DESCRI PTI ON | NK COVPCSI TI ON FOR PRI NTI NG, PAPER CONTAI NER MATERI AL USI NG 5
THE 1 NK COVPCSI TI ON, AND HEAT | NSULATI NG FOAMED PAPER CONTAI NER Techni cal
Field [0001] The present invention relates to an ink conposition for 10
printing, a paper container material using the ink conposition, and a heat
i nsul ati ng foaned paper container. Mdxre particularly, the present
invention relates to an ink conposition for formng a printed | ayer which
has an excellent foam ng adapt 'q:ﬁ%/ﬂ%s | ess surface unevenness, and
provi des 15 a snmooth surface with suppressed occurrence of cracks in the
ink film on the filmof a paper container material having a thernoplastic

t heti in filmth i h t ; t
The pr oditt CaNPeR T THAToR BT PAeRnCOTa AR IR 108 DG by
orng a ﬁ@ﬁ@k;@gﬂ@%@ggﬁr r#.shaﬂ?'g%ﬁ.'r TRRAT IRG @MY PARERICORITAUNER] the in

conpésit I ng foaned paper container. The heat
i nsul ati ng foanmed paper container having a printed |layer that 1is forned
fromthe ink conposition of the present invention exhibits excellent heat

i nsul at ?&ﬁi%qrtﬁi@d and can 25 therefore be suitably used as a contai ner
for holding food containing a high-tenperature liquid or |owtenperature
liquid. [deyrlexanple, the heat insulating foamed paper container according
to the present invention can be suitably used as a contajner such as a cup
or a bow for Theogsesect Udiveptsomredates B atednEceMRARRE 1M S80up and

noodl es. 1 Background Art [0002] In refent, yqus,. the dema.q:ds for ink and
t he ¥ri nprimeing, a paper container material using the ink composition,

and a heat insulatingf foamed paper container. More
particularly, the present invention relates to an ink
composition for forming a printed layer which has an excellent
foaming adaptability, has less surface unevenness, and provides

15 a smooth surface with suppressed occurrence of cracks in the
ink film, on the film of a paper container material having a
thermoplastic synthetic resin film that is foamed by a heat
treatment carried out upon the production of a heat insulating
foamed paper container and thereby forms a heat insulating

20 layer; a paper container material using the ink composition,
and a heat insulating foamed paper container. The heat.
insulating foamed paper container having a printed layer that
is formed from the ink composition of the present invention
exhibits excellent heat insulating properties, and can

95 therefore be suitably used as a container for holding food
containing a high-temperature liquidor low-temperature liquid.
For example, the heat insulating foamed paper container
according to the present invention can be suitably used as a
container such as a cup or a bowl for foods including soup, sweet

80 red bean soup, miso soup and noodles.



5 industry are extending into a broad range of applications, concomtantly
with the varietization of packaging containers. For exanple, in the field
of containers such as the cups used for those food products generally
called as "cup noodles,” including ranmen products, udon and soba noodl es,
whi ch beconme 10 edi bl e several mnutes after an appropriate anmount of

_ bo!”'“35£€%§¥oﬁﬁhFﬁ¥H?d into the container, polystyrene cups have been
‘mai nly use romthe viewpoint of cost and heat insulating properties.

[ 00031 idodiopever, in the case of foaned pol ystyrene cups, printing on
the cups nust be perforned individually after formng of the cup.
Accordingly, the fudenit geaiel hedei Sehamds efbs o ietdmiitheopridsitigga curved
surface printing machine or a stanp printing machine, and there has been a
problsem itdistie ford repitrgddpgedn26 androhed pange oiicdpddicrte gpeor .
Furthernore, owing to the reasons such as that the polystyrene price is

i ncr easi erncauiio Wi Eh Wae vagiebiteationaicnsekpalngcPriadidests .pet r ol eum
and that under the inplenmentation of the Containers and Packagin

Recycl i nep1 &AM f 6BdTRpR othRhd RENGPRER RS NS 85 FBSPOIRT M% or the
oyl i IS RLBOLSLILERS P05, ' TRBSL cuBR Jo el
o DTSR SPu BEC 85 TR, At v BB 00 gl 0
e B SURNEE, L1 SO0y Dol arscaloll g ol o o
nore at t,2\d;0n st Pegeey QakeS thé AP iner, polystyrene cups have been
mainly used from the viewpoint of cost and heat insulating
properties.
[0003]
15 However, in the case of foamed polystyrene cups, printing
on the cups must be performed individually after forming of the
cup, Accordingly, the printing method is limited to methods
of using a curved surface printing machine or a stamp printing
.machine, and there has been a problem that the printing speed
20 and the print quality are poor. Furthermore, owing to the
reasons such as that the polystyrene price 18 increasing
concomitantly with & recent increase in the price of petroleum
and that under the implementation of the Containers and
Packaging Recycling Law, the food product manufacturers are
25 responsible for the recycling fee, transfer from polystyrene
cups to paper cups is being promocted in recent years.
[0004]
As one of the representative structures of paper

containers, there is known a double cup having a heat insulating

80 air laver which is formed by bonding paper and paper with furrows



5 A heat insulating foaned paper container is generally produced using a
paper container material having a thernoplastic synthetic resin filmthat
is foamed by a heat treatnment carried out upon production of the container
and forms a heat insulating |layer. Mre specifically, the paper 10

cont ai nethapdlsstivadernasHawstrenct tihe doulwhe chip flors erapdletns &f high-nel ting
poi nt polyethylene filmhaving a nmelting point of _about 130C tqg 135C is

| ani nat ede biyhborend Wrifdic @dfcea bBkeretprs, Neamhdnsiladive cdReBPAer), and a
| ow- nel ting point polyethylene filmhaving a neltjin oi nt of about 105C
to 110C Pare%iFRFtENETs qrsf élrtrtéécfiénasmrgmé%e?ﬂ?ﬁ )% Mfidfdted on the
ot her surfac of the base paper (outer side of container), and fornmed on
t he surf%%%fhf the lowM filmis a printed |ayer containing print

patterns such.a cqQrat.i -pat 0?&9{%"#@?‘%’ rcode. 20
[ 000 In the Pbibe%?c%n%%l\éﬁéggsggéggdt%gﬁﬁga |nslu ati-n&gr%ggeﬁeagqy;aper
contain tai | aMb Ry 8 DM haN dayer forned in
advance%%o%ﬁgfds%ﬁ{] %Hﬁ?&ﬁ%@&gﬁ%s% ned rsﬁape, tﬂﬂ?s is used as a body

member  of p Sk 0a S 101dN Pyttt idN GedBnt FeNmt BRatUPs | Soamdi aey edl Hemta heat
treatnment near the nelting point of the lowM film thereby foam ng the

| ow Mp f ;&3m0 pELog cutsupheprbiiectbo s birthe cohhainedr amdt frrnFmse paper
evaporates at the tine of the heat treatnent and is pushed out to the side
of the |gvaddt fidsnldiiicly HeydmenMeoét speal Ll 30 tHher g®pethe low- M film
swells toward the outer side. The 3 low M filmthus foanmed functions as a
heat 10 nscbmtainet ajatreriaid Haspar SIReANrEninl HRiAl, pFope? a0 & he paper
container. Such a heat insulatin foageg Q%QFI cont%iger isidkggéosed in,
for exanpleh-DabbisPopatdrrl YRS 6A P GkA RIP- A9 RGLA
about 130°C to 135°C ig laminated on one surface of a base paper
(inner side of container), and a low-melting point polyethylene
film having a melting point of about 105°C to 110°C (hereinafter,
15 referred to as "low-Mp £ilm") is laminated on the other surface
of the base paper (outer side of container), and formed on the
surface of the low-Mp film is a printed layer containing print
patterns such as decorative patterns, the company name and a
barcode.
20 [0006]
In the producticn process for the heat insulating foamed
paper container, a paper confainer material having a printed
layer formed in advance is punched out into a predetermined
shape, this is used as a body member of cup to form a cup, and
25 then the cup is subjected to a heat treatment near the melting
point of the low-Mp f£ilm, thereby foaming the low-Mp film,
Fosming occurs when the moisture contained in the base paper
evaporates at the time of the heat treatment and is pushed out

to the side of the low-Mp film which has been softened, and

30 thereby the low-Mp film swells toward the outer side. The

3



5 57-110439 (Patent Docunent 1). [0007] The formation of a printed | ayer on
the surface of the lowM filmof the material for heat insulating foaned
paper containers is usually carried out according to a surface 10 printing
met hod based on_gravure printing. In the field of surface printing based
on gravukevpip nﬁﬁﬁwg,thw Ipamgppf reet s tafe S hepdcdnorlabivet A ¥%F be
printed, sych as various base papers _and. plastjc packagi ng containers.
Ther ef of &80 (AHRSHE5, BT b APe LaSR PR TRP S 6 15 GReh 2 8 05 TREVESHHA A1 ng

sui tabil} f.0 ] t i S i s to the
base papéeé%hf‘néeggl%_s%@ca%ggrflgg?gé p}h’}%g??g%@‘%’ég’i%? g%?é‘s’ggﬁg’h ‘as t he

