P THeder
Rk 12 5ok T AR SRR P e e

for to%%neﬁorﬁnéaﬁaaocalc \z;(%'rg ayll hcggjlIci %?tea{a FS&{B car :rclﬁee
inc%ld HROT i ;adg%ae ef S 86, oM ailper n3Rd1£ar M, A-hed come

|nsu ré specitically, the paper
edfﬂ¥§‘@e@%&aqahﬁﬁhéésh§§t@r%él%ﬁﬂiﬁﬁdﬂf&ﬂé“aﬂ@hﬁh ofUoiling
exanpl e, hi gh nelting point polyethylene filmhaving
wat ekt ﬂ)@@r@@' P habeuht 1806+ | HIBREE ¥ Sert @Rzt BEvehean
one surface of a base paper (inner side of container)
mainlandisged ool dHanoripaipdipol yetdyd enend iHgathadingdl s ing
nmelting point of about 105C to 110C (hereinafter,
propeferireed, 20 to as "low M film') is |amnated on the
ot her surface of the base paper (outer side of
[O@bhit ai ner) , and a printed |layer containing print
patterns such as decorative patterns, the conpany nane
and HpWsarcdodéni g @ﬁﬁéd)%ﬁoﬁﬁl@déiﬁhé%‘éy%ﬁfn% ﬁé@%vmvpntlnq
film 25[0006] In the Eroductlon % ss for t
on .%pamsnamrssaﬁ@dpsgﬁe meanftaﬁﬁ&l Eé{péﬁt%rﬁ Fn Frning

h f d d
o EE%SL;% el bh Bt B e CRape® PRIEERS shtngtnods
to.f .
of &lﬁﬁnlgs s%lﬂﬁ %{?esdl rogoa X E ?1 G gal%lgCﬁ?R%t&Eg‘a%P? ﬂ@sﬂgﬂﬁ@lng
L Fd-l h | cad
oo dB e L U L B L0 e e

an%ﬁgégkﬂﬁ@ddéﬂf%?g%@SOBQpeﬁﬁ%H%%%ﬁEf§ @&155%§HHE&@£sons

eat treatnment and i s pushed out to the side

auﬂh%s'@Mé@hﬁﬂib@@@%%%r@ﬁ%;@?@Be%&i&ﬁ&%@as@ﬂ@'é@ﬁé@@ytantly

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

is being promoted in recent years.



5 the lowM filmexpands toward the outer side. The

lowM filmthus foanmed functions as a heat insulating

| ayer and inparts heat insulating properties to the

(P per container. Such a heat insulating foaned paper
Lo @ tainer is disclosed in, for exanple, Japanese

P B O e A e
th@%cygg%yfa A @&%f%h@aﬁed% ﬁﬁ%%?lg 4 El%ta%ninﬁgét'\g?ﬂéj air

rmation o printed [ayer on

laytebre ww?lli%fha‘ig 9£r1¥1@§ h P ifdd %‘a@eﬂ hedanphgetalki f0rfurrows

heat 1 nsul ating foanmed paper 15 containers is usually
theGAYd @l ot aeqekdirNgrhe @ gird-aeel pid RigNgakebhellens in
based on gravure printing. In the field of surface
tedild Af higihbasegh ©angrieMt erpeient i Tigeré fike-é s happl iredh ot ing
the surface of objects to be printed, such as various
fodwase geaper s:artcth iplast iarpadkaggigi ropomcainerstention these
Therefore, inks forgravureprintingare 20
veareguest edt ohaveprinting suitability for objects
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t obeprinted, as well as adhesiveness to the base
[O0dapers and plastic materials, and various resistances
such as the resistance to blocklng to prevent, adhesi on

bet e &2 gt i 1Arsetl A O e P ARG INtGI, 2 T tiie generally
Prq ae;kl?%‘aﬁ%%h?%%@%%oﬁg%eﬁ%%%rfa%%{’rb%és”gﬁhéa?%%red Polfpric
syrg ké%}jelg%r gr gy If)“hﬂateiclnggaf;o grg‘ehc&a%ﬁcg'}{e%ipﬁrggtﬁégméfrled

outfaﬁg dlac{}ﬁgf%él\ggptglﬂﬁe%‘oéﬁ@ 'flolr}u)é é)ﬁle@tr%%l ating

However, recentl Y,
la§éerndef]16¥:et Q%nglhﬁﬂ_mg ar P& it A g ddﬂte@ﬂifgr daesrigl nhas a

contain an aromatic sofvent is grow ng stronger, in
stf@alrd oid npiave, ther envimeneent 1wfgh hee PEimg ipgint
wor ksite. [0009] 5Moreover, when the product val ue as
po Bydgatl 4 whiati ngv { oanede papey montabiesbost 130°C to 135°C
considered, the ink for gravure printing for formng a
is pramtred-ddyer @fe ther oy avhex bhaseesipabl yisweh thée of
the ink filmdoes not inpede but pronotes foam ng of
corttteel dem Marfd lamlohated sAsui paies phévashyleasufatngpving
| ayer and 10 can thereby provide a contalner surface
a medViing pPedstsaf fakeuddichnes sl 1 &ikd Fﬁﬁ?lﬂﬁét?ﬁk Fefarred
has | ess occurrgnce of cracks and can provid a snoot.h
to ms Arew -y fade ) 66167 AR tRE P %P%&Pg ace of the

t f ted la 15 of heat
ba A ni v Bael CORVATRGT & TRAr® Rapdblehever

col ALY, SN ks oo o s, oL vor g FERLDS o
L,O'Lll_g%%%ahe IEl(ﬁ Igebg‘aé(?dé)flsaﬁoj"lﬂ%%%ng“é %Jungf“%eooky:aﬁ@ .1.8' ~Mp

as a mai n conponént I'nder conponents,
. hen the ink f|In1|s exposed to heat 20 or |ight over
a long tinme, the | ow nol ecul ar wei ght conponents such
[0@$sPils and fats contained in the polyam de resin
under go oxi dative degradation into acetal dehydes,
t hergby reapysbagcaiproblera of rgenenatidwt drfsatl-ahdsedroamed
odor. Furthernore, since there is a possibility that
papde codbenk i, na pheccomdat atetemayterial having a print layer

formed in advance is punched out into a predeterminred shape,
this is used as a body member of cup to form a cup, and then

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



25 cause a change in the taste due to the generated
fat-based odor, this poses a serious problem [0011]
Furt hernore, when the printing ink described above is
prepared as a brightening ink containin%ii bri ghtenin

poimgt efitdle 30WsHeht BStarkPatFHn ERFat R 8 T AR T 5 Ugeq e -
to forma printed ] ayer the ink filmten t
FOW&W%ME@&StPﬁem%aﬁPﬁa ST PR PO 1 (7RSS Paper
Theref ore en_.a pri I r r I
VI Gt e ol T TS e bh ot L et ] g o pasned out
to tEM MR le (e §ONSREGUAUS, SULL AAE HUIRVEIRESS AL el nereby
etween the printed areas and the 5 non-printed areas,
theANGy LAHSE ity bepdhkkl Wil rd @ HRbbat Bras SOt ARy i Bledp £ilm
surface. Accordingly, in the case of formng a printed
thus2¥@amdsi RanathbhghtienknBek BKinsisLat | yg ale pidedredatmparts
| ayer of a white ink is providedon the lowM film
hedtoyeyel at bhy giterintg danks ey eaackarget suppr esswe: a heat
power against the foam ng of the 10 low M film as
iredfwamddwhidesr Coksaifbus,s evenlohed i wWhittreexanple,
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is printed as an undercoat |ayer and a brightening ink
Jaypia apee atiemte dprHdrasonon tLg igd-dirferi cWR—Alo Nk d19-25368
uni form of the thickness of the Iom&hﬁgfiln1after
(Peftear Recupeoi2]l) 15FRaBsHpt adé- 98247 ontaf ek Premmrpt 2!/
such a printed layer is such that the printed areas of
amcniR-d: Mk BYGHESH 17y (57K SVer It Hg Hro
obyiouslydepressed as conparedwith the printed areas
LOG hwni te ink, and clear differences in |evel occur
Theref ore, the heat. i.nsul.ating p r '
doed Mot OB aaaqe PE & BrolrRor befehotaraps sfPRLay W che

louhu—n :afSL;lb%Flo%hﬁugggéiiiﬁ'fp%ﬁg:eﬁg?{C%ﬁ@%iﬁ&)’f@ém@d paper

€ barcode urthernore, since the foam ng

corPfatdie-d owuMfinkmpd.s- sapphessedr @ nked a surface printing
I nsul ati ngl ayer havi nga sufficient thickness is not

ne (A QINEkd ad dhene-ansr alisongr obhemba 1 it Ofs digaice
i nsul ating properties , 25 such as the container
prhecomEsabell othenahetc wati et ing, plilc ed doptiel conta nerface
[0013] On the other hand, JP-A No. 2006-218708 (Patent
of Dodunenttdtde dirsicliesbssachdovedi onk balsiechapsrs and plastic
applicable to gravure printing, 30 has a sense of
pagifaqirer conhdinsrexceThenefore hiighsgiossrpgsseamdnting are
design applicability. The disclosed col ored ink
regymmhichaveprinting suitability for cbjects tobeprinted,

pearlpignentandsiIicaasbri%htenin nateriq

as YRAI Sifaf AR §S LEREC X DR APAG SHFRITdRFED & lans%m%?erialsf
an R B A S EBF Pof Bedi GRS o FCoRAPPPP 0
pré@%é%lggﬁggfgﬁsgg%%éggaﬂgfg%edP%g%%%rgog%gggtp%inting, and
the abrasion resistance and heat resistance required upon the
formation of container.
[0008]

Furthermore, an ink for gravure printing usually contains
an aromatic solvent such as toluene as a main solvent, 50 as
to achieve a balance between the solubility of binder resins

and the dryability. However, recently, the tendency toward



JP-A No. H9-95368 Patent Docunent 2: JP-A No.

H7- 232774 Patent Docunent 3: JP-A No. H11-189279

Pat ent Docunent 4: JP-A No. 2006-218708 10

Disclosure of Invention [0014 ., In order to
usipgpd g e S difaEBal W@&JSCBPtF‘Fr@ DRI H R § Iy §P Livient

. a heat insulating.foanmed paper_contai.ner, Patent 15
15 GHRUAERE B Bests EACE Ao RUCBF Tt APRGE CBRepReT the
.s%nface o& the low-M film an undercoat |ayer using
PELET Yk "PRat *d6és not inhibit but can synchronize in
[oob@? foam ng of the low M film However, even when a
printed layer is forned using a brightening ink on
suchcaroyader gaah kakebrotiukiacaueeywanaessast ihsulating
occurs, 20 and various properties such as the feeling
foafled QUeRr desitan n2pPlilsCdinlditderang heat inksudat igigvure
properties are not satisfactory. Thus, new
orinMEVENEN: Smih € adesimted 1 Fuet bértier eon Pat eat iBokunierbly
4 di scloses a colored ink containing a brightening
suciptbaiathe butk tthérnddcasembt dogsdrbusuggenttanyf@duing of
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descriptions on a technol ogy of providing a heat
thei hewtHpi figltt chwedcpapéi tobatai e hardyiiRgUAapinat baver and
| ayer with | ess surface unevenness, by using the
carc dheredyi o VHslRe PeCOTYS 1ddc riBdd Gon Ve Teb v s Sutdece
an ink containing a brighteni material has a | arge
unegigpiesss: Gepour thGat HOL (HenF Bari 110 6T W ERNG FF [T Cks
andhﬁ%%efml}zérgdﬁglﬂaé%%%f%sr%n ielci tsxlrtéjaacte osurf ace
[0c10]

As the ink for gravure printing for forming printed iayers
of heat insulating foamed paper containers, there have been
traditionally known inks containing polyamide resinsg 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
or light over a 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
cause a change in the taste due to the generated fat-based odor,
this poses a sericus problem.

[0011]
Furthermore, when the printing ink described above 1is

prepared as a brightening ink containing a brightening material

such as an aluminummeterial, and is used to forma printed layer,



at the printed surface even in a printed |ayer forned
fromthe colored ink. Accordingly, a brightening ink
having excel | ent foam ng adaptability, which can be
|tably used for the articuLar Ilcatlon thﬂ at_ .
theu%f%lalfét Ml Sared it 5 SUBRE&PAers TP B8y -1e tov P
Therefore e, pres vent
Ill%brp%#?gaf?sea&ﬁ¥%§%pFﬁgtFEeﬁg |§Pege§jﬁkag%ﬂﬁ%%fenlng
ve t .9 t re..i e
R A T eRRet Cror oat L0 {retl a1 o Feated oS

Sur%%%r SRALAINELS oc[c%%G]between A ‘f)kﬂﬁﬁfecpfarte'&% and the

resent invention iIs to provide a brightening ink
nonam%etd QRekit ended oy ia bsight endug: idekobek i hof Mk th
~a printed Iayer of a heat insulating foamed paper 15
pri¢@REReFacwhi crddidoaTPoSiihi e exhichh £ Foexdeld @pirinted
foam ng adaptability for the foam ng of the | ow M
lavidd msasicaar estibhtefhiagheak, t ueathkpt ampondd¢hecat layer of
production of a container, and has | ess occurrence of
a wltt aekakiis phevidkd bl tthe The-Merim Lrex c EbWerery danmidig-ening
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adaptability" as used herein neans that the snooth ink
inkg0hiiens ofandte sppPAEed LVvayBPWEBr #Bdll BT t1he $aATARE of the
alowM filmwhich is foanedby a heat treatnment, does
Lovirdte §i 4ol camed et Hpsdd i Hes flaéfﬁ] ngl 3RS t R¥ P Yhe Al te
i ndi cat es f0||OMAé%% erfor nce to the foa

inkwiér BBy P4RE ERe et s U ati o &per amF&E}lEgh%Bgnb%k is
b f f t ta

Oves‘%/ u.nltoe?({%]x ar}fflgajs O A;l%gnle%enthess aalfkn% hdeﬁgﬂorl#ngcozf the

thjicﬂc [loq}ﬂ ’gl‘glol le’@% ej_%an?f (%he pr ese_nt

eﬁilon i's T a brightening imk conposition
d%? ch has heat reS|stance and light fastness in
dition to the properties described above, fornms 30

an i fddrpddal, rdaesoneh : gerenatentoshcRderp evefe By e r
exposed to heat or light over along tine, and is

is exeel et | thabsasio resd st anteyhiand | bt askidgigcening ink
property and adhesiveness to a low M filmthat serves
ovaSp A basey aaé ebivabu sl QG r Aot deconppeett wafthttthee printed
present invention is to provide a brightening ink
aremposSivliore whilch afobschetr udef tevenopat it bovvkmcand.
is excellent in the various properties described
Theaboiere | 0OEIedDANHErt Il doprer PR praydminer does not
invention is to provide a heat insulating foanmed pa

acEot @i nemandlefieal Way iofg LRSI need hay@rpraPﬂr@an? o as

t he brlghtenlng i, nk co ositi rhhch | exce g%% e
lm%ﬁ%%gteﬁﬁeaail pasityr u%%v@%b ER i s % grores
s:Ln e eEth ea%oattrafr?é ngpttﬁgdlévgrﬁs ?1fr§a£s ! Qu];%‘pl%lsggdl ageheat
insulating layer having a sufficient thickness is not obtained,
and therearealsoproblems interms of heat insulatingproperties,
such as the container beccmes hot when hot water is placed in
the container.
[CO13]

On the other hand, JP-A No. 2006-218708 (Patent Document

4y disclosesacoloredinkwhichisapplicable togravureprinting,

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



15[ 0020] Anot her object of the present
invention is to provide a heat insulating foaned paper
cont ai ner having | ess surface unevenness at the

contain rface and havin rinte er.
desd g 4EB 1 CRR LY - ha%ﬁg as?heaiaﬂo e Beg e Afains a
cellent, 20 expgrna anceg%m%terlags and%.é$ainly
e

peaféﬂ%%?ﬁ%? C RECeH %C%%ﬁtl aving a’prin
usePYSE LOLRD, Lhqmddie.dyd gggsglwff&ggf]@oeg SELLODe papers

I"ent various properties or der

tha%%yeeab}pfl@a%'e@lﬁﬁem@eeeegﬁq hdk dhes pe b@tc%%s%%uﬁtlon

l'ayer of heat insulating foamed paper contal ners
mat@@ggqgoggdp&hbhqlmkesent i nvention have nmade a

t horough investigation on brightening inks. As a

r esehtenthecknwentons bava feundotlateshen a printed

| ayer is formedusing a brightening ink composition
confaiteinng Deiclumean di:oxpdd &dnd #7bRBGRTdEN ng mat eri al
such as 30 an alum num material, the ink filmexhibits
exc&khltent Dad&m@ablbltJPFaerheHﬂdaﬁﬁﬁ@7@f the | ow M
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film and the occurrence of ink splits &cracks) in the
i nk PRCERT §osuppréssed JPTRat!Oi-s 2 OtOrﬁ?eZ 18VER/t ors have
found that by using the brlghtenlng I nk conposi tion,
the differences in |level between the areas 5 printed
wiith the bri ten|n ink and the other printed areas

DisGofHE Ss @ & heat insulating foamed paper

(00 qtalner obtalned by a heat treatnent can be

ectively reduced, and thereby a heat insulating

{ 02IFRAPARSE (ORKBLRSL 12 agfgégghﬂe%n@éé Hehe o Fgyjnted

quality Tn terns ness esigh applica

1ay3e<} and aestheti G fr, %%rgt /25, g I?Ap%e %ﬂﬂag_n@&celﬁa%nt

heat insulating properties, can'be realized.
Do RERSENE L YEaL O ks chASed 9o s ULdi-rh 1 Adl] @J@ﬁtﬁé surface of
descri bed above, and relates to the followi ng itens.
thd 0822pl1BALk) rat vaspeehaaf 1Eherpiesentarn Aventhen does not
relates to a brightening ink conposition for formng a
inbdidingt bdtl| @yerstwractar drdate iinsthat fowgnfroaned thapbsw-Mp £ilm.
contai ner material which has abase paper; a first
Howelvermoel as tihersg mirhietties! Fagéen ifd Farnhdtuscioveadmomhtening
surface of the base paper; and a second thernoplastic
inkygn syeihhes Uéldleééiioﬁtﬂp YR hatrEaveraa RN T tE il far@irs,
of the base material, has a | ower neltlng:$0|nt t han

andgy e Hous Hﬂ@@eﬁme@sﬁ%%ﬁﬁ HéYs Feding Al motgta idesian
d.b he t t f t | at
PRIGTEE. et G T T o Y Al (DTG P ROt
=3 %fg%;nwﬁﬁéefﬁg%c@ﬁggwwsa oty ke
&gjlluu \?}Ebé‘%ﬂe‘l ch.Csoaﬂodle o&éggluge{il ﬁi{eéo{@asi'ﬂng
ven teni ng

a bF&%%%%ﬁg%éeﬁgme? Q.SL %&ﬁlﬂ{@@oc@ﬁr&%td'd@n%st PoBe xg a%%‘&' any

e brightening material is pre

de N8 O] Jrd 01 MG HRIRS &l elecd Qfgg fa Q{Ba?dq insulating
alum nummaterial, a pearl pignent and a gl ass

foa‘iﬁcﬁ%hﬁér &Hﬂ[ﬂd‘ﬁ{e_{@hg_ﬁihﬁea golinds:coayentyiafh tBes surface

brightening material is preferably 2 to 30% by wei ght

undwiratdase by tkengotak weilghtdofinkhe bewghteniag dedcribed
conposition. 5 The alum num material is preferably a

in rbr- keafieng stiype ahummhuovpasieingi € hohbshizepang intdteerial
size of 5 to 40 pm and has been surface treated with

haf al eygacivgprsGo24]power against the foamingof low-Mp £filns,

there is a high possibility that surface unevenness would occur



The silicon dioxide has a particle size of 2 to 20 gm

10 and the content of the silicon dioxide is

preferably 0.2 to 5% by weight relative to the total
ght, of the brightening ink conposition

0025]
at Bhﬁc%‘flrf%%qi ﬁqrg%,ee]eg,egb{ﬁ %Pg&%ﬁﬁeHFYSSnfé?Flﬁ?‘ggf%“i%he
ol h
oo Bt or o £ 2 reséﬂrﬁi?xfg%éﬁéhgﬁn%ﬁ% By Fenmgcetent
f@%ﬂﬁe'ﬁgré{ﬁ*%@%ﬁgfop?%ﬁ CPobae ST PR Yo el ehntht
pacteldfity L0926k 200 S2cald AIRSEh 06 NS B RLper

invention 'ates to a heat insulating foaned paper
con%%@%@l@erlgaggghgh including a base paper; a first
thernoplastic synthetic resin filmthat covers one
[oosunface of the base paper; a second thernoplastic
synthetic resin filmthat covers the other surface of
t heThase fpaperihdas2ora [Lowenthehtinguppont etihiam adhiress
first thernoplastic synthetic resin film and is
thef darmd bysachebtioweatmentden forsmladddte ipslllamsngosed
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| ayer; and a printed |ayer provided on at |east a part
hergftoffpses iinf 4be ot etlte ode oard tiher ABsasritensipst Het dieat
resin film wherein the printed |ayer contains at
inspdadtingn&opiiest PIPFacesti i fed from the bri ght eni ng
ink conmposition of the first aspect of the present
OOlﬁOentlon [0027] A third aspect of the present
i nv nsul t|ng fo

Lonl BBD<GE: BT pbo s Bk LAV R SRR e 4
brlﬁg][t%%q S nsyheat s ulating d 9@9%31)@;@%&% aj NTeor

eria cona aspec rese

fo%ﬂlﬁgn%! éf%%ﬁr]ﬁ%| gtggﬁlpg%%ﬁlggg$$?f|l %?é?ﬁﬁﬁﬁiggbé?:
cor@@Nb@Nelhich ink composition exhibits excellent foaming
adaptability for the foaming of the low-Mp film as a 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
film of the printed layer formed on the surface of a low-Mp film
which is foamedbyaheat treatment, doesnot significantly impede
the foaming of the fiim and indicates following performance to
the foaming, whereby and the heat insulatinglayerwhich is formed
by uniform expansion of the film, is maintained in a state of
having surface unevenness at the surface to a minimum.
[0017]

Another chiect of the present invention is to provide a
brightening ink compositicon which has heat resistance and light
fastness in addition to the properties described above, forms

an ink film that does not generate foul cdor even when exposed



material fornms the inner wall surface and the second

10 thernopl astic synthetic resin filmforns the outer

wal | surface, therebyformn ngacontai ner,

andfoan1ngthesecondthernn | astic synthetjc resin film
b Srhe

to ]B?aﬁé%ﬁ LEPBAL P RET tthe OBEnt AT fier® ™ 68281 “TheCpl eskbAP 5100
Ilcatlo cl riorit ased, on. Japanese
o AT G L O NS D565 00 P33T Bl By S L Re (sAke" o
r.ch 2 e subj ect matter of
LlLﬁh%lhh ha?r%éexglnco%égfégggelhgg ‘the present
@Ilcatlon by reference. [0029] According to the
present i nvention, there can be provided 20 a
br i gﬂb%ﬂbagobﬂgceoapoc%&é 00 J0hitChniBREQYASI thes provide a
problems of the past in the printed layer of heat
brilgh$énahignd nfoameg opapeionc aMianebes heal uzes ad heahatic
insul ati ng foaned paper container having a snooth
solswhfracedand excellent extetaatzappeananger @t idescribed
excellent in various resistances required of an ink
aboamd in 25 the printing quality. Furthernore, when such
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an ink conposition is used, there can be provided a
[00d€dt insul ating foaned paper container which has |ess

surface unevenness and a snooth printed surface, that

i s, Pacshest ALARETT Patthe e tedBV SRRt ke b?uﬁ?ﬁ%‘alde a

| ayer is constituted to have a brighteni

hea&vﬂereﬁ%‘wag 6R2BEP IR &P hr.nand Flnlthd B parinted
Lo, S25 0, AR SR b SSSENCLLC Boperieh Al 1o
o T LT SRR 8o
by CHYUA NG LA N8 RS 8UrddNeMd QM insulating layer.
[0020]

Another object of the present invention is tc provide a
heat insulating foamed paper container having less surface
unevenness at the container surface and having a smooth printed
layer surface, that is, having a smooth surface and excellent
external appearance, by using the container material mentioned
above having a printed layer formed from the brightening ink
composition excellent in various properties.

[0021]

In order to solve the problems from the past in the printed
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
whenaprinted layer is formedusingabrighteninginkcomposition
containing silicon dioxide and a brightening material such as

an aluminum material, the ink film exhibits exceilent



FIG 2 is a schematic cross-sectional view show ng the
condition of the paper container material shown in
FIG 1 after 10 a heat treatnent; FIG 3is a

enatlc cross-sectional vie h ng a nbodi
adagf g ipdroditarrer ik G diend s deng oy ﬁ'@"en

h
oS et MR P00 b, sy Th e B A RERE S élfppt ssed.
ThaRaESrtﬁ&?&%b@%&o?@&ﬁ%ﬁ@ cﬁﬁﬁpEgbg 6&95&H hLenlnq

perspectiv V|ew oW ng

ink@RSHRodicent  ¢f, L @%ﬂf@%é'd@%ﬂfﬁ'ﬂ§%$p§ﬂ§QmQ§P%ﬁe areas

cont ai ner accordlng to the present invention; and
prl%Q%th&hl $nd pehgARELENEr O88- §§@tt@@aith/éﬁ\@ﬁzsﬂ}ﬁéfédl%z%as
magni fi ed view of "the section VI of the heat
in itasul=Aatrme:d oaned neaperi reontaiiner fehaewd ipaditGedntainer
Expl anati ons of Reference Nunerals 25[0031] 10BASE
obtRARPER 20FER5EzTHERVEPLAST| € SYDE HETT & RES IV RtddMced, and
(H G+ MP RESIN FI LM 30SECOND THERMOPLASTI C SYNTHETI C
theRESIYN: Fe & MLAEOMANVRNIE RESIAND FHpéMron Bl MEATavNSYIeATIaNG ent
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LAYER ( SECOND THERMOPLASTI C SYNTHETI C RESI N FI LM AFTER
PripGQAMING 240 PRI NTED 1IYPR  3PPRERNTE PAT THRN G2 B0 iRgpility
PRINT SECTI ON 42B SECOND PRI NT SECTI ON 44UNDERCOAT
and_ APERISOGONPACKER tBEpY and also havizga QR ARk Reat

SURFACE OF CONTAI NER . .
insulating properties, can be realized. The present invention

is based on such findings as described above, and relates to
the following items.
focz2]

A first aspect of the present invention relates to a
brightening ink composition for forming a printed layer to a
heat insulating foamed paper container material which has a base
paper; a first thermoplastic synthetic resin film that covers
one surface of the base paper; and a second thermoplastic
synthetic resin film that covers the other surface of the base
material,haseilbwern@ltingpointthanthefirstthermoplastic
synthetic resin film, and is foamed by a heat treatment to form
a heat insulating laver, wherein the printed layeris formed on
the surface of the second thermoplastic synthetic resin film,
and the ink composition contains abrighteningmaterial, silicon
dioxide, a binder resin and a sclvent. The brightening ink
composition preferably contains a colorant according to
necessity.

[0023]

Here, the brightening material is preferably one or two

10



1050B OQUTER WALL SURFACE OF CONTAI NER 60BOTTOM PLATE
OF CONTAI NER Best Mode for Carrying out the Invention
[0032] 15Hereinafter, the present invention will be

expl ained in_detail. (Brightening ink conposition) 1
o TTRESGRT GhE bAFNG I COmGoRt Fon° SEBOFH I o 1hey 2 PesT
| e e is " aht eni i Nk i
oL9RE R Mg Dy 130 gIRVa £ bt | ROT TG A e o Tay s g tent
or HRE, BUFARRLShel BS-RPRQTE IBHOBOL SO L%, ST K s

re1G@ALRI NS LB S d Alye 1?’?‘:% bps - iRasePaReink ddkddosti tion.

thernoplastic synthefic resin fil'mthat covers one
TheSM EREEuRTlRE iBASEs PRk 8N & reecare fiher APPé agtinG num

synthetic resin film25 that covers the other surface
pasek whechase papetihassazé owed el o iprgapoibats bdanm sthe€ace

first thernoplastic synthetic resin film and is
trehoanediilty aheat atrielat.nent to form a heat insulating

| ayer, and the ink conposition is characterized in
[O00HAt the composition contains abrighteni ngmateri al
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silicon dioxide, abinder resin, 30 a solvent, and if

nec&bsary L igosolépante NASt AePRBFLEWENE: Z@eRET pt] Gy M/

thefirstthernopl asticsyntheticresinfil mull bzrsinglg .
andy ghergedtent 45 thicgh MpCPBSTFHOF HIRI: IRT SfRe 29edoRds to %

t heropl asti¢c synthetic resin filmas "lo resin .
by pREApt f@é@éjtvgm%hfﬁﬁ & W&W&%P?a@%&%&%eﬁ@g ink

bri ght.eni ng i nk conposition of the present invention
COMPOSesiYably a material which inparts, for exanple, a
[Ooi%gse of brightness of nmetallic tone to the ink film

and i s capabl e of increasing the design applicability

andﬁ%sbﬁﬁhiecﬁ PLOPRTd %%e‘?ffertaliﬁypraogklﬁf)oﬁ§n@ whot £ dhhg a

t hrough the sense of vision. In'general, the sense of
oo RrHHNesSr 061 £ Red DAl Pbhscan® Bfndthe COFeRBEGre, the
Sensations inparted, through the sense of vision, by
mixike ¢eltab benehd MolngictHaond heshhi: ghheni-bgsedt eolaher in
as well as a structural factor involving the
theatbapgasant i and ofdrentlat B6nSofo tthe Dingtwews v the solids
material 15 within the ink filmor near the ink film
corsuarftacesidiuget her with a surface factor originating
fromthe snoot hness at the ink filmsurface, and the
[00Z%4de. [0034] According to the present invention, in
order to inpart 20 a preferable sense of brightness

; to
t he & BRCPIAMAIRP AP A-AhBT BFPRRtEHTRE 1Rit eRlLaFFESi O psheat

. hecessary_to optim ze the nature of th b{igﬂ%gning W
i kbt Eq GRS o, CUHE SUT T A T Uik e Wt b Dase

article size or the concentration used. FEurth r
pad%ﬁ?naaﬁlﬁﬁﬁlE%%f?%ﬁf?%gﬁ%d?y?ﬁ%?ﬁ%ﬁirﬁf rhgﬁéglgé%grgbvers
_Lcontainers.25 is_considered, an ink, fi t.ai. i et

(hﬁiﬁgrbﬁfgﬁfbﬁfﬁb“ﬁ%f fﬁa%nngs ot 5€ % gg%ﬁqfh%?gthCLlc

regﬂrg%!ifl'&n%gakycamsbith% S Bgef aart ng. O ¢f FhadpNphBer, has

oanming of the lowM resin film [0035]

a 12xaAPLes wafhd ke bl ghkening FRi-gEi @he%ﬂﬁ@ﬁblé_@ﬂi@esy@ﬁfﬂetic
I n

30 the priesent invention include an al um num
red®l efiBl, BHdPed lfoaned by a heat Lreatment to form a heat
insulating layerf and a printed layer provided on al least a
part of the surface of the second thermoplastic synthetic resin

film, wherein the printed layer contains at least one print

patterﬁformedfrmnthebrighteninginkcomposithn1ofthefirst



pi gment, and a glass material. In the present

i nvention, these brightening materials can be used

singly or in conbination of two or nore kinds. [0036]

5Specific exanpl es aof the .al um num material include an
asﬂ%é%ﬁ@ﬁnﬁ (mﬂﬁ§%8€%1%¥Wﬁﬁ M ‘past e and al uni num
[Odfwgkes. The al um num powder is a netallic pignent that

é% s not contain a solvent conponent, and al so

i ncludes, 3 1 @Bfn?ﬂtﬁrpirgsegﬁt ahoede Pyncoating: o a(%leat

alum num particles with a resin such as an acrylic 1
ins@Htn SRS PREE - b aahm MR Pasiey hsidi ABkefdlainer
obtai ned by surface treating scale-like fine particles

boddf AN EArmaRd Mk nthd hes At nienparddidl e srdaited paper
paste using an organic solvent or the |like. An exanple
cordfa itthe adawsmwh fihdkes isayhbesactygeaspeat esf athe present
obt ai nedbypi ynmenti zi ng an al um num deposition film
invEB{t0@8Y,] with a bottom plate member such that the first
Anexanpl eof t hepear | pi gment naybeawhi t epear | obt ai ned by
thermeprea aigh @ e ot ere oM i iddn ghid BithjPaal M tpeiner
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fine powder to a surface treatnent. Furthernore,
ma i@yl 931 the gingssr milel i T v St 8359
gl ass, fl akes, and a material_ of 20 gl oss [ t type
th%%#?édilﬁysiw%ﬁcﬁéﬁﬂﬁgl %50%&15&&9 ?ﬁEgﬁl‘q’g‘ig S-u]-y fice,
flakes with a netal. or a al _oxide. [0038 .
endad oo Tht P R Al EmP Y GBI ORU B R TRRe s tic
ositjion of..t se I.nvent i ' -
syngccalllr Ilcculraerqun Ifllrf&?e%%! ﬂf‘eaeplﬂgontﬂé &%talner.
[Oq%gispreferablyanaluninunnaterim.
ent hedi spersibility
and L1-LEyh pthehrsightien Agi nKs @M esiitdyonas &8 8RST A ese
d, §%§g$ﬁﬁ§%u23%§§te is nost preferred. [0039] A%
patEig: abuniivumipasie. im ey ranepased Hy senyshbPdi cant
an 30 aluminummaterial into a flake form (scale form
on hyarwarsl 0f20@8 bathe Ul jart anot ther ptil wietdlz éigs vildde
surface treating the alumnum material with fatty
inaeoimssatependingtion piesdryipeatafl tdvet fat tlyy acd Hsrased-
upon the production, the alumnummaterial is |argely
[OdHssified into two types such as a leafing type and 5
a non-|eafing type. [0040] . , These two ,
t ypeS i HFerd LAt ParESRGeRRN b0 GRERENT ParPE R @¥lded
in the ink coating |layer. at the tine of prg ting, 9ue £
a g FHEHITS drdn COIPRStRd U rPacE (FRAPYRG Bsn@.ob ems o

thd,g68 s Eaf1E BEFAUEE LT (Ao Tl T Rg Rgeit o8 Raeraper
ool RS L R P LSOO ot e
ha\ftir}?g iangﬁéggﬁiﬁiﬁé&y%ﬁdoéxlzgfléﬂk é%?@éfl i lazﬁ%%%trance, and
is excellent in various resistances required of an ink and in
theprintingquality. Furthermore, when suchan 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 smocth and flat surface, evenwhen the printed

layer is constituted to have a brightening ink overprinted on

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

12



15 to the surface, owing to the surface tension.
[ 0042] On the contrary, the non-leafing type
uses oleic acid as a surface treating agent. This
olei¢ acid is |less effective in |owering the surface
aestBR§{ENPESPESPEFed (M RSt £8°1E 481G 20 Accordingly,
after printing, alum numparticles are arranged in
parallel mainly in the mddle of the ink coating
oris® BhecantleL 08T shond, Phauimacoating f11m shows a
giittrering éexternal appéarance of netallic tone.
{005%943] 25When a brightening ink is prepared using a
['eafing type alum num paste, the ink filmexhibits
excelkkent fgapi nghadapt abikbby-sHowevakl thew Bkoldihe an
tends to be sonmehow poorer in the abrasion resistance
embabdnadhesifvenespapas comparied Winkhetrie lcasecoldliusi ng ahe
non-| eafing type al um num paste. For that 30 reason,
preiskenits ipreherabl:e to use anon-leafing type al um num
paste as a brightening material in an enbodi nent of
t heEFpfesénisi aveoh éoat 1§ 0044 s Thec homad edfiaw shypeing the
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al um num paste used in the present 5 invention is
congii gflenabf \Che pebatictonbt B e dahe tiedasagntHe FdGrf aedter
of alum num particles with oleic acid, and having a
a hgaft itérataieréiafter treatment in the range of 5 to 40
m The particle size is nore preferably . in.the range
of &0 351 A FEPREASAA FEPSSSFEE 18 BpndiFdas opRg an
viscosity of .the obtained 10 brightening_ink. ..
enboGiIEREe ST AhE ﬂ‘?‘é’%rm?o@%l%lintelroﬁ“%t ee% saﬂl § Cgcrcgir%élqugr the
h r. hand, if the particle size is 40 pm or
pr%%%?geﬁp%% glgoﬁcealability of the ink coating film
tendsct o be | gwered, QQ4%]-The Rl 4mpum Ralk] Eresvind an
t he al um num paste generally 15 have a scal e-1ike

enkSRBREN ARG the ShaRe iGmeprRsead Bkl heqadig) &o the

size and the thickness . The particle size is an
pred¢eiadeeardiigl;e size on the side of a larger surface

of the particle, and the average particle size is

neasureds hys a paripetei se 26 odi showbotian eahaldizent of the

based on |ight scattering, or by direct 20 observation
heati { hsahaelegtiveman papscopetafcoor dingrionghe phesargsent

i nvention, the D50 value of the particle size (size of
inveltdymul @tndve wei ght percent of theparticles )

nmeasur ed according to a |ight scatterin%_nathod was,

desifdfrat €d igs & & tdge GHTS QG R B[00 M810vH @
)| i.d tent of th [ unj te_in the brighteni
A GHHE TGS PO RR SR 15Tbdent s [ roREFSnLD S0 pF of BP st gred
2 to 3Q0%.b i.ght r.el ati the total ight of th
pare 849( %Yéeﬁmﬁlll‘%wn rel aEtfé/-e {0 e total weig 0 e