[ esi Stanggy (o BlACK! BiphReBE PLANNAARBTL 0AL DOhVRRIN-RIJH p-HRINE! S af t er

printing, he abrasion resistance and heat resistance required upon
the fgprnmayiongofo cE@IMeDocen®0@8], Furthernore, an ink for gravure
printing usually contains an aromatic solvent such as toluene as a nmain
sol vent, [8s®03as to achieve a bal ance between the solubility of binder
resins and the dryability. However, recently, the tendency toward 25 using
a printing i nklhehdomteddonovfcarpnimten laymmtonc thel senface sofridwt ng
stronger, in order to inprove the environnent of the printing work site,
[0009] Mbewddierfilhed the pabautzl Vioudexd dngedetingufaaned PERRT oaned
paper container is considered, the ink for rgggre 4 printing for formng a

print ed FREALBITE He® ciBdilyecarsiedeObraBryosteRdt Fat® tHE 538 fi 1 m does
t ] de, b t f i f the | fil t hat titut th
noa T P osF it ing TR Barah e HEPEB S PRITERE ot dse ETEaR e havi ng

| ess

surface printing based on gravure printing, ink is applied on
the surface of objects to be printed, such as various base papers
and plastic packaging containers. Therefore, inks for gravure
printing are requested to have printing suitability for objects

15 to be printed, as well as adhesiveness to the base papers and
plastic materials, and various resistances such as the
resistance to blocking to prevent adhesion between printed
matters after printing, and the abrasion resistance and heat
reslstance required upon the formation of container.

20 {0008]

Furthermore, an ink for gravure printing usually contains
an aromatic solvent such as toluene as a main solvent, so as
to achieve a balance between the solubility of binder resins
and the dryability. However, recently, the tendency toward

25 using a printing ink that does not contain an aromatic gsolvent
is growing strongsr, in order to improve the environment of the
printing work site,
[0009]

Moreover, when the product value as a heat insulating

30 foamed paper container is considered, the ink for gravure



5 surface unevenness, and that the ink filmhas | ess occurrence of cracks
and can provide a snooth printed surface. [0010) As the ink for gravure
printing for formng printed | ayers of heat insulating foamed paper

contai ners, there has been 10 conventionally known an ink containing a

pol yam derinesimy aut Forelihul asprietédalayer ast bimderordoriperendss. However,
in the case of an ink containing a polyamde resin as a nain conponent of
t he bi ndérsicmigonench, therthehdnknki i daes nokpsBREde PheMOMOLSS ght over
a long tine, the | ow nol ecul ar wei ght conponents 15 such as oils and fats
cont ai nefParinheffdiey ARVoP fddmnthmb oG8t 1EREES i RAPRBG rRER i it o

acet al dehydes, thereby cauysing a, ,probl em of generating a_ fat-based odor.
Fur t her rofeET SPAoEant Tse i PRoB4¢E: Bt SEREEBmAY 1 4e

cont ai ner cause_a change.in ta g -based odor,
20t < petes, BEhEpRetat it e EhE P £+ Als IEREE A e R

above maykedl . SYIRAILISES 8o 13T BoBEn tELkeM My faddn and thus there

occur erences 1nt ness of t ow M filmafter foam ng,
bet ween ancplrd}nt ed area and an unprinted area of- the printed |ayer, or
between a printed area 25 and an overprinted area where further printing
has been appl ize0th@An&ntexysaiige prilntedgaiaarofhimgpeiatetiaymrnt ed areas
or overprinted areas on the container surface becone concave areas, and
obvi ous ¢evedatdifferiettey doened Papsr coshpbhérsendeend hasodesten s not
obtai ned, and there are problens such as inpaired 30 merchantability or
unr eddabterbeniciodes. 15 khowolah fwe adaduyiswse BPlVapidsi tRpAasr f ace
unevenness of the printed layer_in conventional heat insulati f oanmed
paper comedilvdoge der Avaplve A1 BIDEST (FARRARE B Hf"eﬁjarprbrbgg’ees a
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
15 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 taste due to the generated fat-based odor,
20 this poses a serious problem. In addition, the printing ink
nentioned above markedly suppresses the foaming of the low-Mp
film, and thus there occur differences in the thickness of the
low-Mp film after foaming, between a printed area and an
unprinted area of the printed layer, or between a printed area
25 and an overprinted area where further printing has been applied
on an existing printed area. Therefore, the printed areas or
overprinted areas on the container surface become concave areas,
and obvious level differences occur. Thus, a smooth sense of

touch is not obtained, and there are problems such as impalred

30 merchantability or unreadable barcodes.



5 technol ogy of using, on the surface of a lowM film an ink that can be
synchroni zed with the foamng of the lowM film wthout inhibiting the
foam ng. Furthernore, JP--A No. 2001-270571 (see Patent Docunent 3)

di scl oses a specific conposition of the synchronous ink. The conponent

bl end of{QU14]10 white ink disclosed in Patent Docunent 3 includes 30 to 35%
of an inorganic pignment, 15 to 25% of a urethane-based resin, 0_to 5% of
a vinyl chlorFee ttetptereesiaf IIProyipguibe sUrkade HIGHERESSoPent, 5 to

100 of an acetic acid ester-based  solvent, Ot Q0% of an_ al cohol - based
sol vent the PELRBeA e YEH BRI ER]. B8P b et Latd P Toihed spist

| yet hyl , i1 ts. T f
Do o Mot s "Iroh N gkt sl ¥ (BRERRS nolliHATBPISIpoR AN OF @
t -b i % i | gri de. ) in, 40
Lo B petitlodyr B nstnb? Stofe Hllieie B &11OR-1E HRUE, RARAGHT OSI N
ester - baser SAVRAl syBchPod %@l A AreoheknAgeds SOy eI 1p Hiaml0%of a

t ol uol - based solvent; and 1 to 5% of a pol yethyl ene wax and ot her

auxi | i-ary @ageAt Snnlbe t3nachueneyanink . | Fudinaesed a%-anNonk suitable for
form ng an undercoat |ayer. [0012] 25 Patent Docunent 1: JP-A No.

557- 110480 1-Patosvtl Deeeneatedr DPcAmbbt B | di188RYSes Ratspwcilfdcunent 3: JP- A
No. 2001-270571 Disclosure of the Invention 30 [0013) 6 According to the

t echni quesnyefs itsiongo £ desyyrthuoorass iinks Eheebspeneni kilisndra dlre Docunent s
2 and 3, since the ink film of the [E)ri nted |l ayer_can bhe synchéonous W th

t he Woarhig-ofinkndiscbogep it PatenbtDegmant fel hRelidensi &Pi f® Cdyer of a

?gghg: Egarn Sinvgrtgg%litc !pggreng{lgg .Itg]etg °2a§g rc]:)% at Q%gghggegbgggéi.ﬂpééiﬁ,y (Jof
to 5% of a vinyl chloride acetate resin, 15 to 20% of a
ketone-based solvent, 5 to 10% of an acetic acid ester-based
solvent, 0 to 10% of an alcohol-based solvent, 0 to 10% of a

15 toluol-based solvent, and 1l to 5% of a polyethylene wax and other
auxiliary agents. The component blend of & color ink includes
5 to 10% of an organic pigment, 5 to 10% of a urethane-based
resin, 0 to 5% of a vinyl chloride acetate-based resin, 40 to
50% of a ketone-based solvent, 15 to 25% of an acetic acid

90 ester-based solvent, 5 to 10% of an alcohol-based solvent, 0
to 10% of a toluol;based solvent, and 1 to 5% of a polyethylene
wax and other auxiliary agents. The synchronous ink is
disclosed as an ink suitable for forming an undercoat layer.
[0012]

25 Patent Document 1: JP-A No. §57-110439

Patent Document 2: JP-A No. H11-18927%

Patent Document 3: JP-A No. 2001-270571

Disclosure of the Invention

30 [0013]



t he surface unevenness of the container. However, when a print patternis
overprinted on an undercoat |ayer, there still is a tendency that
concavity and convexity are formed at the surface. In particular, the
color ink has a | arger suppressive 10 power agai nst the foam ng of the

l ow- Mp fil m agceonpangdtanthk tadimigveaseof mgingcldvr avAghyonese id¥dnpl e, when
the white ink 1is applied as an undercoat |ayer and the color ink is

over pri mimbladest donthe hRaten &t lRncsmest st RANQwW VS PFRnTRE L HR* £ ng i s not

made uniform and there still is a tendency th oncavi t.y and .15 convexity
are |iker% thg peintdrd@Yar TR PEUFYATRTORY ,Wl%bmf § F&}%ﬁ%%fs&‘aere

the | Lok E4LBGTGAR TPRo5, T PEBCoOI VB AT D P BT B BOSB 30 Ther et of or e

1t 11eld o ELELLDG S kended § G Jigabo s s b d Ry paper

cont & nef bje e present Tnvention 1s to provide an ink

CONMPOST a0 s pirRAGHh d\Rinrfb ¥ B lchRbcoMee :0: f OlelRGeR, RiNdL abridft | aver of
a heat insulating foaned paper container, which ink conposition exhibits

excel | entsf@am NG adRRHRBLIebYoh Ooin tirelefoaand ngyetr, t beekevedpliilan as a
result of a heat treatnent upon the production of a container, and has

| ess occyrfenfen®f thaacksndavittlye andk chhlveriTheatrer foresd ettt ebhe f oam ng
adaptability" as 30 used herein neans that the snooth ink filmof the
printed saytace” florpexkigukare thefaderoink Nagwe N3 SRS S WHPEFS VS oamed by
a heat treatnent, does not significant|y inpede the foam ng of, tthe film
and 1ndi pawes sasinedi hhepEeaniparmie the {Ae-Yo 1Ty 25WAEFRBYEEHE theat

insulating |ayer whixch is fornmed. by uniform expansion _of the film is
mai nt ai nelde i whibstidtke oﬁcﬁ%ﬁh’@gkﬁncgﬁ t%faéq?ge' WheR"cfe in1bE Id

is applied as an undercoat layer and the color ink is overprinted
thereon, the thickness of the low-Mp film after foaming is not
made uniform, and there still is a tendency that concavity and
15 convexity are likely to be formed at the surface. Thus, new
improvements are desired.
[0014]
Therefore, the present invention is purported to address
the items listed below, in order to solve the problems posed
20 heretofore in the field of printing inks intended for heat
insulating foamed paper containers.
[0015]
An object of the present invention is to provide an ink
composition intended for a printing ink for forming a printed
95 layer of a heat insulating foamed paper container, which 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

30 used herein means that the smooth ink £ilm of the printed layer



convexity at the surface to a mninum [0016] Another object of the present
invention is to provide an ink conposition which has heat resistance and
light fastness 10 in addition to the properties described above, forns an
ink filmthat does not generate foul odor even when_ exposed to heat or

light ovierrmed eRg-he sErIaRd 9k ackwtiR At it kihd Sofr3mrd Svapbest
ti- Dbl ocki t d ,adhesi L fil t ..
base. mat i HRenES JURA PP ATGG O LY, e by ESBE H CRE o 8 to
. A 7T AL | ! rs o
Excel | et AhPResOaF pna Bt pl st R R o e A A O Er S8 S R ot her
obj ect qlediheRuesehhal IWAN 1) S sLOrOA 85 fni WOER Sl dUn QPR Ll on and
a color in conposi tion, ich are excellent In the various properties

descrsi bedhahove, [R0F3knAaehBar iAbkestané dhendFasfHordiMaRl aRdi s to
provide a 25 heat insulating foamed paper container material having a
print ed daeixiwy it ithef euEEdchr oo & heinkumwonposi ti on excel lent  in
various properties, on a lowM filmthat is foaned by a heat treatnent
and fornf@& djeat insulating layer. [0020] 30 Anot her object of .the present
invention is to provide a 8 heat insulating foaned paper container having
| ess concavi t pnoghdrcaniest ©f abe tiesasyh AnHeRt5on fiac §capEoREs #§ a snoot h
printed | ayer surface, that is, havingsa,snnoth surface and excellent

ext er nalindpseaPasdE lonsVRCh ap frat C8FtatABFesaRAt T HASiTeSSed above

hav‘l?)g ai gtldgg.ggorll %e{hef 85:@5%':: Egrsndter:]s%ribed above, forms an ink £ilm

that does not generate foul odor even when exposed to heat or
light over a long time, and is excellent in abrasion resistance,
anti-blocking property and adhesiveness to a low-Mp film that
serves as a base material,

15 {0017]

Another object of the present invention is to provide an
ink composition which does not use an aromatic solvent and is
excellent in the wvarious properties described above.

[0018]

20 Another object of the present invention is to provide a
white ink composition and a color ink composition, which are
excellent in the various properties described above.

[6019)

Another object of the present invention is to provide a

25 heat insulating foamed paper container material having a
printed layer which is formed from the ink composition excellent
in various properties, on a low-Mp film that is foamed by a heat
treatment and forms a heat insulating layer.

{0020]

30 Another object of the present invention is to provide a



I nk conmposition excellent in various properties. [0021] The inventors of
the present invention conducted a thorough investigation on ink
conpositions in order to solve 10 the problens of the past in the printed

I f h f d As I h

| mvent oo Uit DL NAABARR TS GRBEA BN BT P Ao e bt Y

I t t t f th
foansd St rausrerl 18 Fhensn bR BBE 9%%%%”%@%%@?% AR heat 15
treat ”Ef}s JI-{%I :T@aerge 3’%5 aickerenge g, Ea#lngeémm% fidteednd ayer

surface "an urt ace, 1s markedl y i nproved he inventors also

found t hatcadhedh 18 UGt Ahai Nk peRERAsEE] Oﬂsm? PRE PRk teprtameea particul ar
constitution, the heat resistance, |ight tastness, abrasion resistance,

anti bl Qﬁ%télglﬂ ppatiyned Qkane mahbsd wemeirstdd 1aher| favendal Frbmtbeat serves
as a base material can be increased, in addition to the decrease in the

sur f ace imievenipess.tiEre dxcediroksinl gariounderd@risieth. an i nk  conposi tion
can be provided without using an aronmatic organic solvent. The inventors
al so foub@Pahiat when one or nore 25 chromatic pignents selected from

organi c pignments, Bengara, Prussian Blue,, Utramarine Blue, carbon bl ack
and graphite dre 1pyedtorReof oFAat PHRSHRT sHeRie Uh&rdrieded & even nore

o orEhdi e LB Bl S B ST o
descr) Do Beal end APREb A LS PaBR gk e ¥ SRl laE g el ot es
e e SO B 0Lcledig b bassoRers gt
when a binder resin exhibiting a particular elongation ratio
is used, the formation of surface unevenness of the foamed
surface that is formed after a low-Mp film is foamed by a heat
15 treatment, that is, the difference in level between the printed
1ayersurfaceandthefoamedsurféce,ismarkedlyimproved. The
inventors also found that when such an ink composition is
prepared to have a particular constitution, the heat resistance,
light fastness, abrasion resistance, anti-blocking property,
20 and adhesiveness to the low-Mp film that serves as a base
material can be increased, in addition to the decrease in the
surface unevenness. The inventors also found that such an ink
composition can be provided without using an aromatic organic
solvent. The inventors also found that when one or more
256 chromatic pigments selected from organic pigments, Bengara,
Prussian Blue, Ultramarine Blue, carbon kblack and graphite are
wsed, the formation of surface unevenness 1s even more
effectively improved by adding silicon dioxide, The present
invention is based on the findings such as described above, and

30 relates to the items described below.



t he base paper; and a second thernoplastic synthetic resin film that
covers the other surface of the base material, has a lower nelting point
than the first thernoplastic synthetic resin film and is foanmed by a heat
treatment to forma heat insulating |layer, 10 wherein the printed |ayer of
the ink C¥H@sition is fornmed on the surface of the second thernoplastic
synthetic resin_fil and t ink_co sition.cont s a,colorant, a

bi nder resin &nf:t Ené"‘(ﬂ?\? ?Pjﬁ&? PhE® nﬁgﬂéﬁe‘lﬂ&ﬁopa}f?ajoa%?s £Re*Dider resin
is 400% to 3.000% .1 re,..t [ r.Lesi f I nt ai ns at
| east a c?ﬂpecf%lgtnléj 5 éfggnkggéﬂ’ﬁ;g rﬁ?}lerf%t%hg a&r% gt F\gn% r?%% ?%”%?e é%ia y

cont ai nsf@ar&%c{/%%p%%ﬁép&%ﬁﬂe@fa@téf'fél ioﬁlg.gj?lt 124 080 DY 2aRAGA G ratet ween a

pol ymeri'c po onent having a nu average 20 ol ecul ar wei ght of
500 t50 10, 00 andan: 9yaaREE:did&Gy FnaketheranRast ondheutf eidare resin
preferably contains a urethane-urea resin obtained by a reaction between
an am nerh&baBeWEbeY; and akdeondmeurmbpand tdcusettatd corepbh yitdm havi ng
term nal isocyanate groups, which is obtained by a reaction 25 between a
pol yner i thaolkpukrsdriporéhe rhavi fapa ofiunbe bagecnaler i adl 8adl arlowsizght of 500
to 10, 000 and an organic diisocyanate conponent. [0024] The binder resin
pr ef er abhed wiovg RP Bt tUhen ke Aaret tdwmporlas tdee yit theldd Fapésdidiva vi nyl
chloride/vinyl_ acetate copol ymer. 0, Her e, en_the binder resin contains
he ur etanhis 1FEamPeNGe FOAR ST SR FRGPT Y Foak S0 oI A |t i <
preferable that _the mxing ratio_of,the urethane,resin;vinyl