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



conposition. The solids content is nore preferably in
the range 30 of 5 to 20% by weight. If the solids
content is 2% by weight or less, the concealing power
and sense_ of brightness of _the in

s t k filmtend %3 B$
| owPéd, HRATt RESPFHARING aBaptabriFrilal §658AGS~t 6 be
decreased. _On _the i f the solids content is
SOSGISY REPaRt TR AER, AOAFEds ty of the
bri ght eni ' 5.1 eases, and the ink fluidity
tends to EgIgQEPegéggg [0047] In the brightening
ink4%onpo§§&k9nPg&T hg present invention, other
bri ghtening materials nay al so be used in place of the
al ugbAum pagke. pHeWeVeECTWaRN a pearl pigment is used,
the 10 foam ng adaptability tends to be slightly
det gpipor akedod® eenRar edwirtrbnt he case of using a
non-| eafi ng type al um nunpaste Furthernore, when
al umanum tiakesocer ghass fl akes are used, excellent

foam ng adaptability may be obtai ned, but since these
fl alk@s ar eoWaEAY NERp8ASIYve, using themin the
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application intended 15 in the present invention is

i napPRopr IANER] WALEr BFRGA.CE0SIF. CODGAGNER The

silicon dioxide that can be used in the present

i NnVSRE on OREERbEALLoSUREARH &F §O080hpddRd known as

"synthetic silica" produced by an _already known

net K8d. REPEESENEAFI e CF0 ¢EFon net hods for

synthetic silica include a wet nethod of producing an

ultrafine powder of hydrated silicic acid by allow ng

dj um silicate bas hi i silica sand as

Besj: j&)éerrragoé? idaﬁr,r}flongf eoglgi qfv%nlei hlgfgin&g%iég?l and a dry
{od§§h°d of subjecting silicon tetrachloride to

codbustion hydrolysis in 25 the gas phase. [0049] The

si | '}fe%]i% @de ysed,lnsthe Prasenfod RMent beneks1A0ked in

particu afﬁy 'i'mted according to the synthesis
det®tihod. For exanple, any of a silicon wax, a treated

silica producedby surface 30 nodifying an
(BT ganasidd ciofk campasdick Mih a treating agent, and

untreated silicon dioxide (untreated silica) is

acceptsablkéghThaipar inklocengicad tofort hecsifiingriaitbri Peesent

used in the present invention is preferably in the
invamgenfi a4 dRoymeven Bnlsi¢omwers Hi oXi dechalbeHyiag, by

particle size of 2 mor less is used, there 5 is a
gr @Rt POV NHANT  t ReP Vi RS | 43It ohhEN8 bty Fge afk the second

conposition increases, and the condjtion of %gf.ink i S.
themerRP poolk L © ONNERE taChe?s Hand Mvkeht 5e< P 2 divadi ok ae? ting

having a particl]e size of 20 Wior reater is_used, tPe ‘
foMRAPAE SEdH BB IS T PAGE TR /i R F1 PRSag &FT Pt Rerr & * s
.. foam of a lqw nelting.point resin fi. t. 10 the. =
o Do P e eS0T RQ PhEbr it Sy shlgace o

cont ai he ends; Lo rLar.at . AC i nQ- :
o B BT bR, Tere SrararRery g e The G g T

: . or e . hphoxide
th%lg\é%%%g%{é 'fgé_ll_ﬁezs's%?rﬂa%é he haRge ek BaberlOnAM kS1owe

e particle size of silicon dioxide is
me DENEE 8k Y -Basured Ay a GoitheF 1 £OUNE efnBkiad resin £ilm,
utilizing a change in electrical resistance, a laser
and®Ehackidd bzl Rgatighiatecatt e6ifdgn Shebheiddkeating layer,
According to the present invention, the particle size
an@eaRS A0 cavepade iparis chersiczert hatl irs tobtaimedbypbhétion
nmeasur enent .
containsabrighteningmaterial, silicondioxide, abinderresin,

a solvent, and if necessary, a colorant. In the following

14



- 20 utilizing a |laser nethod. [0051] The

content of silicon dioxide in the brightening ink

conposition of the present invention is preferably

adj,usted in the ran of 0.2 to 5%b i ght relative.
GesEh L PheODSr AiNGmbS T PR3 NI AT ORRBRT £ Fon oF The 7itl

content of sili,con diaoxide i % by- wei.g r..l.e
be ?ﬁ@?gyi gegefgﬁgeﬁ%ya? h)z:{i”"(%L S%H %(gcsl/felﬁtfl\é% ecl?‘dttncgfthe Zcond

[ [ t i.ng t abiLi af A fil Mg v
e B e e AT PG s etne 1< £ by vy Ght or Tmarer
[Oogg?re is a tendency that the viscosity of the ink

I nCreases, and the 30 condition of ink is nade poor.

Fur ther @ﬁ?htbh@n@bﬁ@%bQﬂL all @sist ancenkends ghGening ink

decrease. The content is nore preferably adjusted in
conbbe itange o6f tReSotosSnb%byemel ghtids nlediewlofy tthenaterial

condition of ink and the foam ng adaptability. [0052]
whibbstiabbytsi nféheexagel ®f zaseolser el bPnkgtomeas mhgegallic

brightening material or a chromatic pignent, the _
tonadapt abel itk fiolnherioam agreblenhel| odr Mp2 s ERY nfHe (dpsign
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is insufficient, and the printed areas at the
appdémediiddit vsund acs tARtAr PoRme gl o 8 Tddp BESEHCHTRa Whole

than other printed areas,_ so that th?%P occuri 10 %g
threuoheflm s80FR ATeVEF 100 Parkh €8FaF Y T THSTRE& Y ness

brighteni_ng i nk contapnin bri ght eni n terial, the
of &pefdpsndedmi hS| eVel° tt}i‘%eablfcfrﬁ%e st aa(r:rcgl e Jimé)rag%ed’
and .t ext er nal_ appear ang f ' -

N e e B e R
Rigsent, d L, | g At 8Lk ahr L Olvi
brﬁ%@aeﬁlwgﬁ\ﬁl‘ﬁg%ggéeg@o%&% gﬁt%%?%acﬁd silicon dioxide
theara%r%r{?‘é{ﬁ%%ﬁi Yruseda e foammg maaptabiilid ndferial
the in Ilmis inproved, so that it is nmade possible
witrareifecihveliy syppiess thiei for nath enrahceyr tagether with

unevenness in the printed surfaces of the printed
a safFeaseCit@NbRggtihetr bryoghicenichg sederhiradss 20[t0053hk £ilm
Furthernore, according to the present invention, when
surtfw-dyr ight ertieng. it.eri al and silicon dioxide are used
together, the occurrence of ink splits (cracks) in the
(043K filmof the printed | ayer upon the foam ng of the
low- M resin filmis suppressed, 25 and thus the ,
f oarfiany ustdyst 151 [Ghey Preserpr 6RE8NtWRTY e 1t OF dehalbie 1mPart
possi bl e to provide a smooth printed surface. [0054
a Anaplaysenss picBhidahbReae TQ dHfadd s rfrtlgmapg’i H’El}lg the
caonposjtion, the ink fi.lmis deglossed and is ipparte
brig QlQﬁ)Wﬁﬂﬁq%ﬂﬁf§6:9ﬁaPeFﬁ§S%§ﬁé§Oo?p Prife oR8 ngfure

rlgﬁ?ness i's
creased. However, _.accofdin t_.he i [ '
e A T
redi cted.effect f. siLicon. dioxiof i nkpfiitMrnore,
meé%ﬂé% ia%?l?%g %é%%gubghﬁfggﬂ%%ggghgﬁﬁlgg%dprov%de more
| i i g0 @ppkizgabh kit ¥+ and Aestdieblager containers
Vﬂ“%?%%%%??%éggﬁtgﬁs nota5 I nt ended ?o be bo%ﬁgeby
is (ReO el hh Sk isAter pretednt hattid prhighpkeseRt material
invention, the addition of silicon dioxide inproves
nudther@dapt abidddon it enbearing ihicketsyppressing the foaming
- occurrence of cracks inthe ink film and the
of upi fierubdly e featrwpyodfthe low-Mp resin fiim.

[0035]
Examples of the brightening material that can be used in

the present invention include an aluminum material, a pearl

15



the ink filmare maintai ned. 10[ 0055] In regard
to the binder resin used in the present invention, any
resin that is conventionally well knomn as a binder
resin for ntin nks .can b es of su
010kSPi 7% ALY LIRS AEdt Mo, FGTIE DACGERy| Dhagug o Hhese
0 ble 1 nltro I S
brlﬁggﬁole e %E%%?Sa%aa| reSInh%agrgglﬁh?£%§%1ﬂ3¥%ﬂ1of
ni.tr II [ 0056] Anong the resins described
two OE 91%%lt%ig]ﬁ%referable to use, but not intended to be
[Oog%qlted to, at least a urethane resin 20 fromthe
vi ewpoi nt of the foam ng adaptability of the ink upon
foa@ﬁ@gl@n@ thenpeasory eder a1andnundenteensidenatiued an
t he various resistances of the ink such as |ight
alulastupesswdpeat anesi shanag, pabtasind s#bsistancElaigs. The
anti - bl ocking property, and of the adhesiveness to the
alumdwuMpppesen f&lannseradilng: as caerds€h2b daternat .coffenin a
use is nmade of a urethane resin, or of a resin mxture
solyenttai eiupenen ur erkanes ¢ éschudssanayrecdnpaheniadohtipd ned
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bi nder resin, the foul odoaﬁ&;nerated fron1the print ed
by apakdénpr oy REedus P2 hel by Winilt Sof e papBficdhtdl serylic
such as a paper cup can be al nost conpl et el

resgni-ii RREERSTROER/ afflfeeﬁlaﬂs%ﬁnaaas% §oh e Bt 2 btk ned
dt t t, | 0

by FAPEREP s g Rerd —ﬂ%&%vgia%psarﬂ%flbees 863l Wakpygy and
t f th k fil

na 30 08 PEERBEELSEAR o i BakE kD DB PAAATE sorvene

or adhesiyane: ! &ﬁ%&%% '\éﬁaer esi lﬁh&nnfﬁgkggmqa9sb@ a type

base materi term "uret hane

of r&a@ééfﬁ'ayésgamea RE JArBRet A ﬁygegm h O MBaRSed ol @360 £ilm.

range of urethane“resins, including the genera

[oodet hane resins conventlonally used in the pertinent
technical field, and nodified urethane resins
|nCmmE%&mpM&bh&m%pﬂaﬁlplqmentmaybeawhltepearlobtained

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
glossy pigment type obtained by further coating the scale-like
glass flakes with a metal or a metal oxide.

{0038}

The brightening material used in the brightening ink
compositionof thepresent inventionisnotparticularlylimited,
but is preferablyanaluminummaterial. Whenthedispersibility
and stabilityinthe brightening ink composition are considered,
an aluminum paste is most preferred.

[0039]
The aluminum paste is generally preparedAby crushing an

aluminum material into a flake form (scaie form) by means of

la



10 resins and the |ike. Furthernore, the urethane
resin used according to the present invention is not
particularly Iimted according to the production
met hod, ~and various urethane resjns obtained b .
a babbi Pihy oF AHIET R VS 15GH! @Fﬁﬁn%%f%?ev&%%wng the
wn in_conn aneDEesi a

kno ctio ith uret S [
2 1§10 ko EPTREA 2, M by LIS PEERRAIngOhE the type of

r ' t e Si :

e g e e T R e o S o Do BHom matgrta
is 18850 ohtal nedr vy react L0 @Rl walk-ncespoyad rand @be and

organi ¢ di1 socyanate. Another enbodi nent may incl ude a
a oRditfd-ed Yy et le resin obtained by nodifying a

prepol yner of 20 a urethane resin with an am ne
[ooa@tpound or an am de conpound. These urethane resins

w || be respectively explained bel ow. [0058]

Spedinkise ewanlyes sofditftferpdhy dhec ampemgetntehdt odfam luginum

used in the production of the urethane resin include
partthe hear fpush&iowncest podylater sfiothe delmgweo £ printing)due
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Pol yet her pol yols, such as pol ynmers or copol ynmers of
to diwy|dddegangie 1oy ShE eve faadd rand et Bfpdr-of ur an;

(2) Polyester polyols obtained by dehydration
(0Qdordensati on of saturated and unsaturated | ow

nol ecul ar wei ght gl ycol.s such as ethyl en | ycol
1, zMﬁﬁf&paB%a%g%?ﬁiys-%%&&ﬁ?&in& E¥S 31357 anedrof, 2tid as
1,4-but anedj ol , neqgpentyl. alycol nt adi al ,.
2 SHEERYPPGRTAa oY 2 Sahac oF P Ger AT aTaT b ReSHIF s 5 a0
t .NO di ' VGOl 4o tr I
Oleg )?co l%an 1 |’p%§pey%é§%ﬁg @Q%agﬁltvjﬁ t esalidy\fé gﬁyﬁm gyeirty ot
£1cl Yot B8 el 10l vech dyb r&Ihenedntk coating 1
%%i§¥§F§exyl glygi yl etﬁér, np%ogayboxilip gg?dlng aYer
to ACi A r B8 el iSHE R A Mersaticaaichgloel dyl ester,
and di basic acids such as adipic acid, phthalic acid,
[od4aophthalic acid, terephthalic acid, nmaleic acid
fumaric acid, succinic acid, oxalic acid, malonic
aci tn gheteshicracy d,thE0nphreékhc¢iag dypazseled oladicdacid as
sebacic acid and dinmer acid, or anhydrides thereof;
a H(B)faachenpelbjicar boratte dTbls, cpelgbacadi enel gycofsective
~and glycols obtained by adding bi sphenol A ethylene _
in drivgeibg phopHemc ks cands 1B a et tdj sFgaric acid.
These various polyols may be used singly or in
ACGbintat Y ok ISt We 1o SRy e 2R RGBT Eé%@{des are arranged

. A [ t he, t, | [ in th f

0 GeERg LENeTBOPy I Sh It BETEL RE T2 F 2500, LoKe, and
Y S B0 SPE L I PR B0y xcrerna)
o corpor a})tf er%toj1 1t,.hce ‘g%y,col . That is, for exanple, the
apppegéi yOIf) meiLa ..LJt i tLU e

may" be” subs ed with a polyol such as
[Odﬂycerin, trimet hyl ol propane, trinmethyl ol et hane,
1,2,6-hexanetrio|, 1,2,4-butanetriol or
pentaphy bhhit gh+ c23h806Q% is prepalhel MNBRS zaYEEA98g type
nol ecul ar wei ght of the polyol is appropriately
allﬁﬁtrﬁlnm}ﬁﬁ@t@,y traki Nk | 7t On consisier atd:oe Diedithercaming
properties of the urethane resin obtained as a
add@aat i 0t pr oGdeievesychhas rsof ubinltidnds to be somehow poorer
dryabi l i tyandanti - bl ocki ngproperty. The 30 nunber
in aver ageasvbecutat senghtand amdtepardriasd arlsy chinphted, with
but usually, the nunber average nol ecul ar weight is
thegiatsgbby usirhe nangecef B0ty 10L OO URFESIsY-e For that
preferably in the range of 500 to 6,000, If the nunber
rezsetage foPEehEBROWRITGHES ¢ § N1kEl eHER S bR EHaminun paste
printing suitability tends to decrease, 5
concomtantly with a decrease in solubility.
Furthernmore, if the nunberlgverage nol ecul ar weight is
greater than 10,000, the dryability and anti-bl ocki ng
property tend to decrease. [0061]



On the other 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
as \élla:ialgg.éfb kn%\élmg amg&@gr Omitl:’a] J.Zzlxléxl%z?etgl@c dﬁ.r el%l&l Cyfdthe present
% napht hyl ene dii socyanate, 4,4'-di phenyl net hane
invgntds&yanat e, 4, 4" - di phenyl di met hyl net hane
Oq%4 socyanate, 15 4,4' -di benzyl isocyanate,
AIkyld|phenylnethanediisocyanate

t et paal hxhdnQQ%BMbgﬁ&ﬁ@%&mmm@@ugéd&ﬁh@wIp%%ent

di i socyanate enyl ene di 1 socyanate, tolylene
invdintSQey anat e iitane, b 4rdidizacyanatieechexammidntiene the
di i socyanate, isopropylene diisocyanate, nethylene 20
surddcsogyranatei ndud frttildmishwihex anetiky lenel, and having a
di i socyanat e,

pardyeliehexanes it 4rdi i soioyanatiey xylkenedyesol yartat d0i gophdhe
rone diisocyanate, |ysine diisocyanate,

pardiicjd chiexylisembaeepdeferdbilyotyanheerange of 8 to 25 pm.
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1, 3- bi s(i socyanat ormet hyl ) cycl ohexane,
If et bylrdyd eheivan é s BUmPr Jdsfanble v s6rsdiank Lhe obtained
di i socyanate, mtetranethyl xyl ene diisoc¢yanate, and a
brighksn igg él@léyme@%ra%%ah@yl%}a BSPREGE PR HeES to becone

carboxyl group of a diner acid with an iso anat
POG-0upr § g@éﬁlgr hart, s F¥n e el R 2eors poodber g eoer-

th h Q t |
g OTHoG S G4 KON HREHOE LA ren gt Tpdnt PEdIafap-
[Od45ﬂ%ted' For exanple in the case of allow ng a polyol
cO

ound to react with an organic diisocyanate, there

IS ned i g:ul}ushhﬁn %ttle@egom' thonsi uexseRtipdbad dditerally

organi c ocya ate I's used In excess Wwth respect to

havté‘% ReY Q- 16eRrPeuRte, 52hA BBl shepeeds erbedt s8Rt e @fby the
t he production of urethane resin according to the

pariesenti kavert tienthi bkhesgdesi Tiabpartocadjdiste t Banlarage
equi valent ratio of isocyanate group/hydroxyl group in

padthieraandecobnliié Isitde 3fla ldrddre swlfarceeqgli Vhkemdrticle,
rati o of isocyanate group/ hydroxyl group is 1.2/ 1 or

and duer avielre gk0 paretiltdee siesi st hassobedi hgdatendsitbe size
beconme brittle. Wen a brittle urethane resin is used

di sy ibwiimderredsizer brspdi ot i higplihiesa thlegdiichg citsopréhesct
to occur. On the other hand, if the nolar equjval ent

obgefyas gt i"Eddy attat el At o W&WO@?OU&QC@rﬂlP%FO the
hi gher, the VISCOSIt ncr.ease uring the praduction

pregehyy 1VGREEREne L RESt 0 VARFatat] o Hine s GECAF OF

A B I T e
£ f
St e e e, A0 009220015

[cploe@g‘sllze. The pol yuret hanation reaction may be
Hcarfied out in a solvent, or may be carried out in a
Oéﬁ%vent free atnosphere. In the case of using a
solvent a solvent can be appropriately selected from
t he 380l é!@!f'lés"clfb@lt ewitld £ bRe hilstigehubed Ot e L had hei @dtening
vi ewpoi nt of controlling the reaction tenperature,
inWic®eRsisty iando 8itde: peasthonsnvdntiherinopesfenabhe Tase30%
of carrying out the polyurethanation reaction in a
by selivert riefled iatemasphieeetotidl ivee idesi rebltdst bréghiygnony ink
the reaction after decreasing the viscosity by
congwes easimg (e sehpes avmtentol $ herexirnictdiaty 30 the range
sufficient stirring can be achieved, in order to
of dbttai ROF &ii Meiahtur et hamee riedliifls TIoe heddc isoR 3t Pieveight
for the pol yurethanation reaction is desirably set at
10 mnutes to 5 hours. The p0|nt of conpletion of the
reacti on can be determ ned 5& nmet hods such as
vi scosity nmeasurenent, confirmation of the NCO peak by
IR 5 anal ysis, andgneasurenent of the NCO% by



sui tabl e pol yurethane-urea resin that can be used in
the present 10 invention is a resin obtained by
reacting the polyol conpound and organic di i socyanate

i sted above to synthesize a mer . of ur et hane
or Jgs§en ﬁa@iﬁ@n?%é%ﬁa@%@%oﬁb@ %é) ti & eidd I That the

b t
o\ PRBEISTR IR RS S TR R A o
Ten npc(;) dgé gagh in O’lhs ﬁ é}.ng ﬁ%enltf %ﬂg &if%tclo‘?ﬁent

erm natl ng agen resen rhvent on, varl

RHOPSH eesgpgclf t\:hﬁo @k fid ml%%sqw Ut RRL 1 g r@@éﬁ%@xm

yuret ahe-urea resin nentioned above
1nc@%r51ts'e%l"| ahd amngtheuretitane el #e ptk006tcased.
20Exanp|es of the chain exténding agent that can be
[gongd to introduce a urea bond include various known
am nes. Specific exanpl es include ethyl enedi am ne,
pr apyterned ot areindexRreihylsenadinani tiee present invention,
triethylenetetram ne, diethylenetriamne, isophorone
otnérabknehtandHZSmdtev¢B@hemvynelhanb@4u$6dcﬁ&uﬂhﬁ;e of the