Ehi o defRRi: CHECPRLBE BB Ao L EPaLTVE CBRERE tCahar VT 8P t he
urethane 5, 1681 Andr UG WeRthaClh OFhIS! ¥ $308haLECCPROLY BN S 50: 50

and the ink composition contains a colorant, a binder resin and

a solvent, and the elongation ratio of the binder resin is 400%
to 3,000%.
15 [0023]

Here, the binder resin preferably contains at least a
urethane resin, Furthermore, the urethane resin preferably
contains a first urethane resin that is obtained by a reaction
between a polymeric polyol component having a number average

20 molecular weight of 500 to 10,000 and an organhic diisocyanate
component. The urethane resin preferably contains a
_urethane-urea resin obtained by a reactiun between an amine
conpound or an amide compound and a urethane prepolymer having
terminal isocyanate groups, which is obtained by a reaction
25 between a polymeric polyocl component having a number average
molecular weight of 500 to 10,000 and an organic diisocyanate
component.

(0024]

The binder resin preferably contains the urethane resin,

30 andnitrocelluloseor avinyl chloride/vinyl acetate copolymer.

10



to 99:1. [0025] In the case of constituting the ink conposition as a color

i nk, the colorant is preferably one or nore chromatic pignents 10 sel ected
from organi c pignments, Bengara, Prussian Blue, Utranmarine Blue, carbon

bl ack and graphite. In the case of preparing the ink conposition of a

col or i ndard,t whenptied eriahler resiaddostiimetidi oxetbane aeshuidind enal
conponent. The particle size of the silicon dioxide used is preferably 2
to 20 mviksFuhibeides/einyhaadmtencopplyner coit dpoR¥eeeF#PIndn@dl or ink

is preferably adjusted to 0.2 to 5% by weight relative tg the total weight
of the ithe Riinge rether ofatbe PROEhehe aReS bt 1V tthltﬁlilﬁj&/tvﬁélyﬁnk

conposition as a white ink, a white pignment. is. used t l.or.ant. The
white pigfiftits SOBPLYRRLHISL ALY %:?aﬁ?%ﬁno&%x‘f%éﬁi 85221%@2&3%2‘8%& aspect of
t he present, i nvention rel.at t.al i Iz sheat

i nsul%at i’?ﬁ:}sjflbéﬁgd Baperido ?@P%g‘r‘@/%ﬁ%au%%gﬁaggégg%&%%e% 5;(13(1, f5i0?st
thernDpL§§t§§ﬁ§ynthetic resin 25 filmthat covers one surface of the base
paper; a second thernoplastic synthetic resin filmthat covers the other
surface e base paper, has a lower nelting point than the first

t hermopl astic synthetic resin film and is foaned by a heat treatnent to
forma heat i|insutiadicagel &y ebnsandudipgitiectn Beohppeitproviadeddomt | east a

part of the surface of the second 11 thernoplastic synthetic resin film
wher ei n ife, ghientelbtayeis poafarasl pionecas tnaree cprphet patrlamerfter ned from
the ink conposition of the present invention. [0027] 6 It is preferable
thaIHIhes¢&écﬁ&ﬂiﬂ;mwepr@améCapigmggtgoasengara, Prusgian Blue,
Ultramarine Blue, carbon black and graphite. In the case of
preparing the ink composition of a color ink, it is preferable
to add silicon dioxide as an additional component. Theparticle
size of the silicon dioxide used is preferably 2 to 20 pm.
15 Furthermore, the content of silicon dioxide in the color ink
ig preferably adjusted to 0.2 to 5% by weight relative to the_
total weight of the ink. oOn the other hand, in the case of
constituting the ink compositioﬁ as a white ink, a white pigment
is used as the colorant. The white pigment is preferably
20 titanium dioxide.
[0026]

A second aspect of the present invention relates ts a paper
container material for heat insulating feamed paper containers,
including a base paper; a first thermoplastic synthetic resin

o5 film that covers one surface of the base paper; a second
thermoplastic synthetic resin film that covers the other
surface of the base paper, has a lower ﬁelting point than the
first thermdplastic synthetic resin film, and is foamed by a

heat treatment to form a heat insulating layer; and a printed

80 layer provided on at least a part of the surface of the second

11



| ayer covering the entire surface of the second thernoplastic synthetic
resin film and a print pattern provided on at |least a part of the surface
of the undercoat |ayer, and that the wundercoat layer is forned fromthe

i nk conposition of the 10 present invention prepared as a white ink, while
t he pri ntheymdglerstiics sfothetieroesithdiilnk eoagppist thenpsintae Jesent

i nvention prepared as a color ink. [0028] It is preferahle that the printed
| ayer hasentaintddr degst poe RyéntcBreERRY f%@“ﬁgt#?cﬁ“s § & of the second
thernoplastic _ synthetic resin filnb ang.a print pattern including a first
print see?TRRSHrieH ®dd T PrESEhtr 208°BF1the undercoat layer and a second
print po[ééﬁykprovided in the non-printed areas other than the first print
section, hat the undercoat |ayer 20 and the first print section is

for fromt ! It t.he; ' LAanNsiddtuted as a
whi t & i nk, bR S e %’*??%f%‘?ﬁﬁﬁ?a o B R

composi Fi%ﬁb%&d&%m@r 866 Nint IMERLIrFACEOPS it bedond Bhemhepldgtic [ 0029]
25 A thirad aspect of 'the present invention relates to a heat insulating

foamed papefn&Od #eBeh OLI@) ned Bypfhithipagternomndaided doody Tedter for med
fromthe paper container material of the present invention, wth a bottom
pl ate meghesrisush thmatsurtteed iofs thiehenmbet st d ayan hemic thadi Ahsi | m of the
paper 30 container nmaterial forns the inner wall surface and the second 12
t her mopl asdexceyntestd irsefiormeid FAresr fhet hek otBPoHnbrioR 1pF 4  t her eby
form ng a container, and foam ng the second therno lfstic S ntq?tic resin
filnily peasent chrvaricie Premfcaches. asvWpapgojnk, while the prin

pattern is formed from the ink composition of the present
invention prepared as a color ink.
[0028]

It is preferable that the printed layer have an undercoat

15 layer covering the entire surface of the secopd thermoplastic
synthetic resin film, and a print pattern including a first
print section provided on the surface of the undercoat layer
and a second print portion provided in the non-printed areas
other than the first print section, and that the undercoat layer

20 and the first print section is formed from the ink composition
of the present invention constituted as a white ink, while the
second print section is formed from the ink composition of the
present invention constituted as a color ink.

[0029]

25 A third aspect of the present invention relates to a heat
insulating foamed paper contalner obtained by joining a
container body member formed from the paper container material
of the present invention, with a bottom plate member such that
the first thermoplastic synthetic resin film of the paper

30 container material forms the inner wall surface and the second

12



The present application clains priority based on Japanese Patent
Application No. 2008-088013 filed by the sanme Applicant on March 28, 2008,
t he subject matter of which has been incorporated into the present
application by reference. 10 [0031] According to the present invention,
there cafhPagraad&ds Varhe ke £6aposh tibROWRE dhe pipkow ¥a i Haigfiasisrens of

the past in the printed Ia¥e2§lL of heat .insul ating foanmed paper contai ners,

real i zestREURRY §9RAHRS Pn G AB8paplf EBAPLRPerPRaATRPS 15 smooth
f d | ,ent f, | nce, d_| N i i
Fesi of an HERAGATAT S IANPAR ARATPnetRE PhrISEE i SR Te s R%ur ¢ her mor e,

when suc i k. conposition is used, there can be provided a heat
i nsul ati hg foamed paper container having | ess surface unevenness and a

snootsh pfaged 20 surface, that is, having a smooth surface, even when the
printed layer is constituted to have a color ink overprinted on a white

ink. Brief Desoflptdsihtobpphechk sk 2Y%imdtod 3y Hhéed bnl Raparfshemat i c
cross--sectional view show ng an enbodi ment of a paper container materi al
accor di repttemtt Rpplpeesbob NonveA0BeNs8FLE £i2 ddsby Behemati Apmlriosstsect i onal
view showi ng the 30 condition of the paper container material shown in
FIG 1 afnéfarctB 28,h@808;r shenspbiertGraites af seiherlmthas drasws- secti onal
vi ew showi ng an enbodi nent of the 1(gaper container material according to
the preRFRTRIRARG dittos tREGPTESPRLa2RRheRAEL RN PYBSEe LV Ghal vi ew

shovxf'ong [a0n031e]nbodi ment of the paper container material according to the

According to the present invention, there can be provided
an ink composition which improves the problems of the past in
the printed layer of heat insulating foamed paper containers,
realizes a heat insulating foamed paper contailner having a

15 smooth surface and excellent external appearance, and is
excellent in various resistances required of an ink and in the
printing quality. Furthermore, when such an ink composition
is used, there can be provided a heat insulating foamed paper
container having less surface unevenness and a smooth printed

20 surface, that is, having a smooth surface, even when the printed
layer is constituted to have a ¢olor ink ovérprinted on a white

ink.

Brief Description of the Drawings
25 {0032]

FIG, 1 is a schematic cross-sectional view showing an
embodiment of a paper container material according to the
present invention;

FIG. 2 is a schematic cross-sectional view showing the

30 condition of the paper container material shown in FIG. 1 after

13



present invention; FIG 5 is a perspective view showi ng an enbodi nent of a
heat insul ati ng foanmed paper container according to the present 10
invention; and FIG 6 is a schematic cross-sectional view showi ng a
magni fi ed view of the section VI of the heat insulating foaned paper
cont ai ne? RPBANCTEAHIRRTIS. 15 Expl anations of Reference Nunerals [00331 10

T P35 S T TR PR L LA A P T
0 el RS AT aeond hermP sl LSy SYOLERAI G repind I m ol Lor

Second pkiffeSECihdhi éh;Undercoat |ayer 50 Container body 30 50a Inner
wal | surface of container 14 50b Quter wall surface of container 60

Bott gm pl ate ofi@ont aisher sBashabbdeckossCastyingabuiidnestowienf izon 5
(0034] Hereinafter, the present invention will be explained in detail.
(I nk conpaisodimer)t of the paper container material according to the
present invention;
FIG. 5 is a perspective view showing an embodiment of a
heat insulating foamed paper contalner according to the present
10 invention; and
FIG. 6 1s a schematic cross~sectional view showing a

magnified view of the section VI of the heat insulating foamed

paper container shown in FIG. 5.

15 Explanations of Reference Numerals
[0033}]
| 10 Base paper
20 First thermoplastic synthetic resin £ilm (high-Mp
resin film)
20 30 Second thermoplastic synthetic resin film (low-Mp
resin film)
307 Heat insulating layer (second thermoplastic
synthetic resgin film after foaming)
40 Printed layer
25 42 Print pattern
42a First print section
42b  Second print section
44 Undercoat layer
50 Container body

30 50a Inner wall surface of container

14



The ink conposition according to the present invention 10 is an ink
conposition for formng a printed | ayer on the surface of the second

t hernopl astic synthetic resin filmcarried by a material for heat

i nsul ati ng foaned paper containers, which has , a base paper; a first

t her mopl asti c ¥t hEBRFETrEdth FRFRRERAL $'%ne surface of the base
paper; and a s condBtg rm)lgiagticfw S a{uhetic resin filmthat the other
surface of the base 8 g@i“, RLE A 1R Jf%?]iing poi nt than the first

t hermopl astic synthetic resin film and is foaned by a heat treatnent to
forma heat insulating |layer, and the ink conposition is characterized in

that thesLomasid iQn %ﬁ_l-tr?iiﬁ% ot ahBi Rgvanepberant, a binder 20 resin and
a solvent, and the elongafion ratio of the binder resin is 400%to 3,000%

In thke fpbdsowd ng descriptions, the first thernoplastic synthetic resin
filmw !l be sinply referred to as "high-M resin filnt' and the second

t her nopl ast i c Hretihetficer, relse prddentagnreotd dp wiclsl bef ekplai2&6d [IG035] One
of the characteristics of the ink conposition of the present invention
lies in démablnder resin having a specific elongation ratio. Therefore,
the binder resin used in the present invention will be explained first. 30
[0036] 1EIMhecqnResddHh®®siti on of the present invention uses a binder resin

havi ng an elongatiop ratio |{n,the range of ,400%to 3, 000% \When such a
bi ndegJ resin i’@"%%@g, COMROF Yy &t %Etoai%ﬁ@dpr%ﬁ%’? PO he | ow Mp

o AR e BT PR B L AT SRR SRR e 20
I S e R SR R
material for heat insulating foamed paper containers, which has
a base paper; a first thermoplastic synthetic resin film that
covers one surface of Lhe base paper; and a second Thermoplastic

15 synthetic resin film that 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 the ink composition is characterized in
that the composition contains containing a colorant, a binder

20 resinanda solvent, and the elongation ratic of the binder resin
is 400% to 3,000%. 1In the following descriptions, the first
thermoplastic synthetic resin film will be simply referred to
as "high-Mp resin £filn" and the second thermoplastic synthetic
resin film as "low-Mp resin film".

25 [0G35]

One of the characteristics of the ink composition of the
present invention lies in the binder resin having a specific
elongation ratio. Therefore, the binder resin used in the

present invention will be explained first.

30 [0036]
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agai nst the foamng of the lowM resin filmthat forns a heat 10
i nsulating |ayer by a heat treatnent, is increased. Accordingly, foam ng of
the low-M resin filmis inhibited, and it tends to be difficult to obtain
sufficient heat insulating properties. On the other hand, |f the

el ongati on rafhg gtk epmPoP} Fh Of 9P ERERRHANTCHHO9 1IRE AHPPFHEEsi ve power
of the | ow, 15 resin fil magai nst.faanp ng _is snmall,. ..an here.is a

D endoncy SSRORATHIS B KTH R it PRb10ar) B8 cedbl B 4o Podiphgs-°  Gos7)
Therefore, if. use_i.s de . of . ' resin ' an

el ongat imﬁ’r‘?nr 3PF§ ?rpjtr}%rsﬁggil?&i gg ggsﬁ%dé gﬁghfﬁgﬁlﬂggo esccrélqgta}gg&%\%, it is

difficulf ; r{ S Adl e $3 18UL{ a8 endevennasged, t aka foam ng
treat nenatf%e% ?ErgﬁFggﬁa‘K/%élriesi n fo |élbrrl1 based O% heati ng. Even for the printed

layek, idadedy @inkf beebirbAcabbai suihose niopaiidss easl eGomebth container,
such as external "appearance, heat resistance and abrasion 25 resi stance,

and thergidfaca tigngenaynktbat Battsf adicmgetpenntratdo pfopketyivdenot be
secured. According to a preferred enbodinent of the present invention, a
bi nder nesiim haviagsathar| £t ithe feaiéngnadaptabhbEtnfoX st 66k$50% i s
used. By using a binder resin having an elongation ratio jn the range
ment i onet. 1801 abidnea £ fillsd eiti, ndhdh Fhgr Sper ¥§S THYR peveyrehéheckratdd®. Control

16 of the elongation ratio qof the binder resip. js achieved b vari ous
combi natd@Hifssf the RIS PdsERe LAbRE SFSOP J?:hjé“ %Qe%arla? %&e&%t upon t he
synthesis of resin alte{oatio og Pe rI o’f jEshei MONONEr, and 'r'egul ation of
the ¥r O%QWﬁt&@gdgﬁé'FFy. Y 8 F@ﬁ 8# % ?q?ei? m™%I'ghgat1on ratio” as
sanpl o AEFeR g aTs croh i ok s 1B B T s B e P " LS ng
a smal | 1§ 28nds to be difficult to obtain sufficient heat insulating
properties. On the other hand, if the elonga.tion ratio of the
binder resin exceeds 3,000%, the suppressive power of the low-Mp
15 resin film against foaming is small, and there is a tendency
that the ink film part is very susceptible to foaming.
[0037]
Therefore, if use is made of a binder resin which does
not have an elongation ratio in the specific range such as
20 described asbove, it is difficult to obtain a surface with less
surface unevenness after a foaming treatment of the low-Mp resin
film based on heating. Even for the printed layer, it is
difficult to obtain those properties desired of a container,
such as external appearance, heat resistance and abrasion
95 resistance, and there is a tendency that satisfactory printing
property cannot be secured. According to a preferred
embodiment of the present invention, a binder resin having an
elongation ratio in the range of 450% to 850% is used. By using
a binder resin having an elongation ratio in the range mentioned