G her exanpl es include di am nes havi ng hydr oxyl
alugviogp. ipasttiee nbBbeeube, sWthnas Eehyélr@segléfﬁh | is Used, the
et hyl enedi am ne, 2-hydroxyet hyl propyl enedi ani ne,
foagiin fmp@depdtliyy étteﬁlyﬂiSert@d.b@rnSﬁéghaale-dIW&W@t
edi.am ne,

Th Ryl ShO ALY %BTHE‘FHBFLPaSte
bt a b I

s e SR B S I A e B Do,

excfflfe%% 858%%'(3 c{a%%taba Hﬁmgg%dehgﬁtébﬁeaem Qﬂ?ée these

esent I nven

£1G %vgky%@g}ér& G r\ssfﬁgmgﬂq% Ohe gg&zca%agnqrnt%%ded

aving a long chain alkyl group having

in fHHMSB d@ 2 l(fﬁ?rek?ﬁ:rlo@lt Q'ES iR es afe tihe tldhald Gost.
anmi né conpounds nay include octylam ne, |auryl am ne,

ol eyl am ne, palmtylam ne and di butyl am ne, and these
can e used cenngliyxddeas haitx dare Heofustedd ior ther @resent
ki nds. Exanples of the fatty acid am de conpounds
inveardlivde magt Bapi foncixhrgnicle,a devanoind bdubdnans degynthetic
lauric acid amde, nyristic acid amde, palmtic acid
s1 larviade o rodemeidc backd anrdedvbkhenncnaehed amfipragentative

oleic acid am de, erucic acid amde, linolic acid
proghiqie. oTaig Hhiossl dpe a¥nahahiGeSlangat Meseugan wéem%thod

singly or as mxtures of two or _npre Kj ﬁg £
of W%galal“pﬁéFFéféﬁ?nQOHPeél Pshlaﬁlaaja det Pfdacia by

.conpoundhayi n Ion ra havyi.ng fro
S5 T bON St v Berehdn b rﬁqlof% e Sand§aopand as
o the Aer, of Lhe,u[elh S i1

it abﬁégfc g F FPerts lﬁthe iN {lt#l Idrh1 can der method of

sukﬁ'l{@ﬂt%eqd J.tJ)_th!O% ‘Egtctrh%%‘}%et 9ﬁe8?R8H§9 by ﬁﬁ?‘ﬁé?’y51s in

ongcalna

thBlRHP ﬁﬁ%g%nts surface-active 25 properties, thellong
a groups are oriented at the coating film

i mproving the anti-blocking property of the urethane
resimhe Aktthewghd seehd@ fsafd Y nathd @ e o nfrahity caci d not

paittniconveniendes ut hcas ralidecrreasee sy80htheésghesbodf For

example, anyofasiliconwax, atreatedsilicaproducedbysurface

usin
5
10
propyl enedi am ne, droxypropyl 30 eth
TS Bt Ry
“erm na g a accor
conpound
15
[ocu@gonut ami ne, nyristylam ne, stearylam ne, 10
20
I"i"eve at ‘'since t
25
chal n
rogagface in the course of filmformng, thereby
amde is introduced into the urethane resin,
the coating filmsurface do not occur.
30

modifying an organosilicon compound with a treating agent, and

19



[ 0068] The production nethod for introducing a
urea bond into a prepolyner of a urethane resin is not
particularly limted. An exanple nay be a two-stage
nmet hod in which g pal yol conpound is nea%ted W th

[

untgegdmct Sdiliiseey dtard %o #teh i ﬁWC&ﬁan ie.
i t i h

The, PR s aRY PhE PLERERN b ieREaE Peed "] GRe Pragent

. __pol.y.ol_ i and hi i .

Rl SRR LSRR UM BRIl gt o

dids8h %%Hi%%r g%ggg;elé solyvent .o 19 Thi $cLWor 18081, there

nethod is fe e In view of nore easily obtaining

is & tWHJBIID PoLy e $0LubEORy A theugh fiatePah ki@ d Mt ion

[imted, when the nunber o¥ free isocyanate groups

ind¥eesen, ahdoehb endsieiohher priepal:yurers haddepooed asn the
1, it is preferable to adjust the total nunber of the

otha¥ margl,oupsnpaesentcdh dhokhdechairnnexd grali e bgentze of
and reaction term nating agent used, in the range of

20 uSotogte8tetfis hesadt dihendivberingf athetahiihdtyrofipshe sink
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l ess than 0.5, there is a tendency that dryability,
filantigabinedkithg prapéntyo aml hdve meflffadus PeL 1 nﬁﬁﬁéﬂn@llm at
the coating filmstrength are not sufficjentl )
theobigenet heat theabiter handid 2be PreBeC AR arEtt e
the amino groups is greater than 1.3, the chajn, .
tendh EAdPRGIAGEHD P L he AFERECHAA £ ERNBLP RGN boeREeHalP™
remai n.unreacted, .and a f.oul .odor tends to r in . .
MORSLRARE ST Re pr Fed T ayar= (G0B8] 25 TR Sbr vont Tiad 17

inthe p ' t. et hane resin and the
th?ﬂﬁ?tﬁ%f%gq%ﬁ&%ggj8%?j%$e EEéa(%é-urea resin may be a
[Odgfply known conpound that can be usually used as a
solvent for printing inks. Exanples include
al cohpl nhased: sQl: e 8 ssughoasy it hanok gettehanalimeasured
i sopropanol, n-propanol and n-butanol; ketone-based 30
by SRl s uehnas ragetene, ukethyk ngt Aythkegenen @nektrical
met hyl i sobutyl ketone; ester-based solvents such as
re€idydn@cetat @asepropyhodcet al ez amgl bightl saeetatrengandr the
non- aromati ¢ hydrocar bon-based sol vents such as
1ikeet hplooyclddnex ane thrdpeehyghtychubhegane, Theseasblvbkatsize
can be used singly or as 5 mxtures of two or nore
medd hds 2 vier agiddiay o L evbene & hiedt igheb baseed Byl Whameagiepenent
as nmentioned above is used during the production,
utidtizher i s2gfodiRdtPBet ween the ketone and the anine
used as the chain extending agent, and this product
[O9%h! bits snooth proceedi ng of the reaction.

Therefore, in order to suppress. 10 the .generation of .
et I T HHE N0 % 1D Sritot b bF bieeth ng oft (HY g ak

reaction, it.is desi l.e 1o, 4. :

CO%?%Tt{%%ést'“héirq? Eﬁﬁ)‘]%ﬁap'l‘%é’ e%u“ %glr §3 erage rmtkﬂgl tg&ggrs ted in

endSi Ol Ofe bhe LEaINaNe, £e8hR 13)UBedeas, (iR RIAGE nass of
resiim according to the présent invention is preferably

thd 1 N8HBREE: 0515, 00O 1R 100+ 000.oMBeniaBni dfoxide is 0.2%
conposition for printing is prepared using a urethane

by L&sighihayi ngsa, rurber ; average Lmleedhara weirghtciehtl essect
than 5,000, there is a tendency that the properties of

o f theo F&Ki €@ Nas i fid BMin 2 G dstetntais] tthe off yadl linfky £film is not
anti - bl ocking property, filmstrength and oi

obt&bhsetlande;, tare cpharatt dsdeéreasesi@nt tde motdwer thane, is a
when a urethane resin having a nunber average

temdéecul anaetight vofcgseavert hha 108, D0Oregsesedand the
there is a tendency that the viscosity of the printing

con@ktieni akrensets Apdet heot osBupfhernore, the abrasion

20



25 the printing ink filmdecreases. [0071] According
to an enbodi ment of the ink conposition of the present
invention, it is preferable to use another binder

resin such as a vin I-basedcgpolyngr %ndnitrocellu os%)
resiy o priae t307¢ Pati one Chaga Forfit o tHeteradly

uret hane resin _expl aLned. above.., Wen a uret hane resi
adSlehehd i fTBonBIAGLT b WP (1P aHother FESPRT the oW Of the

ext.er nal r of i t Q - enhanced,
oS R (3 o i The b STAT, SrLaH aUs i oper 1 €.
[Odg ﬂs not intended to be bound by theory, but it is

bé i eved that when 5 conponents having el ongation

rat Qs atihat, ane thid frents f romdikate Ofi dihedietihang a

resin are added, those conponents act as a kind of
briRiMddiG et rwaenct he dinefrhane gogpenent the expsnded ity

by a heat treatnment and forns a foamlayer. [0072]
to HHEhE orintinac elfl uhesg@owhEp canibefusedis ni:idef present, and

invention may be a well known nitrocellul ose conmpound
thegmigrtddoralday asetthencpntathny snkacoOnz fher ofdwning are
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hand, as the vinyl-based copol yner, use canbe made of
depr esasel yowe 6beai aklde byp eopoty merdasd n§oonaasf tRRRFIOCCUrs
chl oride nononers, fatty acid_15 vinyl nononers and
a d/BF¢ BRRCY L AYIeVitdnonBREL LG L AT Ao R 1 $H6P §REL 2Dt F1tening
. nmononer havi ng an. unsat ur at.ed Q%Fbgg-%%#%$n doubl e 1
inkGRBLAAEIRE %§Eé§§5?9}nﬁmw3aa uneEi Ol S Bt Thnkeve
e nol.ecule. Fromthe viewoint of.enhapcing,the
ot G PRAT CAHpSUF SACE e g 7y EnE RERFLPEh) BReprance
e et. Si ' - 0 in
of S Hl TR G B qed onaath o poUes
acg?’dMﬂﬁ#@é%{??%é%%riﬁﬁt&w, REcHsed i B1tRe iRLESM rial

nvention w scr [0073] Exanples of "the

forf ald% raGindy ¥hRY ke ABBONEL At E: RRUsed i28na8idxide are
nmononer for producing the vinyl-based copol yner

simuicd Atckes Wd Ny i seegt ahe, fybRYhgpiepboiet Bit WidWlthe ink film
nmonochl orate, vinyl versakate, vinyl l|aurate, vinyl

is sheabatd, sndhuinyl ibezdapessfidlédo effectively suppress
Exanpl esof t hef unct i onal gr oupi nt heot her pol yneri zabl e 30

thaerdfioomert tbave Agsar Tard omega@nbes suhsathue gtrdd tdogublhiefbond of
and as necessary, having a functjonal group, in one

thempeiowied 37w decnt myprox yiheriotyh et gt pialp,
an i socyano group and an epoxy group. [0075]

[0Gpt] exanpl e, exanpl es of the nononer having a hydroxyl

group include vinyl alc¢ohaol, 2-hydroxyethyl .

CotHy IS igﬁ%%;&g&%ﬁé? RS LR YPRELOn When the
br%ﬂg¥%§§%¥&%§%égaég$t %ﬁ;ﬁéhg&gpyggggg&%ﬁxggé%%gether,the
ocdPnolmet lacrylate. poLYRLoRyl&neral %60l 1n of the printed
layer upon the foaming of the low-Mp resin film is suppressed,
and thus the foaming adaptability is improved, while it is made
possible to provide a smooth printed surface.

(00541
Usually, when silicon dioxide is added into an ink
composition, the ink film is deglossed andris imparted a matt

feeling, so that the sense of brightness is decreased. However,
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10 - _

nmono( et h) acryl at e, hydr oxyst yr ene, andN- net hyl ol acr yl am
i de. [0076] Exanples of the nonomer having a
car ho

acq Q@?%?@%g&l s e eRVRT ST CAERE RN e e K

erlvatlv t her,eof .. .Ex
toa G TRy RraR S ae R Bt R PRIy T SRk

] T

I I t:h) rand A ) agryl at
de%‘ﬁ%@’?%“%lﬁﬁﬁdﬁ e O st ee of the ¢

intRERRRRER chBYi BEUAA bh$agyanse, glkﬁi@ltnﬁlsuﬁﬁtefﬁ?éhéd that in
acryl oyl oxyethyl isocyanate and (neth)

theastyt eyt Ay pIroyn,i sheyandte, oms fwellliam thexide improves
reacti onproducts obtained by reacting a hydroxyal kyl

the( pebb)latriyliatye tou€hansng- Wy di exyadbbyd s § g )iae rodaterence
and 4-hydroxybutyl (meth)acrylate, with a 25

of pokygksodyabateliskichias toldudhe dhisocpanst andrisotropy of
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|sophorone di i socyanate. [0078] Exanpl es of
the Hekndrdiea dfaviadg tei ngsbxy group i ncl ude
ﬁggCldylnethacrylate gl yci dyl ci nnamat e, gl yci dyl al | yl et
30 glycidyl vi nyl ether, vinylcycl ohexane

nDnoe oxi d 3- but adi ene noe oxi de.
e ae%%m %ﬁmq%m%ﬁ%%ﬁg BB b sk hEngron

ounds nent ned ¢an b
an&éﬁﬁ?&ﬁr geél S gEtet %Eﬁ?? use ||$03Ecord§d%%n%ﬁ¥ fesin

o E LU AEELTBSED SR, % ey iyt nciace
a J&%ﬂé&cwﬂmg 4 %Mgﬂ«@faes%%t dpwepidon éT%l%lae

conbi nation of a vinyl chloride/vinyl acetate
nitGRRY MR R da @ HUIAliRARR J 851 Po 1 & P08 skBThen alkyd resin,
production of the vinyl-based copol ynmer used in the
a dyEseHedifvemd androduitlyardd cularly limted, and can
be carried out by applying a conventionally knomn
[oofetlhod. For exanple, a so-called suspension
pol yneri zati on method can be applied, in which water,
a difspercsting rasd e pots yneped abioste i bt tlisatoeferabld to use,
introduced into a polynerization vessel, the mxture
bufj gofegadsadeds figsdGuéniiyed E@rtaénl%@st‘a Fiwgpthane resin
chl oride nononer and a fatty acid vinyl nononer are
fr%“k eBSUY YRRt the 68?%@& %%%P%@P%%‘éiél@ﬁ &he ink upon

tiate th t dth |
Foaia (5 (e SPTFEA JolECAN FECL RAORE M?ﬁ%%é BrtPBrobrthe

Bt RS T 0 M FAb o
P A S L e L

of £l 581185?%%H%sbnefgrgﬂeoﬁow—%sﬂeyﬂﬂ Wim s(érr\?ﬂ?g{ %%ng)base

manufactured by N ssin Chem I ndustry Co

natC@t Pe ugedn2isas: s hendd Byl acht-Ofhagsviidwin acet affea resin
copol yrmer. [0081 ] The polynerlzatlon

nidthidd aberausetd B | her ipoductdion aef a thel vidapoohasedas the
copol ymer may be a peroxide or azo conpound that is

biddr esentgt itke ifaulhedper tenentttackhnbeoathéiptiht&drareas
exanpl e,

provided on the body unit of a paper container such as a paper

cup can be almost cdmpletely eliminated, even after a storage

in an environment exposed to heat or light over z long time.
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30 benzoyl peroxide, azoisobutylvaleronitrile,

azobi si sobutyronitrile, di-t-butyl peroxide,

t - butyl perbenzoate, t-butyl peroctoate, cunene

hydr oxyperoxi de, or the |ike can be used. . Th .
FUSOPREFFs bR bnot BRBEF AL TT 1T 5° 85°Y Be1dbes [aRg for various

referably 70 to 140C. A pr.eferred. nunber average

pro Fé&ﬁﬁa?¥ﬁ§V§ﬁPkoflﬁ%éjﬁgyéFﬁéﬁlgPﬁy “haded’ copolyier <

.1.5.5,000 ta 100 - i :
PR O Sa. BBREr Lt BiSAvs S FOr el = oo thit 1

- ar.o I.G. -S . s used. Exanples of the sol vent

Ser%g%%hgﬁ %g% %g 3%§%Qﬁﬁlfhe present invention include
rooetjones such as acetone, nethyl ethyl ketone, nethyl

I sobutyl ketone, and cycl ohexanone; ethers such as

t et rraky de ofUr @ne t 1k OX anes 1 ret deenengtysabr ek avet hylvention

et her, and di et hylene glycol dinethyl ether; and
mea@st er srsaahr asgetdy lurateizatee rasdnbut yhchgéfayethdhperksal

solvent may al so be used as m xtures of two or nore
urekinags,. rE8083]conventionflclor derg tm thiseppreseant technical
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i nvention, in the case of using a urethane resin and a
fielidnylanisasedlidopsl yrsrt o o ind ilaw laglig biligdihane-urea
resin, the content ratio of the urethane resin and the
resi@syiand -Ihes dd kopoFpHEReIBOBRef EREOIY StR2RRe FEERGe UEFS
95:5 to 5:95. Furthernore, fromthe viemgoin oE the .
acCaitEdio BRESE PF A hABESpApER, - Bt BRockFigarty +imited

sc g ta s Bepipe 'i%%?ﬁfheqfﬁb%%kﬁa?b‘%%iiiOgugsn%r%%%ﬁ%%??%ésins
T ) | ¢ fatio

ool LU ERETY 1 0B L0 SR 0 9l sy

kno{mﬁ’iii% r&latd Me 40 Jihe, totaln wel gl ofs t he brightsning |

conposition of the present invention is preferably

necldisted ot end0% byeMei ghtertfi desS E@@@e.@%_@ prebgiabhy or
adjusted in the range of 5 to 25% by 30 wei ght. Wen

thd D@ caraubt ~8§ i HSe: Pfintleidki nBet nesimishdad] @t Bd limited
Wi thin the range nentioned above, it is easy to obtain

to,an apprioptd atee innkbiks$aedity reand itnkez gpenatli apmpound and
efficiency at the tinme of ink production and printing

an cargdrel d ntirieasathnd{ G085 nbSpeci fenboeXawpltesiaof itfpd ude a
sol vent used in the ink conposition of the present

mod e ivare tigingl yeisaol oldea anednay Mskidy igrganpgepolymer of
sol vents such as nethanol, ethanol, n-propanol,

a Uredpesisanen tand L bit ah i @Bk ¢ ToPgadtede compound.