80 above, the printing property can be further enhanced. Control
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tensile tester manufactured by Intesco Co., Ltd. at a tensile 10 speed of
100 mimn and at roomtenperature (25C). [0039] In regard to the binder
resin used in the present invention, any resin that is conventionally well
" known as a binder resin for printing inks can be used, as |long as the
resin haat dihe R lansgRgdenoratdei 6fi Rhenbirapger oF 1103 1B BOORY Exanpl es
of such a resin include a urethane resin, a vinyl-based c | ymer, a

pol yani d¥¥ 45 CHPEEerrs) G’Ee,syﬁtéﬁf:b?i hat by 'po‘jr'%?@%i fo%g"ﬁyn an al kyd
resin,

a rpsin resin d. ni.t el |yl . 2 he_r.esi ns
descri bé&‘)];eo% o W?lgggﬁpgpeggﬁlsé)#@%gggOE %%gglﬁbtaql@%atn%@&} gf tg}e | east a
ur et hanerd 8 Pl (MRS VEAUNAIR atdlon B2 di0ABLBEsdARI ARIdddan tgf. the Tnk
upon foam ng and the Sensory odor, and under consideration of the various
resi gt an @f the ink such as |ight fastness, heat resistance, 25
abrasion resi stance and anti-bl ocking property, and of the adhesiveness to
the | ow M regihr féinneebnigagiaf whiaseasuicdidrdbed MhanirUReahs tikde of a
urethane resin, or of a resin mxture containing a urethane resin as a
mai n connentbasitée dy maleing raseasuidieiitooh sodenpdensrvdingda faiam t he
printed sections 30 provided on the body unit of a paper container such as
a paper o1z thickwsdeld forn awhplwkdih o} himatumineadainadit-grize st or age
in an environment exposed to heat or light over a_long tinme. Furthernore,

|
sat | of ackIA HobaREe PGP BRAGBIthEY £BFoSEP| Gy LSCopBELR SSTH Xehe | nk
fil i | udj t b i | st 5 ti-Dbl i t d
Lol v osnad i 1D AoV Rae: AL FRPR: temndhabuse SRR ORI LY AM00an)

The terr’rh')'&rgeit hane resin” used in the present invention

In regard to the binder resinused in the present invention,
any resin that is conventicnally well known as a binder resin
for printing inks can be used, as long as the resin has an

16 elongation ratio in the range of 400% to 3,000%. Exanmples of
such a resin include 2 urethane resin, a vinyl-based copelymer,
a polyamide resin, nitrocellulose, a chlorxinated polyolefin
resin, an alkyd resin, a rosin resin and nitrocellulose.
[0040] |

20 Among the resing described shove, it is preferable Lo use,
but not limited to, at least a urethane resin from the viewpoint
of the foaming adaptability of the ink upon foaming and the
sensory odor, and under consideration of the various
resistances of the ink such as light fastness, heat resistance,

25 abrasion resistance and anti-blocking property, and of the
adhesiveness to the low-Mp resgin film serving as a base material,
When use is made of a urethane resin, or of a resin mixture
containing a urethane resin as a main component as the binder
resin, the foul odor generated from the printed sections

30 provided on the body unit of a paper container such as a paper
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means a broad range of urethane resins, including the general 10 urethane
resins conventionally used in the pertinent technical field, and"nodified
urethane resins including urethane-urea resins and the |ike. Furthernore,

the urethane re sed_ accqrdi the present invention is not
particul Q¥ ffm ?het% %k Qlﬁ&eﬁgf Fﬁé b%ﬁ%& iSPThBEREd, 2 aHPRAGS ous

ur et hane ns 15 obtained b p. n that is, publ.icl known or
wi del y 1‘<novvn |nﬁrl(§8r111rl¥lee(r:1tt| olile ¥?§ ﬁ %%h ﬁ‘g CiFE ac]c‘grb

Accor di nﬁuf%ﬂgoﬁe%sreaskageewqgesmmgg ﬁ%beem%ﬁﬁek Jmé uret hane

resin may 1Inc ‘but” "not ane ~fesin obtaine

-react i ngoGopot¢/ols aenﬁz@élri@lkaﬂﬂn@p J.@ch%allﬁg%&lab%%xea%&légfkm ro
enbodi mrent may include a nodified urethane resin obtained m)dl fying a
prepd yreitpibloakigihaneperesi And tEhasi /Ehess COFPLRN GF-180 BHIde
compound. These urethane resins wll be respectively explained bel ow.
[0042] 2blSpeeifing exampbeseofiatheipdlyol conpound that can be used in
t he production of the urethane resin include the various known polylols
shown bel®¥1) 1) Polyether polyols, such as polyners or copol yners of

et hyl ene oxi de, propyl ene oxide and tetrahydrofuran; 80 (2) Polyester

pol yol s obt ai ﬂ%’(? 9r@}eﬂmg}a}% resinensssd o she RBe§ﬁlﬂt|rJé't‘@ﬁtérﬂl

unsat ur at ed Io cul ar col s such ,as col
S B o28ag Harite B2 B ALNS ude i 4BR 1L RYL S i
ﬁegplc%;lggfegé (} D H;%}qup ° 1 T8 ﬂ%’ ghq%n hex di oI4 aned| oI
onanedi oﬁ %a Fﬁ ?nonar?e l %I e R%]ee% l}/ecgfer %P?thtﬁ lycol and
di propyl Ké;ﬁ]mgffqea' hggtasxﬁeﬂxgiﬁg hﬁ&ézb&;a;iﬁ uredl yei dyl

et her an 2 et exyl glyci nonocar egC| dyl esters
such as Mafisad '&@Q:'h@ alixel, dy}?‘uz?@i@fmm?éld the urethane resin used

according to the present invention is not particularly limited
according to the production method, and variocus urethane resins

16 obtained by applying a method that is publicly known or widely
known in conhection with urethane resins, are acceptable.
According to the present invention, a preferred embodiment of
the urethane resin may include, buf not limited to, a urethane
resin obtained by reacting a polyol compound and an oxganic

20 diisocyanate. Another embodiment may include a modified
urethane resin obtained by modifying a prepolymer of a urethane
resin with an amine compound or an amide compound. These
urethane resins will be respectively explained below.

[0042)

25 Specific examples of the polyol compound that can be uzsed
in the production of the urethane resin include the various
known polylocls shown below.

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

80 (2) Polyester polyols obtained by dehydration condensation of
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di basi c acids such as adipic acid, phthalic acid, isophthalic 10 acid,
terephthalic acid, mal eic acid, fumaric acid, succinic acid, oxalic acid,
mal onic acid, 'glutaric acid, pinelicacid, azelaic acid, sebacic acid and

d d, d f; t-h I bonat d

O e AL A bl A Do BB Hitrtiha

t hyl I : Th i

pol yol 5t He L H R 1 PR Rt e | S e e or e ki mds. [ 00431
20 Accorfing, { @ dder 4r, eieatbh@xﬁ@awm ﬂébﬁéﬁﬁ:ﬁaﬁyea‘:ly%é&adf& pol yol s

listed in The |ten1(2) above, the polyol may be “substituted W th various

ot her pohyoh Pl it03:290,bheiRla o0l bheanasnen! éndmedigioration of the
glycol. That is, for exanple, t he pol yol nmay be substituted with a pol yol

such ms m&@hﬁ&mdnaﬁﬁﬂﬂdm nmetikyhellpnepghgcoly i hetdythplatdagieycol and
1, 2, 6-hexanetriol, 1,2,4--butanetriol or pentaerythritol. [0044) The

nunber avikyaoeymiegldvae lwet ight ad;kYiL malmcwil etheramyaipaiatdiytylet er mi ned
by taking into consideration of th properties of the urethane resin
obt ai nedgbIsCJedyJeaéhﬁérMﬁ%d%%lﬂylhq?‘szﬁéﬁcééy]s@lt@&rlr|W%O%ﬁ%§fjﬂtcy and
Parti cul 819 IHRLALY, SSHAS GG 15 e CHmBEr UGG BF ERE Fhei ght | s
RN RN R
e M T e D
‘wei ght 'écﬂie%ﬁ%ﬁlkhéelaﬁxméﬁghld3Q%ld ‘glutaric acid, pinelid acid,
azelalc acid, sebacic acid and dimer acid, or anhydrides
thereof;
(3) Other polycarbonate diols, polybutadiene glycels, and
15  glycols obtained by adding bisphenol A ethylene oxide or
propylene oxide; and
(4) Dimer dicls. These varicus polyols may be used singly or
in combination of two or more kinds.
[0043]
20 According to the present invention, in the case of using
the polyels listed in the item (2) above, the polyel may be
substituted with various other polyols up to 5% by mole of the
amount of incorporation of the glycol, That is, for example,
the polyol may be substituted with a polyol such as glycerin,
25 trimethvlolpropane, trimethylolethane, 1,2, 6-hexanetriol,
1,2,4-butanetriol or pentaerythritol.
[0044)]
The number average molecular weight of the polyol is

. appropriately determined by taking into consideration of the .

80 properties of the urethane resin obtained as a reaction product,

19



dryability and anti-bl ocking property tend to decrease. 10 (0045) On the

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

Speci fi cs’-lé?hrﬁ)‘il &9 bilddvuderyabl hapH ﬁ?@eﬁ%t%l"l?%%% R¥operty.

4, 4 th di te, 4 4 i t.h

i i socy SR éu%ar?ﬁ%%a@éh%ﬂ?%aﬁa@%t i B ﬁ%ﬁbﬁ@hﬁhﬁaﬂ%w
di Lkyl di ph

di | sooyangt eeurTa bl BRSSP AR Rt RE B Ene fo SRR

but ane- i I (RS 1:$0
d||socy<'];1"Lrlr£11':tg'Ie fg&?ﬁ§ﬁiggoJ??gggggggfgﬂfgg§%4ﬁg¥lnetthﬁz&gﬁgﬁﬁﬁﬁgﬁe

dii sgcyas@ten «yel obexanes ¢hdHlin2ocyad2d e moNleene ardid iSOy a8 aleds
i sophor one dllsocyanate | ysine diisocyanate, 25

di cycl ohgad restchangred pd'indiingoeyanabelity tends to decrease,

1, 3- bi s(i socyanat onet hyl ) cycl ohexane, nethyl cyl cohexane dii socyanate,

nor bor nacwn @it idenyidivawe th e tdetorameehih xad laie Lidivi.sofyabheenowad &€ di ner

dii socyanate obtained by substituting the carboxyl group of a dinmer acid
with an ﬁ@aumﬁat@@wol@@u{mmpg@@ Thergatrsdc 151 8afcite t he
urethane_resin may be a c¢onventionally publicly knomm or widely known
nethod %FKP ig 1 tyo s AHCETPAPPY A RENPFRBET FYr L eAAn? €12G5Padfe case of

al | ow $gﬁolyol conmpound to react with an organic dllsocyanate, there 5
i's Eﬁ ion on the conditions, except that the organic diisocyanate

s ”Sed in of o én&“ottgerer?é’r?&t;c% Lgfah ‘?Mﬂso%‘?%igég%ér‘g EEP h%fte”ed

enbodi nent of e production o ane resi € present
i nventi oty e h§ed in the production of the urethane resin according

to the present invention may be one of various known aromatic,
aliphatic or alleyclic diisocyanates. Specific examples

15 include 1,5-naphthylene diisocyanate, 4,4'-~-diphenylmethane
diisocyanate, 4,4’ -diphenvldimethylmethane diisocyanate,
4,4'-dibenzyl lsocyanate, dialkyldiphenylmethane
diisocyanate, tetraalkyldiphenylmethane diisocyanate,
1,3-phenylene diisocyanate, 1,4-phenylene diisocyanate,

20 tolylene diilsocyanate, butane-1,4-diisocyanate,
hexamethylene diisocyanate, isopropyvlene diisocyanate,
methylene diisocyanate, 2,2,4-trimethylhexamethylene
diisocvanate, cyclohexane-1,4-diiscocyanate, xylene
diisocyanate, isophorone diisocyanate, lysine diisoc¢yanate,

25 dicyclohexylmethane-4,4’-diisocyanate,
1,3-bis(isocyanatomethyl)cyclohezane, methylcylceohexrane
diisocyanate, norbornane diisocyanate, m-tetramethylxzxylene
diisocyanate, and a dimer diisocyanate obtained by substituting
the carboxyl group of a dimer acid with an isocayanate group.

30  [0046]
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desirable to adjust the nolar equivalent ratio of isocyanate 10
group/ hydroxyl group in the range of 1.2/1 to 3/1. If the nolar equival ent
rati o of isocyanate group/hydroxyl group is 1.2/1 or |ower, the urethane

resin thus ob %iﬁ;ned ﬁqe ds to becone brittle. Wien a hrittle urethane resin
is used as a Bifd&EL Bgl %OrfBFoé‘ﬁ?h‘Pgn _‘?n‘k’é‘?tqﬂ%ﬁ N S &fed o occur.
On the ~°c§.c§h§{(eqéi%n%%&% Eh&}}@%y”ﬁ:‘i@{ﬂn eo%![v%i%{eeﬂ't kE%%bOmé’{hééPCaVnad‘T e

group/ hy yl~"group-i er, € Vi‘scoSity | AiCcT eases éhring t he

product i EEr%iFﬁf&P 9 1hE%R. R0 33LALNAN 415 tRE eB%Cé’floQJid@;‘g t he

reaction. e polyurethanation reaction i'n the production of a Urethane
resin 1 s g@m@bllyc@x@gscm&ﬂ teUkeddt 2A t& ERaCH QLA aﬂﬂ%égb!ﬁﬁtéﬁ tihed ange of
80C to 200C, and preferably in the range of 90C to 150C. [00471 The

pol y@r etimnat ildmiteadinopnmgiebecndl tiefds puéxtepta tisol E ,or@animy be
carried out in a solvent-free atnosphere. 25 In the case of using a

sol vent ,diad ssoiveedtecds bsedppnopriasel yitkl respect riom ithee mdlwednt s t hat
will be listed below, fromthe viewdoint of controlling the reaction

t enper atif@oufiscodnt § papferred dkedirgt Hurtheeprodectinnt fé case of
carrying out the pal yurethanation reaction in a solvent-free atnosphere,

it 30 | SRIGAEDIFESY &FPFSNE ERetRBARTPBAN R HETC e Rading St he 21
R NS i S p Lt B P S
2l 08 BELISIMSLIAY desct o 3 deolagbly et 10
oL TRl B 18058 SR SEN LESRIMCBIRIL grogblld g/ of the
or lower, the urethane resin thus obtained tends to become
brittle. Whenabrittleurethane resinisusedas abinder resin
for printing inks, blocking 1s prone to occur. On the other

15 hand, if the molar equivalent ratio of isocyvanate
group/hydroxzyl group is 3/1 or higher, the viscosity increases
during the production of a urethane resin, and gelation is prone
occur during the reaction. The polyurethanation reaction in
the production of a uretha_ne resin is usually carried out at

20 a reaction temperature in the range of 80°C to 200°C, and
preferably in the range of 90°C to 150°C.

[0047] |
The polyurethanation reaction may be carried out in a
solvent, or may be carried out in a solvent-free atmosphere.

25 In the case of using a solvent, a solvent can be appropriately
gelected from the solvents that will be listed below, from the
viewpoint of controlling the reaction temperature, viscosity
and side reacticns. Furthermore, in the case of carrying out
the polyurethanation reaction in a solvent-free atmosphere, it

30 1s desirable to carry out the reaction after decreasing the
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[0048] 10 An exanple of the nodified urethane resin according to the
present invention nmay be a pol yurethane-urea resin. A suitable

pol yur et hane-urea resin that can be used in the present inventionis a
resin obtained by reacting the polyol conpound and organic diisocyanate
listed abreid%an Hasteasangsthpepapaertere Lo rdih s sdsitiaftavi ng

i socyanate_groups at the ends,_ and then introducing .a urea,bond into the

prepol yrit oic 18t e SiidtARAe CPBsPR BFRUEVRY atf M 4R ¢ ™A an ani de
conpound_as. a.chai n.extendi ng agegnt d.a re i 0 er.m natin agent. In
thgppr es“g}ﬁﬁqrr%élrﬁqr%g ,nevggls&gs p %e%]?ce%%} acﬁ#ée ir}r?tkr fglefi | m gan ge further

| ncreased, Ry, WS : aﬁt'l%np%lé"{lb'{’:Eéﬁai%e&é%ﬁfilaggggfé‘t %ntliooﬂ§ﬁ1f1§§ﬁ“€o g

parti cultar,” anon e urethane resins. Exanpl es o e chain

ext erdi g, agent thRabotan be dsmsh et hod F G e cRicwiea Bandpkncl ude various
known am nes. Specific 25 exanples include ethyl enedi am ne,

propyl enksh iintead ex aieehbykesaghagsneistos et Pyhenmtwinarnt ne,

di et hyl enetri am ne, isophorone di am ne, and

di cycl ol nmtatdeer 4£4thdi MO0 necalOihelReraaplessi neddidesasliremends having a
hydroxyl group in the nolecul e, such as 30 2-hydroxyethyl ethyl enedi am ne,
2- hydr oxgdetliyd NGO kapriémediiam ne, di - 2- hydroxyet hyl et hyl enedi ani ne,

di - 2- hydr oxyet hyl propyl enedi am ne, 2-hydroxypropyl ethyl enedi am ne, and
di - 2- hydr ropyl ethyl enedi am ne; and di ner di am nes obtai ned by

e AR TR RO S A R v R
term nati,ng Q06N AGEYed9n! Ral1BePLoBENbut VEMI AN ALAUS . A
suitable polyurethane-urea resin that canbe used in the present
invention is a resin obtained by reacting the polyol compound
and organic diisccyanate listed above to synthesize a
15 prepolymer of a urethane resin having isocyanate groups at the
ends, and then introducing a urea bond into the prepolymer of
the urethane resin by using an amine compound or an amide
compound as a chain extending agent and a reaction terminating
agent. In the present invention, varicus properties of the ink
20 film can be further increased by using the polyurethane-urea
resinmentioned above inparticular, among the urethane resins.
[0049]
Exzamples of the chain extending agent that can be used
to introduce a urea bond include various known amines. Specific
25 examples include ethylenediamine, propylenediamine,
hexamethylenediamine, triethylenetetramine,
diethylenetriamine, isophorone diamine, and
dicyclohexylmethane—-4,4’ -diamine. Other examples include;
diamines having a hydroxyl group in the molecule, such as