These urethane resins will be respectively explained below,
{00581

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

(1) Polyether polyols, such as polymers or copolymers of
ethylene oxide, propylene oxide and tetrahydrofuran;

(2) Polyester polyols obtained by dehydration
condensation of saturated and unsaturated low molecular weight

glycols such as ethylene glycol, 1,2-propanediol,
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sol vents such as acetone, nethyl ethyl ketone
andnet hyl isobutyl 10 ketone; ester-based organic
sol vents such as nethyl acetate, ethyl acetate, propyl

.acetate and butyl acetate; aliphatic hydrocarbon-based

L) Srgahad &soiVent’s i aage%@exa‘we‘%—%ﬁ%b%@ﬁ artFoPerty )
n- act ane;, and .alicycl i.c._hydrocar bagn- e orgqnic :

ILYES erﬁeéitsaéglr? 4s mc:é/ytc % ee’xﬁa/fnaec,pl O?rlét %% >4c?ayc OgﬁHex ane,HEdml’

Gycl LoNBRLARG: AR, £YCh 0OCt ANen 1

noﬁ%éﬁ?%%%_%%ﬁé&???ﬁ%%& X%Hé @?%geg resin %nd Hryal-?¥)Fne

g1 A8 CORSHASESOy1 bie IS RIaf erabhes {9, usa JAGMaELAESs such
sol vents menti'oned above in a m xture.” Thesé organic

as SPIMENIS Arg i EOrHRHAE eth@t2 - PR} 0 10fcidBh ether,
bywei ght ornorei nconventi onal i nkconposi ti ons.

norAsSithd yitite preEsenil O dyiverdtion sudlorearamddicic acid
sol vent can be used to constitute an

glyaikbonpeskti amdandibherief aceddetwh a5 atdignief bhéednvpiriomm ic
ent at the time of printing can be prevented. [0086] ,

acitheibebphhehiagdink tenppsihibdhcaicitherplesenrcid, fumaric
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invention 25 may contain a col orant_ as necessary. The
acigbl 6UgRENGSACT B (TS Ipre3EAE, i RRbPRI©RaHY BéugAric acid,
DAl it iy AT 6T ol T e AT By actd, or
anlsi g RO bl ack. and organi c pigments such as

501 b 030 820 DLATILS, L8861 2,020, DLOUBILA A, anc
gl ng@l?@%ékg&%; g&@ﬂﬁ%%fsa}%?&?tgff%gew% t&'é)?ide r

i gnen ng a ¢ ening in

:ggmgg%tgﬁghé;wgﬁgning various conponents previously
P Gescr

ed, various senses of brightness can be 5
i npagdiedimandiite deshagreappti@abbbiy ) andt @estheld €ingly
properties of printing can be further increased.
or [M08TJrbinatioher brwght enidge | bknd&onposi ti on of the
present invention nmay contains various hard resins as
[0OEEkessary. Exanples of the 10 hard resin include a
di mer aci d-based resin, amal eic acid-based resin, a
pet rAota@um imesite, the tereresret riggiant i@nketidnehe esige o using
danmmar resin, a copal resin, and chlorinated
thearybroby| ehetedweh BhhateResih #R0%IdeH ¢ ROl YRk may be
brightening ink conpositjon, an effect of genhancing
sulHel EFRS idheya réPushetRak B9 YR td WhéC185pagdole of the

material, can be expected, Therefore, |t is effective
amQUR G R ASEAEOTAGCS & TpE It G T ayer TE dfredosne e le,

lastic filmwhich has not be surf treated, [ ;

ey P PR RHR Lo R e T oh S prbsines J208k:2n,

| fventy 9 ngp“i rimethylolethane, 1,2,6- triol
tr%%%%%%f%ﬁ%dJr%%%1i%?}%%ag%n?o?ama&%bnpbnént?%%?ﬁ%pﬁ%%o'
1, 88495, 20000C] Do Deatefesl sl ence ol resistance or

abrasion reésistance, as necessary. [0089]
[0060]

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, dryvability and anti-blecking property. The

number average molecular weight is not particularly limited,
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Exanpl es of the crosslinking agent include al kyl 25
titanate- basedandlsocyanate basedcr ossl i nki ngagent s.
Mor e

RS AT e

gLra-n but ita
%e ra%n%%én9§§ egy oxy tﬁpgﬁn%re preferably in the range

of ESE %S%e@bd' oxyt lth@r}%%ei'r 'ﬂe%%@e%@fgéuigp'b@ght is less

nonost earate, tri ut oxytitanium 30 nonost earate,

thdﬁ ISHQRT APRX W L ANUM M iSLRANae; @3fls to decrease,
di - n-But oxytitani um di stearate;” and as

codceRGYanalle hasads (dassd d $Kiing sagapt sitgl.i phatt€ermore, 1if
pol yi socyanat e conmpounds, alicyclic polyisocyanate

t heCOONDEAAS e @I@AbLecallbphat 1 ghpdlsygseeyandttean 10, 000, the
conmpounds, aromatic polyi socyanates, and 5 vari ous

dr yBihurlett vc @b wirdst -dmc d ksiocy anarrsd 8 e oyl igs . deAnmage .
these, fromthe viewpoint of heat resistance,

(00 ldoxyt i t ani um st ear at e- based conpounds are nore
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suitable, and fromthe viewpoint of i ncreasing the
adhém Veaesdiarohanfinghg §6a9aﬁ5tcéllb%%\@fa¢cfs§r>mﬁwﬁa that

ents and the like are also 10 effective.
et HaeBt her M it o HE i wéx EhGaPr5heaRA x%%cordlng

h | efin.
to Eﬁédpf?%@%@%yloﬁ\ﬁﬁﬁ%%?ﬁ& Phe %agnwagéﬁﬁss???% TN
t t
a1 IERAN A A0 4 ”C?ﬁ%bl %Qf!anﬁg%%n? 8 ?‘5%2 AL A1 es
t
indITNfE Lk %3%%9?@?”% ARy AULS P ABL Ay e thane

di e present 4 mvend i on LA £6 el pducadhy b xdhgydhee,

various conponents nment’i oned above by applying a

4, ai-gdelpeknownsbeghnat gyt 2Nora Gipeeinilealthinad Mpédognate,
may be nentioned in which first, a brightening

tetl£idldiphdividertHasd ndisdboygeni€, sbl rgstienphehe
according to necessity, 25 a pignent dispersant, a

diisurdyactant, and -tdieervkesnarel sxethnmder Sr1yiémg,
subsequently the m xture is kneaded using vari ous

d i dareeach rag eva dhi triese sluchr dist sd ey axiagmp | ke xandidadl ¢re |, a
ball mll, a sand mll, an attriter, a roll mll, and

diisqumnatifl | iSemotiRite r&haiof YRy Het »erIT‘%tF%Y]a?%e
further added and m xed. 30 00934 § |nsulat|n

i ksl Heiprer? cortt dlf ke iy K gy eth THe! Flegyandat

cyql?,oﬁ%%éatriﬁ”%g:gﬁ?oﬁméaf%#«?%%‘l%ﬁ%ﬁl&ﬁ%%y%mp‘:88%%%
heat |nsulat fo%waségwgﬁagontalners and is

ERE ekt B

dicyclohexylmethane~4,4" -diisocyanate,

1,3-bis{isocyanatomethyl)cyclohexane, methylcylcohexane
diisocyanate, norbornane diisocyanate, m-tetramethylxylene
diisocyanate, and a dimer diisocyanate cbtained by substituting
the carboxyl group of a dimer acid with an isocayanate group.
[0062]

The method for producing the urethane resin mayv be a

conventicnally publicly known or widely known method, and is
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5in that the material is constituted by using the
bri ghtening i nk conposition according to the present
i nvention explai ned .above. Mirre specifically, the

heat insul ating foanged Eager cont ai ner_materi al .
not(pr el Hat Bty STHBIF 1 ef BF 1t s M Ppdperase of allowing

cont ai nermaterial " %.gf the present.invention . _ . _
> DY AUP dCTE IS AGWREABE Il @7 17 OABAECT pHper TRty there
. first _thermopl asti n i.c_resin film t hat :
8 8’V§%€lgﬁ§l$%r?§c§%§?%ﬁ gﬁggggspzégFekg;téggeggﬁdgrganlc
N Last | . . ! .
1 SRR RS S BN THIEI AL P2 LULLIC I Pt pOoVer Sokune.

In g%féfé%@dté}@gé&iﬂné her mpRl BsbiiGesYBhh6tierd@sdte resin
iTm and is foamed by a 15 heat treatnent to forma

accheatirighsdl abEngr-éayer irdRcthta di,i nteds| ayeird0iprayidedist
on at least a part of the surface of the film 30, and

thet helaat eibbalsntharact eri zedeciankbatgtdep fitydt @yl group
| ayer 40 contains at |east one print pattern 42 that

in ithef onmge Hifoin. £Hé tok3£bnpokt thiton macicor diqwi waol drtie ratio
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present invention. 20[0094] The base paper used
of fisooyeedie g oipe hyslrer vdograivgert smat.&r/ilaloroflaes, the
present invention is not particularly limted.
ur efibaage e sinohie Aeoh il rtensts e be6ring ek thkrghtWhepn a
base paper having ,a basis weight in the range of

brigfde pEekoaTs RRSIE 2% bkt & 8dPIPHeFsTEFS0 For srinting
i e e |01 PENBGt U8 CBC0% by vigrgHtLLaT g T the
ot BB Sradhe. 2Ro0ssr " sbiiertifst TratnohySePrer 14 o
/SRR SELD LRGeS LT 00 dltucrion

of %gé%é‘tﬁéﬁmréi‘ﬁ{ ahg hatkpabgdi onptdie: Q@S@ﬁe_@@e&urm the

i'ms forned froma resin material which is
reaGANVENt i oRal byl Wel Lt Kaown: &8 BeLoM e ner that grbahct FOR of
exanple, the filmcan 5 be appropriately selected for
a ubSEhi @ Mekiihmgs fionaed yfdnmisdd ettheth ard ctunshriedredechture
pol yol efi ns such as pol yet hyl ene and pol ypropyl ene,
in ahe trhexmoplfastiC tsytELC candspnsfsughlasipotjest&@nge of
nyl on, cell ophane and vi nyl on. However, when a
90°ComvailR€fCi s produced fromthe container material of
t he present 10 invention described above, the
(0Qeht ai ner material is used such that the | ow M resin
filmconstitutes the outer wall surface of the ,
contTdieh S PIHY & tharidridio re 2 GHéTe M3 h ffoiGRT tofed et in a
| ow-Mp resin filmunust be |ower than the [tin oi.nt
5015t e i G IMBCr ESFALER REERSE F 0T TRE | Fere WiT Fohere
- rface of .the container 15 body.._ Far ample, as . _.
1 ey POREI ST R Aed W ER T cuart T et Bratee Spyiately
te l-ogi e ' LNgpai [y il
e g L b N BT oF abatt 100 to ThoE ek peon the
vi AS dehechich3h 14 Rer PRR! ASLEC SHNEDRLELaf 8D $1dMsity
Fuarthernmore, a |ow nelting point polyethyl ene fil'm
and'avidRg raapeLEEhRg pPPhAtL&F P AbDUtE HOSG ste0 0 ¥188r E@nBeout
used as the low M resin film [0096] However ,
thd E@lyair@eﬁhhmeibhefm@@ﬁ iie sWrihedritc-fesd athick@bere, it
that can be used in the present invention are not
is idd=ingad ¢ ccdecd g t@d: tidie o aat dronst odr pddgeddylemeche
films having 25 different nelting points, and filns
vidaramedy foomotiers esi thadtemat st can be Eppropeént etyat
sel ected and used. According to the present invention,
sufflqiendestiabiagtdrat be Behiiegiedvplh es0s 19 APBaiRngtuniforn
undergo nelting or softening when the I ow M resin
filmis foaned by a heat treatnent. That is, the
i ndi cati ons 30 of high nel?@ng poi nt and |l ow nelting
poi nt are described from a relative point of view,
and are not intended to be limted by the specific



For exanple, when the inner wall surface of the body
and the outer wall surface of the body of the
container are 10 respectively constituted of a

polyethylene film one surface of t he ba
urglhigr 2R -sufPacéS8FTERB EoREai REr | ShBGRdupg hanation

d h di d
reaﬁw&aﬁ% aft! Py Iee B ma%f%?srﬁf? L BE0Rs erqint

f lhe,con oul.d
o FHLBERAL RTINS QIR SR
as AMRRAINE ol IE %u%ntee geﬂlfn%%eﬁ beechasge KSy TR
not partlc arI However i's pre era
andifali d, h%ﬂ&'ﬁ@@%r@nﬂ he law Medesin didsmaiat,
constitutes the outer wall surface of the container
rodepdy, be appropriately set up so as to be a thickness
sufficient for the 20 filmlayer after foamng to
funcin emza®la h€athiensubafioag Layehamberethe dddeowdsng to
foamed. [0098] For exanple, when the outer wal
thes yrnfegeen tofithe Icont aienerodadyalyyworidtantatedofresin. A
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| ow-density polyethylene film the 25 thickness of the
suifidime pobeurabhaneedron ndrd ibbBet gapere wepdb Zhetkyrgpent
Rm On the other hand, when the inner wall surface of
invepd igghtigi ﬁe?e%b@)pb%a@b?%tmt Fead tdfJdat RedPohy @b rfaqigpund
or high-density polyethylene film the thickness of
anc% PEIRT} Fid S@éﬁzﬂaa%tﬁa%%t%apﬁgeﬁ‘a%%%%%? 178 arﬁﬁepolymer
arti 30, However,, it i

BoLtEHaRE Ve LRitting o Sféil}arﬁe airssl 2 EhE°LEaLQ ana
then.lﬁ §d§ﬁEH8 S%Egt%ﬂ&Flﬁgo B%ESE&?&'ng@EF&JQ%ethane

e cont al ner

[ i,-N .
re&ﬁ?%%ﬁ%i % rI%mL?llrrBIt E Fg%?%g?é %n ?ﬁgn%gg%a'dhaln
exﬂEHHﬂndé@éﬁ@émﬁékéaﬁ%{§§t@rﬁlﬁﬁkﬁh@@géﬁtth@n%ﬁ%bresent

It 1s desirable for an ordinarily skilled person

n#éhﬂlhﬁl ARta i AP RIreRfdratilsy cFethepihhert inckaesSe further
whi | e taking the properties of the resin material into

inconsd b btk o g [(0@999 1 HoFhehpné At eda | myeeim nanthenpdpasove
contai ner material constituted as expl ai ned above is

in frgrmeidhyl ausi regndrie thre ghtehiange | réks cosposi ti on
according to the present invention, and performng

[OGalrface printing gravure printing on the | ow M resin
filmthat constitutes the outer wall surface of the

contfgimien » fridec 6hgdnt gRteRSRt ﬁéﬁiﬁ. tntkafayer be used

isnotparticularlylimted, and an known

to { BERABHEE? Hﬁ?a@@nabﬂprp%lade EPELOYS %W%éﬂéﬁﬁ?u ¢ Specific

xishian nit T eer?%ﬁy i #@ﬂ&%&?@?&dﬁ PG 1,

the_prlnted Wer 4 cont.ai

% qaﬁ%%fele%) rﬁﬂe’ :leLnlene LEJEEJQMFNb resin
diethylenetriamine, isophorone diamine, and
dicyclohexvlmethane-4, 4’ —-diamine. Other examples include
diamines having a hydroxyl group in the meclecule such as
2-hydroxyethyl ethylenediamine, 2-hydroxyethyl
propyvlenediamine, di-2-~hydroxyethyl ethylenediamine,
di-2-hydroxyethyl propylenediamine, 2Z-hydroxypropyl

ethvlenediamine, and di-2-hydroxypropyl ethylenediamine; and
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20 pattern 42 such as a decorative pattern, forned
fromthe brightening ink conposition of the present
invention. [0100] Conventionally, when a prlnted Iayer
such as shown in FIG_ 1 is forned on Bh Ng
dimgy ﬁnlél%Hlﬁ&SaO%B%P%G bheuatieriel 249 &hy F%ﬁ]a@ﬁ y RGP of
#45%4?|ru er inhibits the foam ng of the | ow M
ERER LR tﬁﬁnaqﬁﬂ?tQﬁ “%Cltess of the filmafter
m%? mng is not uniformand the printed areas are
ressed, and thereby a significant difference in

! ev%!xgt I}]Dtllést he nan-.p E)Bhﬁ@ B £AS: OCEUNSs o IRWEVRE .reaction

accor g to the pres I nvention, the 30 occurrence
te&Iu%lenqrr?gssag%@ltoacke%dewgnt@dtﬁerﬁaége@ftmvém@lct@amdngme
of the 'ow"M resin | mcan be effectively
al i es sedneFk&np 8uh§sao§<:ﬁwdw b ier essdsectienahdyj emwch
showi ng t he condltlon of the paper container naterial
hawing BeLqrespat niaMert yeoushowi i £EbE.8 todfd enrbenmgoms .
foamed by a heat treatnent. As shown in FIG 5 2,
Ex sagrlortb Aighte ltivd afriesentn s neenoinhs nakd norliudeert t pharine,
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has excel | ent foan1ng adaptability, and therefore, the
Lauhy loknigsy ofoadvell cirivpe é%yw&wlmmésﬁveoﬁtkﬁﬁ@wﬂer

treatnment (heat insulating |ayer 30') becones uniform
olethiameig  tHd i last it ke dpPIGYédN aYer 226 BRBBRESAN be

uniformw th the foaned surface 10 of %he filmint

us%rﬁlﬁ}qw ed &Fems*-anast hbistIhé o8 ﬁE‘gSof '%?]F%@%S of

En R 1 1 U BECT TG VT o SHEIR rF bt Herae S0 i e,
deAIRONL B, Al L1 RARE. o %HQTHEEdg?Lzﬁ{ékf%tf‘Ecg%agzgmde,

prEsSent iRventi on

fnbletfépa%ld? QY Ners kL ar @Llc1§1h8¥(‘@dbn }Eéf?er@c' Bcid amide,

constituted Trom’an undercoat |ayer 44 forned on the

oiéf@viﬂﬁ&‘gﬂﬂﬁé'léPdg%c %%Qdaaﬂﬁﬂﬁt pahbenn 42i50skeds Prand
t he under coat Iayer 44" The formation of such a

litid eddiayshi 8N LR eREEEhOBE Uksd BahgexaiPlae, mixtures
first printing a white 20 ink over the entire surface

of ofwd her fid e 30inand then printing a patternwith a
brightening ink . In the paper containermateria

[0d&V] ng such a constitution, when the print pattern is
formed using a conventlonal brightening ink, the
pri rieeh hkead iphathe ﬂrmm@ﬁﬂhghﬁﬁkcaﬂ@dﬁquouﬂd having
depressed even though an undercoat 25 [ayer of the

a lmnf ChHa el e & PHFoVIEdEdY di@Ta Sditer é eﬁé‘ébPH prEomp 1s

prone to occur at the rlnte surf
lﬂ%le%wa@%nita Hieepresdnth W@EP v@f‘gﬁ {eﬁle‘f %ﬂe resin,
tt f th t d
%@&%&%ﬁl@% BrPREr kY Ehe ok L9 Bpancen.
f I hihit the f he. 3
o AR bR G O PREE0, S0 30, b M <
51%8%2§ﬁe fﬁn éﬁéyﬁta9ﬁ¥£o@g%g?n§£hﬁﬁft%o§ﬁg@ 5§Sé5tlve

freat men uni formt |ckness
pr@ﬁgrélg%l ni gd f&ﬁ&aegabevamgegﬁo@ggf@9@ YPENENBESSE the

I's easily obtalined. [0102] 5FIG 4 is a schenmatic
co&F P8§- 8eChi oNaka vl ew, ShRW RguABSt BEr film forming, thereby
improving the anti-blocking property of the urethane resin.
Although such a fattyacid amine or fattyacidamide is introduced

into the urethane resin, inconveniences such as a decrease in

the gloss of the coating film surface do not occur.
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enbodi nent of the paper container material according
to the present invention. The printed |ayer of the
paper- contai ner material shown in FIG 4 is
o0& stituted froman undercoat |ayer 44 fornmed on the
0% m 30, and a pattern 42 consisting of a first 10
pri sect| secon ' ti 4 ;
For ns 58 R dheRSoar S agor TaaCRReT RS, fmt oh Rnd inco

a p.%légal?zl@lrr{ég:j Bgeg ﬁ@é’@?aﬂé Al 6d Ut S¥EP DBl 1y Timited.

initiall irst layer 1s printed as an undercoat
An Layel _lé%&%‘ﬁ?gaatméﬁa(k@lﬁx&\f@d theqenti kepsurdacerdfouna
the film Subsequently, a second |layer is pattern-w se
is Yoapricht RdrHSiN@ ridae iwhilt esbakatatbotompolind it priAtio in
section 42a, and then printing is perfornmed using a
whibih giteedisng: viamka tien gtrb@peoarpr patednar easeot des, t hiasreby a
the first print section 42a of the second |ayer forned
prdpo e minatve nionk sotgahieitm arsepsmlt prienenslectifohbd el yol
As such, there can be forned a printed |ayer having 20
is @remeriesyesndonBent b vy am belsthilttergagted with a chain
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white/brightening ink) in which the print pattern 42
exIHLing PAGIGf pRe FicpsSt 1aRdt SERGRAT PP MILH EPoRSS UIHRE -

o %20y ST RS R e St | P it The
oni gl % [P LIE Bl 20 aceons PP SL0° 25

1 T c | ner ' -
pariditany AEEEEEas W PRp TR Bt il RoRERERR roves
' b LN r.evi I Crd
R G e e e
prStiface whidihasstsuibaee MIBYENBeShd SmeaSigrbups present
obt ai ned, an& that since the thickness of the printed
in tBRYehafierdedton thegkawaipl resttidn Larinsneenstariont used,
obtaining a printed surface having | ess surface
in UNeY enRmess oifS0NBr eceadst |l y Ethitevedtevenuabter ofhthe amino
foam ng of the lowM resin filmby a heat treatnent.
gr&fid 04) less than| 0. bhetlpresdr ai heedenom, thvmendayability,
overprinting printed | ayer such as shown in FIGs . 3
antgimd Wilkinopregsrtieavhithe ¢ bkecised fforhdnrmaghehecating
~undercoat |ayer or the like is not particularly
fily prreaothcieseet suf ficismdrler ebfaliedt (Fethmictderohand,
. _ink have a co ositigg t hat does not significant{g
1E it it ah&@9est 7 o<t RBIPOWIREUPESER PTERESE “hen 1.3,
Accordi ng.to ane enbodi nent . of the present invention
end VA BrteneI2En ERE00 A0B) hiter rPEShSTal SR 4 bl Y Redeent
n sol.vent. .From Vi oi 0 ceal api L1y ;
magnrgeq?ailé}wtu eraes CrFeescg', altntlzieias fg)r ef graé I geﬁggugg %%’néiﬁ behind
L Lt and 1 OXq s the white pignent. Furthernore,
8 tﬁ%ggkﬁgg%&$éggﬁﬂghd t he solvent can be selected from
[od&®) bi nder resins and solvents previously exenplified
as the constituent conmponents of the brightening ink
conpasd bR el thedpresert pi-pMEREHBA. of RrRNuEEBBdhEBAEsin
of the present invention, 1t is 20 preferable to use a
andERthaeiu@EsSion andha o hyh r basete coped yaRE ninhy be a widely
conbi nation as the binder resin in the white ink, and
knamorgrpbendrigtdhianenresiinsalilty usedmee poéfenabice pointing
use a urethane-urea resin. The mxing ratio (solids
inlepnt émxenedfe st hec lnde hdnehpdsibabeidmd Lisetdsoopaymethanol,
is not particularly limted, but 25 a mxing ratio of
etlograb FedRs daaitd lonéd PaeransylefefabrBLeABBdF nedtone Thased
content (solids content) of the binder resin in _the
5Ol eS | FIKCH s2prafer bty BeF st e8B! 369h BYC netght Porlyl
less relative to the total weight of the ink. [0105]
30Printing of the ink conpgigtion for formng a
printed | ayer _



in the present invention is not particularly limted,
and any well known technol ogy may be applied. For
exanple, in the case of performng printing using a

white ink or the |ike over the entire surfag f th
oIS $CAeTEG FOLRT AR GRteF RORET Ry RNCE 5% Sont PSSt

Prog 6F T DETh R GTOCT (redrd AET SN T amed
hyd%%earrb%%rltbadl s%%lr) oﬁ%nh:%at lftdgis%lsagr[er{glt};l %l’%@t‘?{e and
cont al ner aCCOYCﬁ ng to l& e present I nvention Is

ot it ro 0 [ b a ott-0
o1 SIS A e O CONL YIRS O MRTERL TR obiom,
i xGUHA HEr ROGY BRI nES. f oreddf FoBht hewndiaR8fetone-based
contai ner material according to the present invention
solvcMr euspegt ficgalilohed BBokheat s ivxsad atirtggf olased-qAperion,
cont ai ner of the present invention has, 15 as shown in
kethGnb 1 sapeodtiakdebe bodyn Sthd dratedchd morh the papee used as
contai ner material of the present invention, and is
theolothed ime cexhyerjdoing myyarie cord ditiier tiouay tinbel ligta gimooth

10

15

20

25

30

plate 60 such that the high-M resin filmin the paper
prasEacHinge o inkher rghctdenms t hecrpherenal? SEftack’ SUPRESS
the container and the printed [ayer 20 on the |OMFN?
the ggine it iat Gfmgctha ot apdwar| 25UPY aBROSEB RFCTHRILNg of

cont ai ner, thereby formn cont ai ner nd foam ng
the KEATHMy resPh FPPIFDY HekP Breati e | he Rat ai Horater
c 4 07] The processing of form ng the heat insulating
© paper 25 contai ner of the present invention can
(0 ]carried out by applying a well known technol ogy.
or- exanple, firstly, a container body nmenber obtai ned

by m;ﬁhfggek%&%aée hBsukat hrd,d drhapen reoRbaienessin

mat er | the preset 1 nvention along a frame into a
usdy adetgem Nedh sharan ardoaakabt oM tHabe ciemBelnvention is
obt ai ned by 30 punching a bottomplate material in the

pre&ffEaBANG! tHY O-ahodreded arms nesl simpEro ar ehass embliedk
into a contai ner shape using a conventional container
coupporif acdnricw @mppear ataisi s ancepduwesd aisiong ad nereflsane resin
formed. The formation of a contai ner by assenbling
hawising auwdeaiaver agen obdecudiang wapphitavislésschhaned, 000,
out such 5 that the high-M resin filmof the _
theomtai adresEhe WEhbértio PFPPERE ligtnef Mg An&upeBresition,
while the lowM resin filmforns the outer wal
sudyfeatBe @RMEPhel T Ani 3t EdP R F RS PEOREEE Yoot L ofh PFagRILE
member cones to the inner gidg. After ad$02%%%n§ ish d
and Grinled°hy S5886R0I Y HAPIE LonUAFAEPShanUlactir Prger hand,
appar at as the. above, 10 when the container | .
w5 BEEERSPS 2 REALA TS RERET T he G PSR LT e abt
i s faoane d erehy .for a nsul at l.ay .
Oféﬁéﬁ%ﬁﬂ%qggﬁ%%p%rﬁgﬁlé%i%gggbaﬁg%é%a%if'?%h?%ﬁﬁgfﬁﬁgt the
: ' [ - [ t e h [
R S e T ¥ Tearhont for Far kg adnear JHoss of
thd NS 2ting {Ryeri1yasy-depending on the properties of
t he base paper or thernoplastic synthetic resin filnms
rostsed. A person having ordinary skill in the art can
appropriately select and determ ne the conbination
condidd®nsid@roct he hgadtdngetenperatul ok ardighesaitiingy of the
time that 20 are optinmal for the filnms used. In
pr@geaer dnvanhie dieal ttirepreErtabaeriedseudndpheéhédinder resin
container formng process involves, but not intended
suthabe Tiny tdeh o] caphesns ngndenperastairial lsfs cabpapriopciate
to about 200C, and a heating time of about 20 seconds
comlpinpbien 10 middt Bson 49 Fhe Uegddiagie 8P hp s lained above.
| ow-density pol yethylene 25 (thickness 70 n), the
heating tenperature is preferably 100C to 130C, and
the heating time is preferéﬁ%y about 5 mnutes to 6
m nutes. As a heating neans, any neans such as hot
air, electrical heating and el ectron beans can be



is possible to produce large quantities of heat

i nsul ating foanmed paper cups at |low cost. [0109] FIG

5 is a perspective view showing the structure of a 5

heat insul ati ng_fo,amso_l aper contai ner opt ai neg b .
Whegaf (yiGT aotR T8 hBatS FPedt' feht™af Pér PRe assehB Fﬁ% Hnd-"

formn f the container..ln the fiqgur r.ef erence .
the, Lﬁ%ﬁrzﬂ’ea‘l%%ﬁo FRHELYT (He St %eﬁ'ergyosdye/d,o avd Te W Sitte 17
add! nfsornalto6gh[ee£ﬁ£>§o£’ méHE (pj‘f)ti}a%cﬁlétp op%lr%ie@..' St is not

schenmatic cross=sectional " view showing a magnifie

intdEWAQ ot %%u'h?f %keEﬁ@ogfﬁmﬁék VI sectipna@iqtife e when
body of the

cont ai ner _ heat i nsul ating foamed paper
corEHHAI NER 2 9 DRYR 1o Bk @ondr 2 s €8Rka MeRi POEYehS from that
conposed of, in the order fromthe outer wall surface
of 58b @fcthensoaimeres adgxd ntted Jeayemnpdenasheat as a kind
insulating |ayer 30" forned froma low M resin film
of aibasegpapentlOheanthd hiraedliaglte Moupesiantf illsmeRPanded by 2
formng the inner wall surface of the container. In
hezddditdaomertthearddyBrrmonstidan i ryv@f . t he cont ai ner body
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nenber of the container shown in FIG 6 is equival ent
[0G@2k he structure obtained by foaning the paper

contai ner material shown in FIG 3. 20[0110] As it can

be séen irtgiadEIGuiesa H&ar iGRTed s 43 tHg FaTRnRt
~ the container surface shown in FIG_.5 js conposed of
InvantiRie Matcs & are44 K i%ltpl?%‘?ﬁld]e‘ai%?ferc T ire

cor P e S S L B SO o, s
¢ ¢ . : : .
end QLIP R AaNe A nlel TR LEABE DS OPLEN: 0 ot inea

' 40, f ' : :
o BT Yoy 1 const PULed TFous an P RE Combosy ¢ oroid
vit\BVidih axcel | e foamng pdapt abibdddns | hei il 1 dd@ther
I"ayer (Reference 30 Nuneral 40 in FIG 3) on the

po Il My A185d Nndidne  Referencen Nubesiahra 881 i daftda-GErbon
oes not inhibit the foamng of the film and the

dollove Mpndeshd iff hertesasya huw fio6 m Feattiosal afdoup, in one
| ayer 30" by a heat treatnent. Furthernore, in the
mofeaamayg dfrarhehleowi Myoesitn offi lemheagiqice tithe prdtretred 1
| ayer has excellent foam ng 5 adaptability, the .
apwTiAtencd bpasingadd bfevenhrREso bh thesechtgesbpne resin
surface is suppressed, and the occurrence of cracks in
and e YHKY F1ha9¢d SUpprasedin AOBR Seaksey: abve InHR L/
the ink conposition accordi tq the present invention
SP%l%kfble#élalpt*@Sc%ﬁ%%%néigﬁggﬁegw%% F%&ﬁe 1'bellsea

i ot BT Rur PR REYT G Dk oat ISR Rl neul ating
[O(Hé)}oerti es. Exanpl es

Examples of the fatty acid vinyl meonomer that can be used
as a monomer for producing the vinyl-based copoliymer include
vinyl acetate, vinyl propiocnate, vinyl monochlorate, vinyl
versakate, vinyl laurate, vinyl stearate, and vinyl benzoate.
[0074]

Examplesof the functicnal group in theotherpolymerizable

nonromer having a carbon-carbon unsaturated double bond and as
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[0111] 15Hereinafter, the present invention will be

nore specifically explained by way of Exanples, but

t he present invention is not intended to be limtedto

t hose Exgneles . unl rticularl stateg Eermnse
ne‘%er?esa%ar &V LBH LU lr“P gﬁPBQeth BcanPP e§Clhdr cateude

wei ght " 20 res ectively.
o BT s b & FonCRR A PE 1T PrBpsrar SR o oS dad an
ane resin varnish) 313 parts of a
epé%?i%{06§1ene gl ycol having a nunber average 25
rodmdecul ar wei ght of 2,000, 63 parts of
|sophoroned||socyanate and 60 parts of ethyl acetate
wer efedxdafid 2 bokpneeked thaskogdutppeskthéha dydroxyl
stirrer, a thernoneter, a reflux cooler and a nitrogen
grgas i 1r[lil&1det ubLQ]ylarHide‘lﬁ)lm X3l sy e Homethd th react Late,
for 6 hours at 90C under a nitrogen gas stream Thus,
1 -rey B xprepad winefmangs) aobtaiaied,. Stbhsequenttonyt hi s
prepol yner was added dropwise into a m xture of 21
(mardrtac 1of L & twop oo i dmitne],  @6biipaasyoftet mdlyethylene
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acetate, and 180 parts of |sopropyl al cohol, and the
gl yesteeli AATEnigRerE iviepss T adiite RO Trsrastiy/l ene ;ﬁﬂwJet hane
resin varnish (PU varnlsh% was obt ai ned. Thij
MOy BAFEafanel &€y RYSroar Ak ¥R Py a@&%‘.f%‘;hmaacw Frpysde -
GO tent of 40% a viscosity at 25C of 200 nPa-s, and a
[0 ght average nol ecul ar meight of 9,000. The

usi %ra%i%%(ﬁ ge(%%ﬁﬁ‘gl Egy gﬁlo%o%%%:] %gkglé{liclude
o ARS Y e s ?%%?Exa%@F‘”%@Véf%%%‘%??%% SR

funH}:lch | feryi Nyl g agst Al 8 CARO! WIBFe VAT NiESRkyAR PYH %h%f
a vinyl chl oride-vinyl ‘acetate copol yner (SOLBI NTASR,

de ] Bed Mradby s simnGhen eafl diokist 19/ Come tt fedyvilde acid

was m xed and di ssolved in 75 parts of ethyl acet ate,

salatd, tdwsya gt ) Oy Ola te v i fiydh cdd afidtley Vi tydtlacetafeate,
copol ynmer varnish for a test (PVC PVAc varni sh) was

butohl ajmedh) {34 t 4 Exatripy eh v 20(detiPrapay dtomod stearyl
bri ght eni ng i nk 45 parts of the pol yurethane

(mertds) av waratish abl dheredy 1 n(ndieh Prepatats on Exanple 1, 8
parts of the vinyl chloride-vinyl acetate copol yner

{0Whthi sh (PVC-PVAc varnish) obtained in the Preparation

Exanple 2, 15 parts of a non-leafing alum num paste 25
(AL lﬁ%@fAt%W% EGVBWT%@/&%%%HFRUR include
|IdS content 6 artlcle i zel
S S RSB 20E T, 2oy PRLA 8 S oo

si,a Chemni

sy et dedn %#Ezs&esaaa‘v@ﬁw%%%&l%?% Ry inBuny Plfeting
a lﬁ%%ﬁnfﬁe\ U T ggpﬁfﬁé :’?lllé;ﬁ)hé)é ftlh}lélrg‘zg_\?é%

(meth)acrylate and 4-hydroxybutyl {meth)acrylate, with a
polyisccyanate such as toluene diisocyanate or isophorone
diisocyanate.
[0078]

Exanples of the monowmer having an epoxy group include
glycidyimethacrylate, glycidyl cinnamate, glycidyl ailyl ether,

glycidyl vinyl ether, wvinvyvlcyclohexane monoepoxide, and
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30 (weight ratio) were blended, and then the m xture
was stirred over 20 mnutes with a disper. Thus, a
brightening ink was obtained. [0115] 2. Preparation of
white ink 512 parts of the pol yurethane resin varnish
L SohEaTed o TYRE B8t | onExanpl e 1, 19. 2 parts of
[0& vinyl chloride-vinyl acetate copolyner var ni sh
(PVC- PVAc varnish) obtained in the Preparati on Exanpl e

2 ond, DALt Alodd A0 QM 060l HTRMGARA0 s pas of tne
mﬂdgﬁ%?#%@%?gﬁag%%d%yaﬂyéﬁggheCRﬂlbeapFrOOflatel selected

ohexane: 1 sopropyl al cohol hyt acetafe =
and0540: 20 sCMRirght Jaisk 0h MRk efaqllm@eger@@@lmah@@stf@quested
m xture was di spersed and kneaded wth a sand m
of thusina whihpesinkohor Almem?eci&rszp@tnmamehtabﬁeﬂhe binder
[0116] 15 3. Formation of printed |ayer A paper
reLiontaicoed imat eci ghe hand sgnta ihiwgntnelrt mag pei atcombination
pol yethyl ene film (nmelting point 133C) |lamnated in
of ashandedm mnk /sunfwcecot abe lvaye Lyapgerarahe uravihggearesin.
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| ow nmel ting point polyethylene film (nelting point
[00K3BIC) | anmi nated on the other 20 surface of the base

paper, was provided, and on the low nelting point film
of tIe REPERCARONGC brihe &ty draid whipeg e used in the

pr%%ié%%fféﬂ S OTP SRR LS LA LR ER WAy Ao
ou I BEPNC B AP AR 28 BB dukty e Sparal [DId o] zeles

pre

a J%”Héf?'dp%us enszo%!%%%gﬁe %Qgtﬁ Beﬁegﬁghaégﬁrbe %&Plled

materi a hav orne escrib

in BRO¥E. wAES e‘é@ii‘%{%@f{sé’ﬂttﬁ% é% Adhesi veness, 1B9%tlator are

resi stance ‘and abrasion resistance of the printed

iﬁﬂﬁﬁﬁﬂoeé@ﬁ@%Qkﬁgﬂﬁéﬂﬂﬁéﬁﬂaﬂﬁﬁﬁééﬂeﬂﬁéﬁé&h@ﬁéﬂﬁ@@@@ssed,
The results are presented in Table 1. [0118]

sudRpldratipn phradbess ¥eness) 1 SEELLTAPImd g Stered fatty
trademar k) was adhered to the

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
chloride monomer is pressure-fed into the polymerization vessel
during the reaction. The vinyl copolymer thus cbtained is also
available as commercially marketed product. For example,
according to the present invention, "NISSIN VINYL" (trade name)
manufactured by Nissin Chemical Industrv Co., Ltd., can be used
as the vinyl chloride/vinyl acetate copolymer.
(0081}

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. For example,

“benzoyl peroxide, azoisobutylvaleronitrile,
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printed surface of the paper container material and
was pressed five times with fingers, and then the-tape
was peel ed off. The adhesi veness to the base paper was

__evaluated on the bhasis, of a conparison between the
anoRyid PO UHE Fegirdn HdRErdd Weh e 0 Pape and t he
_,area of the reaion,fro ' ink fil :
B R DR S AP VB g et e esl ks,
. The, i ilm did n I ataldy . Bis 50
or Phe TPl Fﬁeu?égi'ogfk%%)%%l fa tahtg ik F T m vas ©
to Peeted hrpdhe haserpaper10¥c t he wWhiterddknumber average
conmposition, is 20 to 50% 15 of the area of the region
mo 1aGher8cwi thetdrerhapdtained vikylThesanemwfl e is 5, 000
region fromwhich the ink filmwas peeled fromthe
to bage quaper or the white ink conposition, is greater
than 50% of the area of the region adhered with the
[Otede. [0119] 20(Eval uation of heat resistance)

An alumi num foil piece cut to the same size as the
pri Atteth adtitrey olaishe ppdvpesad adh ohes sl giddsslpbare, for
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and the alum numfoil was pressed for 1 second with a
exaadssuR BOBf 3ZORGLERBUSTAY S HEGE - sarafrkeepl thgesolvent
heat resistance was evaluated fromthe 25 m njmum

thaterper BE TR TWRNEP T HEBY i'gHtSHi 1Y Ak Ketones such

25 A A B5ETA GEb Thabe 808 opehighet sobutyl Bégongy and
i Ni t t 14 ' |

v SRR R AT A aperarn b iy Washter

et ﬁgegbe gh%&%@dﬁf@ﬁlﬁﬁi Q16ST $HANER)nylene Ig}gogmpctﬁ’ihﬁ%thyl

r PghEeni ng 1Rk printed surface was rubbd

et Ghxgual it yr Pape yodern@ Lead 8k 2nd NG RauskBgea SThe
Gakushi n-type abrasion resistance tester, and the

so1BRIAS Yy rE8d S tiences i se £ vl tak ek fe omudieonundes ofnds.
rubbi ngs required to renove 20% or nore of the

foegijirety of the printed surface. A 100
times or nore. B: 50 times or nore and
f ewstcddhati kP @ ot thesrddait Fewenttivan 50 theessd 0f21§ing
Subsequently, the paper container material having a

a upeitheee Fagen Fof redinkérbsaetdschipal yreedtregompingticon as
mnutes at 120C to foamthe low nelting point film

a binderheas évallhr contentorathe FoshengratRphaniqsiy apfl the
the printed | ayer and the extir nal agpearan

Vi ghThAEed SR04V BERSGT ) BABF DY ( Rk & TeR0A % 9Gap to 5:95.
e EQan Ry IR OTarS 3% L 20 CEQAPORIGACEr Todmin o
pm&ggpg%%ELka%%kingproperty,dispersibilitycxfink,abrasion
resistance, and ink adaptabilitv upon foaming, the content ratio
is more preferably in the range of 50:5C to 90:10.
[0084]

Furthermore, the total 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 25% by

welght. When the amount of use of the binder resin is adjusted
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For the surface of the printed | ayer obtained after
foam ng of the low nelting point film the difference
in level of the white ink print sections and the
. brightening ink print sections s felt by touchin
withid (1he degrde W HERSEs SO Sof 4 éSzéfabSr&‘?/gtrﬁ é%l‘{n‘?&% 'S
print. sections. was eyaluaEFg aCCOfQHP z%%f%q%ien_ 2t the
SPPEGRATOVE Trg TBF TEITRS I TY . A9 UhE Ot i FF e Fencs A el e
. Wth the white 1. rint i I j ved.
it Wi el B e, SR R R SR
(O§?§¥ions 30 was perceived to sone extent. C
"~ The difference in level with the white ink print
sectdns Mas pentaided f aind woeiamd ieant Ly (Hel23)x
(Eval'uati on of external appearance of foam ng) 5The
conAlia iofn ext enalpappeas ance:rafi dhendird ghtiend Ingid nk
printed surface obtained after the foam ng of the | ow
algeldli-ng el rirddrdin wad wirsial duyctobsenvweadyarand tdtghanol,
degree of occurrence of ink splits (cracks) was
n-revglaratled fsamddsnalr eald groporad orkaffoncheagatkorganic
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portion occupying the entire printed surface. 10A
solTraries avehpe dgacaplinethyl ethylpetine pod gletipeéal wioutyl
ink splits occupies 50%of the printed surface.
kelpnephesteralbagesh osuandic §pILVes tecetpheds govbhy L mpretate,
of the printed surface. 15[0124] (Sensory odor test :
ethy Iy 3 Gt n@P 5 9 pra i & et e o Hals nagc%t%ﬁpz’e ao]flpdz.aztlc
obtai ned after foam ng of the |ow nmeltin oi nt ‘
A TR T h G IATR0CH 1 o GHE 11 Bk "oRAd o He heptane
| ask .S . T v l;
andpoatsant HE East e PP B R EgR S B verts
e ' he 2k I heny, SN eidhe,
Su#ﬂcejaﬁléa%ﬁl Wwas subj e%%e@lltr%}y%fieensory eval%iz}fejlf on. eThe °

cyeMaldatd.on rasul te- B s phesentedn rhkakA ubi 1At yTRE the
odor in the flask is not perceived. 25B: The odor in

bidder fdask i:5E4rghtliy iper eekvednsCdeTha, odorispidterable
flaks is strongly perceived.

to use the various solvents mentioned above in amixture. These
organicsolventsare incorporatedat aproportionof 30%byweight
ormore inconventional ink compositions. Assuch, inthepresent
invention, a non-aromatic solvent can be used to constitute an
inkcomposition, and therefore, deteriorationof the environment
at the time of printing can be prevented.

[0086]

The brightening ink composition of the present invention
may contain a colorant as necessary. The colorant used in the
present inﬁention may be an inorganic pigment or an organic
pigment generally used in printing inks or coating materials.
Examples thereof include inorganic pigments such as titanium

oxide and carbon black; and organic pigments such as scluble

azo plgments, insoluble azo pigments, azo chelalte pigments,
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[0125] (Exanples 2 to 19 and Conparative Exanples 1 to
4) The various conponents as shown in °
Tables 1 to 3 were bl ended, 30 and brightening inks
were prepared according to the sane stirrin met hod
conﬁlﬁalsﬁrde&&Paﬂl&ﬁ‘eB%oc88%P8ra?%%§§ R EibfpPaortate Gna
ubseguen ach of the brightening ink ed t
G4 pri E ggﬁlgyglgmentﬁe I%m/né?%gﬁggpgoﬁg§?gﬁ gO She
bribAR RAPES l%%ng%&aﬁ% il [ 8k, 306ard R Leuthe, @aents

tho use formati on o

pre%@%%EQ%aBes%X%%ewaSv%%&%b%ds%%%e%yo%S%&Q Q%e%%”%an be
i'nk as that 'used in Exanple 1. [0126]

lmpafittelae dabkes cﬂeéz@gﬁapbmﬁcgﬁﬁahk§ £fa a@gtbétgbtpﬁiaig&tles
materials used in Exanples 2 to 19 and Conparative
of bramplies kahlleo 4 rahe ras nfaldzeusi.
Leaf i ngal um nunpaste : ALUTOP 18TH .
rooemanuf act ur edbyAsahi Kasei Chem cals Corp., solids
content 80% particle size 7 rim Non- | eafi ng
al uffibeuor paist en{ i RASTECTRO06 TARRRUS Bdherebe §n Toywention
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Alumi num K. K., solids content 65% particle size 12
mayr Cog ta B (IAERS hak@srewmmmm@q@oy( e GRS @ the
b Toyo Alum num K K., particle size 12
5ef ipilgeetce 4 QFGBFMQ%@??%‘&?&&PW%HB}%F&FM based
Ja an, Ltd. article size 5 to

reStila el erPleqn é@ﬁéﬁ@u%@%@nﬁepﬁ?%« 1Y ST CHeli T 2
ticl i
daWL?ﬁsﬁ%gBﬁa%ﬁgjf?{ lfrees&t?‘ r’% i OyrsllL[ler;;ttr %aﬁﬁ q&% Ilq_pt%a;ene

Wh%ﬁ%%tgﬁngé%% é?ﬁ%?ﬁg%a%g%gz$e§%g'overpr|nt p??ﬁ§§%$¥tlon'
an E§¥%Etp69q5§5§hdi}mF4ﬁﬁpE@Ee%1%%né%5389 {GUMMAALEYR to the

les 1 to 4 were used to eval uate the

baskd ﬁ%%'e‘f@%@.s sanhgate st sd@Ncannd RHASHeni Eesfséantee in
of each of the printed layers in the same nmanner as in

an ExarpheclwhBWet Bes ADr eed theypapes foenial neramatest Ak Sfilm

having a printed | ayer were heat 30 treated for 5
whirdmuizes ratt IR0Gurd famarmddddow nmel ting point film

and then eval uations of the foam ng adaptability of
[0G8®d printed | ayer and the external appearance of

foam ng, and a sensory odor tes t were carried out in

t he Tarerhahhering imk Eraipisé tLonThE S epEFa&R Fonvention

results are presented in Tables 1 to 3. 5[0128] [Tabl e
camgontalnacrossllnklngagentorawaxcompone T forthepurpose

of enhancing heat resistance, o0il resistance or abrasion
resistance, as necessary.
[0089]

Examples of the crosslinking agent include alkyl
titanate-basedand isocyanate-basedcrosslinking agents. More
specificexamples include, asalkyl titanate-basedcrosslinking
agents, tetraisopropoxytitanium, tetra-n-butoxytitanium,

tetrakis (2-ethylhexyloxy)titanium, tetrastearyloxytitanium,

~triisopropoxytitanium monostearate, tri-n-butoxytitanium

meonostearate, diisopropoxytitanium distearate, and
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di~-n-buteoxytitanium distearate; and as isocyanate-based
crosslinking agents, aliphatic polyisocyanate compounds,
alicyclic polyisocyanate compounds, aromatic aliphatic
polyisocyanate compounds, aromatic polyisocyanates, and
various Biuret compounds and isocyanarate compounds. Among
these, from the viewpoint of heat resistance, alkoxytitanium
stearate-based compounds are more suitable, and from the

viewpeoint of increasing the adhesiveness to films,
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isocyanate-based crosslinking agents and the like are also
effective.
[0030]

On the other hand, as the wax, various known waxes such
as polyolefin waxes and paraffin waxes can be used.
[0091]

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

[0092]

The brightening ink composition of the present invention
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,
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.

[0093]

37



09 092C Thr O/ Ot V VGVVOI9V 1 g'Z 7?L. 9
001. 6/1.

(Heat insulating foamed paper container material)

The heat insulating foamed paper container material
according to the present invention is a material for producing
heat insulating foamed paper containers, and is characterized
in that the material is constituted by using the brightening

ink composition according to the present invention explained

_above. More specifically, the heal insulating foamed paper

container material (hereinafter, simply referred to as "paper
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containermaterial™) of the present invention includes, as shown
in FIG. 1, a base paper 10; a first thermoplastic synthefic resin
film 20 that covers one surface of the base paper 10; a second
thermoplastic synthetic resin f£ilm 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
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 cne print pattern 42 that is formed from
the ink composition according to the present invention.
(00941

The base paper used for producing the paper container
material of the present invention is not particularly limited.
However, from the viewpoint of the container weight, a base paper
having a basis weight in the range of 80 g/m? to 400 g/m® is
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.
[0095]

The first thermoplastic synthetic resin film (high-Mp
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resin £ilm) and the second thermoplastic synthetic resin film
{(low-Mp resin film) that are laminated on the base paper, may
be films formed from a resin material which is conventionally
well known as a container material. For example, the film can
be appropriately selected for use from films formed from

stretched.andxunstretchedqpolyolefins such as polyethylene and
polypropylene, and thermoplastic synthetic resins such as

polyester, nylon, cellophane and vinylon. However, when a
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container is produced from the container material of the present
invention described above, the container material is used such
that the low-Mp resin film constitutes the outer wall surface
of thecontainerbody. Therefore, themeltingpointof 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
body. For example, as previously explained with regard tc 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 film having a melting point of
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
different melting points, and films formed from other resin
materials can be appropriately selected and used. According
to the present invention, it is desirable fhat the high-Mp resin
film do not undergo melting or softening when the low-Mp resin
film is foamed,by a heat treatment. That is, the indications

of high melting point and low meliing point are described from
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a relative point of view, and are not intended to be limited
by the specific melting points of the respective resin films.
However, since those heat insulating foamed paper contalners
holding foods suchas cupnoodles areusuallysubjected topouring
of boiling water, the melting point of the resin film used as
the low-Mp resin film must be 100°C or higher.

[0097]

For example, when the inner wall surface of the body and
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the outer wall surface of the body of the container are
respectively constituted of a polyethylene film, one surface
of the base paper (inner wall surface of the container) should
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 iow-density polyethylene
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
film layer after foaming to function as a heat insulating layer
when the film is fToamed.

[0098]

For example, when the cuter wall surface of the container
body is constituted of a low-density polyethylene film, the
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 container body is constituted cof a medium-density or
high~density pelyethylene film, the thickness of the film to
be laminated on the base paper is not particularly limited.

However, it is preferable fo set up the thickness of the film
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appropriately sc as to secure the resistance to the penetration
of the content when the container material is made into a heat
insulating foamed paper container. Since the thickness of the
films to be laminated on the base paper varies with the resin
material of the used film, it is desirable for an ordinarily
skilled person in the art to appropriately sef up the thickness,
while taking the properties of the resin material into

consideration.
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[0099]

The printed layer in the paper container material
constitutedasexplainedaboveisformedbyusingthébrightening
ink composition according to the present invention, and
performing surface printing gravure printing on the low-Mp resin
film that constitutes the ocuter wall surface of the container.
The constitution of theprinted layer isnotparticularly limited,
and any well known technology may be applied. FIG. 1 is a
schematiccross—-sectional viewshowinganembodiment 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
pattern 42 such as a decorative pattern, formed from the
brightening ink composition of the present invention.

[0100]

Conventiocnally, when a printed Layer such as shown in FIG.
1 is formed on the low-Mp resin film using a colored ink, there
is a tendency that the printed layer inhibits the foaming of
the low-Mp resin film, sc¢ thalt the thickness of the film after
foaming is not unifcorm 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

occurrence of depressionontheprintedsurfaceafter the foaming
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of the low-Mp resin film can be effeétively'suppressed. FIG.
2 is a schematic cross-sectional view showing the condition of
the paper container material of the present invention shown in
FIG. 1 after being foamed by a heat treatment. As shown in FIG.
2, according to the present invention, the printed laver has
excellent foaming adaptability, and therefore, the thickness
of the low-Mp resin film foamed by a heat treatment (heat

insulating laver 30') becomes uniferm. Thereby, the surface
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of the printed layer 40 becomes uniform with the foamed surface
of the film in the non-printed areas, and thus the occurrence
of surface unevenness 1is suppreésed.

[0101]

FIG. 3 1is a schematiccross—-sectional view showing another
embodiment of the paper container material according to the
present invention. The printed layer 40 of the paper container
material shown in FIG. 3 is constituted from an underccat layer
44 formed on the low-Mp resin f£ilm 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
ink over the entire surface of the film 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 thcough an undercoat
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 layer is formed using a specific brightening ink,
the ink film does not significantly inhibit the foaming ¢f the

low-Mp resin film. Therefore, the heat insulating layer formed
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asaresultof foamingof the lew-Mp resin filmbyaheat treatment,
obtains a uniform thickness, and a printed surface having less
surface unevenness 1is easily obtalned.
[0102]

FIG. 4 is a schematic cross—-secticnal view showing another
embodiment of the paper container material according to the
present invention. The printed layer of the paper container

material shown in FIG. 4 is constituted from an undercoat layer
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44 formed on the film 30, and a pattern 42 consisting of a first
print section 42a and a second print section 42b formed on the
undercoat layer 44. The formation of such a printed layer is
carried out such that, initially, a first layer is printed as
an undercoat layer 44 using a white ink cver the entire surface
of the film. Subsequently, a second layer is pattern-wise
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 first print section 42a of the
second layer formed by the white ink, to form a second print
section 42b. As such, there can be formed a printed layer having
a two-layer constitution (white/white and white/brightening
ink) in which the print pattern 42 consisting of the first and
secondprintsections42aand42b,cankxeformedcnltheundercoat
iayer 44, The order of printing with the white ink and
brightening ink that form the first and second print patterns
at the second laver, 1s not particularly limited.
[01G31

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.

3, a printed surface with less surface unevenness is easily
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obtained, and that since the thickness of theprinted layer formed
on the low-Mp resin filmis constant, obtaining a printed surface
having less surface unevenness ismoreeasilyachievedevenafter
the feoaming of the low-Mp resin film by a heat treatment.
[0104]

In the present invention, when an overprinting printed
layer such as shown in FIGs. 3 and 4 is formed, the white ink

used for forming the undercoat layer or the like is not
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particularly iimited. However, it is preferable that the white
ink have a composition that does not significantly inhibit the
foaming of the low-Mp resin film. According to one embodiment
of the present invention, the white ink contains a binder resin,
a white pigment and a solvent. From the viewpoint of
concealability and light fastness, it is preferable to use
titanium dioxide as the white pigment. Furthermore, the binder
resin and the solvent can be selected from the binder resins
and solvents previously exempilified as the constituent
components of the brightening ink composition of the present
invention. In an embodiment of the present invention, it is
preferable to use a urethane resin and a vinyl-based copolymer
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 (soclids content) of the urethane
resin/vinyl-based copolymer is not particularly limited, but
amixingratioof90/1l0maybementionedasapreferableembodiment.
The content (solids content) of the binder resin in the white
ink is preferably adjusted to 30% by weight or less relative
to the total weight of the ink.

[0105]

Printingof the ink composition for formingaprintedlayer
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in the present invention is not particularly limited, and any -
well known technology may be applied. For example, in the case
of performing printing using a white ink or the like over the
entire surface of the film so as to form an undercoat layer,
a coater such as a bar coater, a roll coater or a reverse roll
coater may be used.
[0106]

(Heat insulating foamed paper container)
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The heat insulating foamed paper container according to
the present inventionis constituted froma container bodymember
and a bottom plate member, and is characterized in that the
container bodymember is formed fromthe paper containermaterial
according to thepresent invention. Morespecifically, the heat
insulating foamed paper container of the present invention has,
as shown in FIG. 5, a container body 50 formed from the paper
container material of the present invention, and is obtained
by joining the container body 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
on the low-Mp resin film forms the outer wall surface 50b of
the container, thereby forming a container, and foaming the
low-Mp resin film by heat treating the container.

{0107]

The processing of forming the heat insulating foamed paper
container of the present invention canbe carriedout by applying
awell known technoclogy. For example, firstly, a container body
member obtained by punching the heat insulating foamed paper
container material of the preset invention along a frame into
a predetermined shape, and a bottom plate member obtained by

punching a bottom plate material in the same manner into a
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a conventicnal container manufacturing apparatus, and thus a
container is formed. The formaticnof a container by assembling
using a container manufacturing apparatus is carried out such
that the high-Mp resin film of the container body member forms
the inner wall surface, while the low-Mp resin film forms the
outer wall surface, and the laminated surface of thebottomplate

member ccomes to the inner side. After a container is formed
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by assemblingbyacontainer manufacturing apparatus as the above,
when the contalner is subjected to a heat treatment, the low-Mp
resin film is foamed and thereby forms a heat insulating layer,

and thus a heat insulating fcoamed paper container is obtained.

[0108]

The heating temperature or heating time in the heat
treatment for forming a heat insﬁlating layer, vary depending
on the properties of the base paper or thermoplastic synthetic
resin films used. A person having crdinary skill in the art
can appropriately select and determine the combination
conditions for the heating temperature and heating time that
are optimal for the films 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 sbout 20 seconrds to about
10 minutes. In the case of using a low-density poclyethylene
(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. Whenheating
isperformedusing hot ailr, electrical heating or the likewithin

a tunnel equipped with a conveying means using a conveyor, it
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ilspossible toproduce large quantitiesof heat insulating foamed
paper cups at low cost.
[0109]

FIG. 5 is a perspective view showing the structure of a

heat insulating foamed paper container obtained by carrying out

aheat treatment after theassemblingand formingof the container.

Inthefigure,reférencenumeral50referstothecontainerbody,
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and reference numeral 60 refers to the bottom plate. FIG. 6
is a schematic cross~sectional view showing a magnified view
of the reference numeral VI section of the container body of
the heat insulating foamed paper container shown in FIG. 5. The
container body is composed of, in the order from the outer wall
surface 50bof thecontainer, aprintedlayer 40, aheat insulating
layer 307 formed from a low-Mp resin film, a base paper 10, and
a hich-Mp resin film 20 forming the inner wall surface of the
container. Inaddition, the layer constitutionof thecontainer
body member of the container shown in FIG. 6 is equivalent to
the structure okbtained by foaming the paper container material
shown in FIG. 3.

[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 lLayer 44 that is provided over the entire surface of
the heat insulating layer 307 and formed from a white ink, and
a print pattern 42 that is formed thereon and formed from a
brightening ink. As such, according to the present invention,
since the printed laver 40 forming the outer wall surface of
the container body is constituted from an ink composition having
excellent foaming adaptability, the printed layer (Reference

Numeral 40 in FIG. 3) on the low-Mp resin film (Reference Numeral
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30 in FIG. 3) does not inhibit the foaming of the film, and the
low-Mp resin film forms a uniform heat insulating layer 30’ by
a heat treatﬁent. Furthermore, in the foaming of the low-Mp
resin film, since the printed layer has excellent foaming

adaptability, the occurrence of surface unevenness on the

container surface is suppressed, and the occurrence of cracks
in the ink film is suppressed. As discussed above, when the

ink composition according to the present invention is applied
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to construct a heat insulating foamed container, it is made
possible to realize a smooth container surface having excellent

heat insulating properties.

Examples
[0111]

Hereinafter, the present invention will be more
specifically explained by way of Examples, but the present
inventionisnotintendedtobe limitedtothoseExamples. Unless
particularly stated otherwise, the "parts” and "%" in the present
Examples indicate "parts by weight" and "% by weight",
respectively.

(0112]
(Preparation Example 1: Preparation of polyurethane resin
varnish)

313 partsofapolypropylene glycol having anumber average
nolecular weight of 2,000, 63 parts of isophorone 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 ab 90°C under a nitrogen gas stream. Thus, a

prepolymer was obtained. Subsequently, this prepolymer was
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added dropwise into a mixture of 21 parts of isophorone diamine,
360 parts of ethyl acetate, and 180 parts of iscpropyl alcohol,
and the chain lengthwas extended. Thereby, apolyurethaneresin
varnish (PU varnish) was obtained. This pclyurethane resin
varnish (PU varnish) had a solids content of 40%, a viscosity
at 25°C of 200 mPa-s, and a weight average molecular weight of
9, 000. Then@asurement<ﬁfthenmlecularwei@ﬁ:wascarriedout

using SHODEX DS=4 (manufactured by Showa Denko K.K.) equipped
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with a UV detector and a refractometer.

[0113]

(Preparation Example 2: Preparation of vinyl chloride-vinyl
acetate copolymer varnish)

25 parts of a vinyl chloride-vinyl acetate copolymer
(SOLBRINTASR, manufacturedbyNissinChemical IndustryCo., Ltd.)
was mixed and dissolved 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]
(Example 1)
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 parts of anon-leafing aluminum paste
(ALPASTE 1100TA manufactured by Toyo Aluminum K.K.; solids
content 65%, particle size 12 um}, 2.5 parts of untreated silica
(SYLYSIA 450 manufactured by Fuji Silysia Chemical, Ltd.;
particlesizeS.Zum),and29.5partsofaﬂaxedsolventcontaining
methylcyclohexane: isopropyl alcohol:ethyl acetate = 40:40:20

(weight ratio) were blended, and then the mixture was stirred
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over 20 minutes with a disper. Thus, a brightening ink was
obtained.
[G115]
2. Preparation of white ink

12 parts of the polyurethane resin varnish obtained in

the PreparationExample 1, 19.2partsof thevinyl chloride-vinyi
acetate copolymer varnish (PVC-PVAc varnish) obtained in the

Preparation Example 2, 40 parts of titanium oxide (TITANIX JR
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800 (manufactured by Teika X.K.)), and 28.8 parts of a mixed
solvent containing methylcyclohexane:isopropyl alcohol:ethyl
acetate = 40:40:20 (weight ratio) were blended, and then the
mixture was dispersed and kneaded with a sand miil. Thus, a
white ink for the undercoat was obtained.
[0116]
3. Formation of printed layer

A paper container material having a high melting point
polyethylene film (melting point 133°C) laminated in advance
on onhe surface of a base paper and having a low melting point
polyethylene film (melting point 106°C) laminated on the other
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
previously prepared.
f01171]
4, Evaluation

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

adhesiveness, heat resistance and abrasion resistance of the
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printed layer, according to the following evaluation methods.
The results are presented in Table 1.
(01181
{(Evaluation of adhesiveness)

CELLCTAPE (registered trademark}) was adhered to the

printed surface of the paper container material and was pressed

five times with fingers, and then the tape was peeled off. The
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adhesiveness to the base paper was evaluated on the basis of
a comparison between the area of the region adhered with the
tape and the area of the region fromwhich the ink film was peeled
off from the base paper {(on the laminate layer).

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

B: The area of the region fromwhich the ink filmwas peeled
from the base paper or the white ink composition, is 20 to 50%
of the area cf the region adhered with the tape.

C: The area of the region fromwhich the ink film was peeled
from the base paper or the white ink composition, 1is greater
than 50% of the area of the region adhered with the tape.
[0119]

(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/cm® using
a heat seal tester. The heat resistance was evaluated from the
minimum temperature at which the brightening inkwas transferred
to the aluminum foil. |

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

B: The minimum temperature was 140°C or higher and lower
than 160°C.

C: The minimum temperature was lower than 140°C.
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[0120]
(Abrasiocn resistance)

The top of the brightening ink printed surface was rubbed

with a high-quality paper under a load of 2.5 N/cm® using a
Gakushin-type abrasion resistance tester, and the abrasion
resistance was evaluated from the number of rubbings regquired
to remove 20% or more of the entirety of the printed surface.

A: 100 times or more.
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B: 50 times or more and fewer than 100 times.
C: Fewer than 50 times.
[0121]

Subseguently, 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 f£ilm, and then evaluation
of the foaming adaptabilityof theprinted layer and the external
appearance of foaming, and a sensory odor test were carried out
according to the methods shownbelow. The results are presented
in Table 2.

[0122]
(Evaluation of foaming adaptability)

For the surface of theprinted layer chtainedafter foaming
of the low melting point film, the difference in level of the
white ink print sections and,thelbrightening‘ink:print sections
was felt by touching, and the degree of depression of the
brightening ink print sections was evaluated according to the
following criteria.

A: Thedifferenceinlevelwiththewhiteinkprint sections
was hardly perceived.

B: Thedifferencein levelwiththewhite inkprint sections

was percelived to some extent.
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004 146 8-V < < < < < Brightening material Untreated
silicatispeAlid Vinyl chloride acetate resin varnish
PA varni sh NC varni sh M xed sol vent (1el01)

Ur et hane/ vi nyl chloride acetate . , :
C: Thedifferencein levelwliththewhite inkprint sections

was perceived fairly significantly.
(0123}
(Fvaluation of external appearance of foaming)

b The state of external appearance of the brightening ink
printed surface obtained after the foaming of the low melting
point film was visually observed, and the degree of occurrence

of ink splits {cracks) was evaluated from the 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 cccupies 50% of the printed
surface.

D: The total area of ink splits cccupies 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 sensoryocdor sample was produced. The sample was left to stand
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 perceived.

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)
The various components as shown inTables 1 to 3wereblended,

30 andbrightening inkswere preparedaccording to the same stirring
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(solids content) Foam ng adaptability External
appearance of foam ng JoPO Abrasion resistance
Adhesi veness Heat resistance CO0 . 7) 0. E - 0=0

-2 =1Ewg [0130] [Table 3] ,
method and preparation procedure as used in Example 1.

Subsequently, each of the brightening inks was used to form a
prinfedlayeronthelown@ltingpointfilmofthepapercontainer
material according to the same method as used in Exampie 1. The
formation of the undercoat layer was carried out by using the
same white ink as thalt used in Example 1.

{0L26]

In the Tables 1 to 3, the details of the brightening
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materials used in Examples 2 to 19 and Comparative Examples 1
to 4 are as follows.

Leafingaluminumpaste: ALUTOP 18TH (manufacturedbyAsahi
Kasel Chemicals Corp., solids content 80%}jparticle size 7 pm)

Non-leafing aluminum paste (ALPASTE 110CGTA manufactured
by Toyo Aluminum X.K., solids content 65%, particle size 12 pum)

Aluminum flakes: METASHEEN KM100 (manufactured by Toyo
Aluminum K.K., particle size 1Z um)

Pearl pigment: IRIODIN 120BS {manufacturedbyMerck Japan,
Ltd., particle size 5 to 25 pm)

Treated silica: SYLOPHORIC 200 (Fuji Silysia Chemical,
Ltd., particle size 3.9 um)

Untreatedsilica (SYLYSIA450manufacturedbyFujiSilysia
Chemical, Ltd., particle size 5.2 umj
[0127]

Subsequently, the paper container materials having an
overprint printed laver produced in Examples 2 to 19 and
ComparativeExamples 1 to4wereused toevaluate 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

treated for 5 minutes at 120°C to foam the low melting point
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Table 3 Conparative Exanple 1 2 3 4 Ink Brightening
mat eri al paste Non-|eafing al um num paste aste NV65/0

Leafing al um num NvVB0/ 0 Al um num fl akes Pear| pigment
15 7 30
film, and then evaluations of the foaming adaptability of the

printed layer and the external appearance of foaming, and a
sensoryodor test were carriedout in the same manner as in Example

1. These evaluation results are presented in Tables 1 to 3.

[0128]

[Table 1]
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[Table 2]
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[Table 3]
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100 100 100 Urethane/vinyl chloride acetate (solids

content) 9/1 9/1 9/1 9/1 Evaluation item Foam ng

adaptability C C C C External appearance of foamng A
Tebg3A A COdor

10

Comparative Example

1 P 3 4

Brightening Non-eafing| Leafing  {Atuminum | Pearl
Ink material aluminum | aluminum | flakes pigment

15 7 30 20
Untreated silica
Treated silica
PU varnish 45 45 45 |45
ggz@tllaicg Ir%g(ijf? varnish 8 8 8 8
PA vamish
NC varnish
Mixed solvent 32.0 40.0 17.0 27.0
{Total) 100 | 100 | 100 | 100
Urethanelvinyl
chloride acefate N 911 91 9/1
(solids content)
Foaming adaptability c C C C

e i B L

Odor A A
Abrasion resistance AB A-B A-B A-B
Adhesiveness A A-B A
Heat resistance A A A

(0131}

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

of heat insulating foamed paper containers. Furthermore, in

58



A AAA Abrasion resistance A-B A-B A-B A-B
Adhesi veness A A-B A A Heat resistance A A A A

the printed surface obtained after foaming of the low-Mp resin
film, the differences in level between the brightening ink
printed areas and the other printed areas were small, and almost
smooth printed surfaces were cbtained. Thus, the design
applicability and aesthetic properties of containers can be
enhanced. Moreover, since the foaming of the low-Mp resin film
is not significantly inhibited by the brightening ink printed

areas, a uniform heat insulating laver is formed by foaming,
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and excellent heat insulating properties are obtained.
Containers were actually formed and processed using the paper
contaliner material according‘£o the present invention for the
container body member, and it was found that the same results
were obtained. In the Comparative Examples 1 to 4, excellent
results were obtained in the evaluation of the external
appearanceof foaming. However, intheevaluationof the foaming
adaptability, obviocus differences in level were felt at the
printed surfaces, and results of poor fecaming adaptability were
obtained. That is, the results on the excellent external
appearance of foaming in the Comparative Examples 1 to 4 should
be interpreted to be attributable to the fact thatf the ink film
inhibits the foaming of the low melting point film more
significantly.

[0132]

From the discussions given above, it is clear that a wide
variety of different embodiments can be constituted without
departing from the spirit and the scepe 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.
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[0131] As it is obvious fromthe Tables 1 to 3, the
brightening 5 ink conposition of the present invention
containing silicon dioxide and a brightening nateri al
such as alum num is such that the ink film conforns
to the foaming of the owM resin filmw thout
significantly inhibiting the foam ng, and splits of
the ink film(cracks) ) do not occur . Therefore, the
bri ghtening 10 ink conpos?%%%% is suitable as an ink
for formng a printed | ayer of heat insulating foaned
paper containers. Furthernore, in the printed surface

1. obt ah%%@éeqlﬁigg:kn%orﬁé\eéfg %xg?vf'ohr/pf I?iilq #%E&QS layer

differences in en e br|g en

5 tol hegﬁdu?éwfﬁa% fb%ﬁegit%&éaf’fdo%tt%‘in%&eﬁt&@ﬁl?%ﬂmsmg
and al nost snooth printe urfaces were obtaine
a BANS pdher desisdn<2 aRRkhepliblsitiv §Eﬁtﬁ@%&ﬁe£é§1n film that
properties of containers can be enhanced. Moreover,
coSkReideuirgadengr ehetbesd @apdr;r gsdn éebahdazmmoplastlc
significantly inhibited by the brightening ink printed
syatRas;icaresi f ofilmeaiat Bokkati tge | @yesr issidffarded fbyhe base
foam ng, and excellent heat insulating properties are
papbtai had. aI@n@unmmlnams;penatathaaltyeffﬁrmxiEhﬁtmoplastic
. processed using-the paper: container material according
10 sypbhehécpresbmttilwveatidohs fisrantdrk byoathsate t rsedywent to form
menber, and it was found that the sane results were
a begahi h’éﬁ‘ﬂﬁhlﬂﬁel@ﬁﬁarﬁh@ﬁ@lExblh*plB%lllt?@ kayer is formed
excellent results were obtained_in the evaluation of
ontie aRFERRGICABhE HiRGAhERSENOPSERTLAG. SRR el C TES 1hEl I
val uati.on of the foam ng adaptability, obvious
an W EFEMBés in level were felt at the printed
r.f ace and re Its of oor foamn t abi .
EENCi Tet f LRt LA E AR A carFERtal,
n aran i th qg%q atlve
15 SlEXE%EI gs %&gg 4%3%&19% %b ngn n(raar pre o be
t t f | m inhi bibks
t?}teH% %gr]ﬁal?o% quﬁli%leogvg%re P}?ﬁr{bcg?.%?g}é%‘_ 55% 2“% bb um, and
thé' &B‘hféﬁ’@rﬁf %1 Q321 1 QM E% ﬁ"@t9l355990E§r Qéigﬂt relative
above, It is clear that a wde 25 variety of different :
toefhediBRAlS wedghle cGORSd Witieh twdiayti rde Redb &k £ 1m
the spirit and the scope of the present invention, and
the present invention is intended to be restricted not
by the specific enbodi nents descri bed above, but only
20 2.by thedbkinghtieaisggiivén dompidsd tdleal ncciidd AldVETailn 1,
bri ghtening ink conposition for formng a printed
wheageén the brighteningmaterial is one or two or more materials
selected from the group consisting of an aluminum material, a
pearl pigment and a glass material.
25 3. The brightening ink composition according to claim 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.
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5 to a heat insulating foamed paper container nateri al
conprising a base paper; a first thernoplastic
synthetic resin filmthat covers one surface of the
base paper; and a second thernoplastic synthetic resin
filmthat covers the other surface of the base paper,
4. has Bhd dweightEntimy ipdi oomphantibe &ccordihermoptlhsing or
10 synthetic resin film and is foanmed by a heat .
3, vhegedenthe @ fuFimun Reseriiadul ad n@nrb%%}nwﬁf@ A L{§d num
printed |layer is formed on the surface of the second
raghRrvhHtdtaT SRAHeGE redg s 3 Imtadd wiepgd,1s surtace
t he i nk, conposjtion,conprises a brightening material,
traated|yih B&Yd%?lésbinder resin and a sol vent;
the silicon dioxide has a particle size of 2 to 20 pm
and the content of silicon dioxide is 1 to 3.5% by
wei relative to t. I i;ght rj [
5 o e e By 'k BhBost M ABkoEdog LO NAY e of
cl?ﬁrﬁgrldi@Q,t%&@iﬁlt%e yhesel e PE 108 R06R6n PR8I 1 ng

one or'two or nore materials selected Tromthe

10-

15
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25

a pHIOHR AN S teRE nohnan HiHYPINWASERE bl Fnerd BBAMhe mixing
pi gment and a glass material. 25 3. The brightening ink
ra€DHPEsi thONpALGEFr8tAGnEOrekahAvingl-Ba seepeiiymiche in the
solids content of the brightening material is 2 to 30%

cofyomehghisrebasi ve 609thent abamsweifglbbldldst kentent.
bri ght eni ng i nk conposition. 4. The brightening ink
conposition according to claim2 or 3, wherein the
alum nummaterial is a non-leafing type al um num paste
6. whi chhédsr iglpeening ¢ 18 renglosi ttipmecemraiad §osany aere of
treated with fatty acids. 5 5. The brightening ink
clgonposi £ ohy aé’eétéeﬁgcmpemﬁl@ﬁe dpfcodiogicig--1 to 4,
wherein the binder resin is a conponent containing a
pol yur et hane resin and a vinyl -based pol ynmer, and the
m xing rati o of _the polyurethane resin:vi.nyl-based .
7. pol yheheRh {REULBCCBHpEREREC BBETS COFTEIGET AatErial
of solids content. 6. The brightening ink conposition
COBRELPUIRAG to any one of clains 1 to 5, further
conpgi in saégkorant: 15 7. A heat insulating foaned
papef contai ner fraterial conprising: a base paper;

a fifsk; f@?rtgf?@%rﬁ(zﬁ%gséi@t thefesi PaSihMFi DRt OV &ESvers

one sur%ace ase paper; 20a second

onkhgnpeplasticcaunbhekl ¢apesi;n fil mthat covers the
ot her surface of the base paper, has a lower nelting

poi ng ddednd e driniedl d her dephragidic o weldiet ife 1me8h8t covers

film and is foamed by a heat treatnent to forma heat
thénsthat iNng-fayelor and Bapeipdesr) ayes plowiedetleddinl point

| east apart of the surface 25 of the second
thiheaethroph ast ithesymigietstcl ¢ egnnheitlim resin £1lwheard d st heamed

printed | ayer contains at |east one print pattern
byf ar hedtf torrthentr itghtferimg ihsetc dmposiat org abzyedi ngnd

to any one of clains 1 to 6.

a printed 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 accoxding

to any one of claims 1 to 6.
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8 . A heat insulating foamed paper container obtained
by joining a container body nenber fornmed fromthe
heat insul ating foamed paper container materi al
according to claim7, with a bottom plate nmenber such

thatAt o1 185 iDeEAoPkashls SYREPEELAL31HES Bothlifed by
HYSHoraed Bl ;

“forms e i nner wa surface t he secon

3 oiﬂfﬁ@%obéﬁt:!aﬁnéwﬁcg@} enbes! PobhbtMFRMBLENG AUL®lsulating
wal | “surface, thereby form ng a container, and foam ng

fo&ﬁi@d%ﬁ&@@ﬂ O ADPE AShd € SYAL hetdSrd Bsd e idmady heatith a
treating the container.

bottom plate member such that the first thermoplastic synthetic

resin film forms the inner wall surface and the second

thermoplasticsynthetic resin film forms the outer wall surface,

therebyformingacontainer, and foaming the second thermoplastic

synthetic resin film by heat treating the container.
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