30 2-hydroxyethyl ethylenediamine, 2-hydroxyethyl

22



al i phatic am ne conpounds or fatty acid am de conpounds, each 10 having a
| ong chain al kyl group having from8 to 22 carbon atons. Exanples of the
al i phati c am ne conmpounds may include oceylanm ne, |aurylam ne, coconut

i ne, istyl am .St i ne, ol eyl am |, m tyl am d
i buty1 ahFAeY LRt vt o A i GePaLeRRalarladlr Tvo or more
Ki nds. t I i_d ds._i d t [ id
R o R b e G e e s e N
 de, deCanof € 8cf - af udk” et c WPTTEEasid amide.
A e Rl R i S 5 B i 1 TR

these cagilgrusRhiSidpbbtaindd b2 Gubotiies ngl ehdQQhHhdmf1e gkbagdses [ 0051]
When the aliphatic amne or fatty acid am de conpound having a Iong chain

al kyls graugihewi agid neimt8 4 @A marghenpatons is introduced into the ends
of the prepolynmer of the urethane 25 resin, the anti-bl ocking property of
the ink f{90b®tan be enhanced. It is not intended to be bound by theory,
but it is believed that since the | ong chain al kyl group exhibits

surf ace- act i véEFupers pésthe perpengddHmthcanig ugedups theereaetoned at the
coating filmsurface in the course of film80 form ng, thereby inproving

the anti EBFBERG PGS FCEPTRABY 5] thedesentednenpionotrPluadeh a fatty

id amine. or fatty.acid anide is i d into th t.h in,
nconver eheee f iR, Eqnidiubds o 1A TEeS RO A R ERBRERRRT AR AT m sur face

e Y s 'BFEHy o oEpRRif KSRGS RTRY on Blid 2 ARG T, For
exanpl e, g 416 AWHEa 198 RR98%ABBLECGRAE ARa T B5ENIde .
octylamine, laurylamine, coconut amine, myristylamine,
stearylamine, oleylamine, palmitylamine and dibutylamine, and
these can be used singly or as mixtures of two or more kinds.

15 Examples of the fatty acid amide compounds include octancic acid
amide, decancic acid amide, lauric acid amide, myristic acid
amide, palmitic acid amide, stearic acid amide, behenic acid
amide, oleic acid amide, erucic acid amide, linoclic acid amide,
and linolelc acid amide, and these can be used singly or as

20 nmixtures of two or more kinds,

[0051]

When the aliphatic amine or fatty acid amide compound
having a long chain alkyl group having from 8 to 22 carbon atoms
is introduced into the ends of the prepolymer of the urethane

26 resin, the anti-blocking properxty of the ink film can be
enhanced. It is not intended to be bound by theory, but it is
believed that since the long chain alkyl group exhibits
surface-active properties, the long chain alkyl groups are
oriented at the coating film surface in the course of film

80 forming, thereby improving the anti-blocking property of the
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at both ends of the prepolyner is defined as 1, it is preferable 10 to

adj ust the total nunber of the am no groups present in the chain extending
agent and reaction term nating agent used, in the range of 0.5 to 1.3. If
the total nunmber of the amino groups is. less than 0.5, there is a tendency

that dryapeFrege tesdi-p HEER BYGE3 Fakhvd 2fed RO T JREEHAMS ng t he

[ 15.fi] h ffici I btained. On th h hand,
[ tho t BEAPS rtba IR AR 10 SPoUpE PG SEOP t PAROT MRS chai n

extendin a gCcth.an i (Wals) - [ L eact ed,
and a fofreaan % Seabofst PR gLRE R P eRip a0ty Tk SOTRMB 1 C06aT The
sol vent Hsed,is,the production of the urethane resin and the production of
t he pol yurethane-urea resin nay be a w dely known conpound that can be
usualgy pgsgseps a solvent for printing inks. Exanples include

al cohol - based sol vents such 25 as nethanol, ethanol, isopropanol,

n- propanol andrire ipttcatuait;i onkatbhed bise disotoknriinigs echraa acad aeto net hyl

et hyl ketone, and nethyl isobutyl ketone; ester-based solvents such as
ethyl asatEmlprsppl acutelitarendesinyls dualt Pegtigndandn- hirored c

hydr ocar bon- based sol vents such_as net hyl cycl ohexane and 30

et hyl cycFone&a®lerhuben e/ BRIBCE Af BECEsELIYIRALR GEONES BUEFENE ures of

L O oL S odRas K ALl on Men, 8 detone baged, ol enk syl =
e DR R 5 oS ARG, BBl B, D, Bkaiunt, sggut, ond
o Seeen AR ERRp i SEOREH R AEUE AR IS STy
togetherype range of 0.5 to 1.3. If the total number of the amino groups
ig less than 0.5, there is & tendéncy that dryvability,
anti-blocking property and the effects of enhancing the coating
15 filmstrengtharenot sufficientlycobtained. Onthe other hand,
if the total number of the amino groups is greater than 1.3,
the chain extending agent and the reaction terminating agent
may remain unreacted, and a foul odor tends to remain behind
in the printed laver.
20 [0053]
| The solvent used in the production of the urethane resin
and the production of the polyurethane-urea resin may be a
widely known compound that can be usually used as a solvent for
printing inks. Examples include alcohol-based solvents such
25 as methanol, ethanol, isopropancl, n-propanol and n-butancl;
ketone-based solvents such as acetone, methyl ethyl ketons, and
ﬁethyl isobutyl ketone; ester-pased solvents such as ethyl
acetate, propyl acetate and butyl acetate; and non-aromatic
hydrocarbon-based solvents such as methylcyclohexane and

30 ethylcyclohexane. These solvents can be used singly or as

24



[0054] 10 The nunber average nol ecul ar wei ght of the urethane resin used
as the binder resin according to the present inventionis preferably in
the range of 5,000 to 100, 000. When an ink conposition for printing is
prepared usjing a urethape resjn ,having nunber average, npl ecul ar wei ght
of I ess PHATPESD6S, CHBOLRGIE ST enthayt ThAt VRESSr EpETIT e ot t he | nk
conposi t] a r il : [ lﬁﬁﬁ wfdd mstrength
and oil ?éiy%?g%%%ﬁ'%?gﬁﬁygﬁﬁﬁ¥%é%%%?é%gg%egh t éﬂgFﬁ%?pﬁéﬁﬁf 3 ‘en a

ur et hanepLeshihdaw ReoaneEAS L AMS] 20 Wekeaul a4 Widhhinef ugegaier than
160,000 1s used, théere is a tendency that the 20 viscosity of the printing

ink is ifgseaseth @tkddinigl:eestof anthehpei prbaget nknfilb bt slenniesiges. [ 0055]
According to an enbodi nent of the ink conmposition of the present

i nvertt i oproddednerof ehablreatbiose diictedions ,nder ordsirnto 25umspicde As a

- vinyl -based copol yner and nitrocellul ose in appropriate conbination, in
addi ti onthe® gdrenatsidrand kesininexphrdiltredldissl snophanrscaeedageofesin is
used in conbination wth another resin, the external apEearance of foam ng
tends tehoererMaiiod 1 Asad8rirahle o= ISS frddereRECBRCVRF i HISB0
properties. It is not intended to be bound by theory, but it 25 is

bel i evedt?¥RE Shen conponents having elongation ratios that are different
fron1thaL 8% he urethane resin are added, those conponents act as a kind
of bi ndi % nt when the urethane conponent is expanded by a heat

Lot o A ek e IR TR CLhE R oor e
conventiongh I HABMiAd¥ LRkk AdaddbeSdikd tohehethisdindnvaation is
preferably in the range of 5,000 to 100,000. When an ink
composition for printing is prepared using a urethane resin
having a number average molecular weight of less than 5,000,
15 there is a tendency that the properties of the ink composition,
such as the dryability, anti-blocking property, £ilm strength
and oil resistance, are prone to decrease. On the other hand,
when a urethane resin having a number average molecular weight
of greater than 100,000 is used, there i1s a tendency that the
20 viscosity of the printing ink is increased, and the gloss of
the printing ink film decreases.
[0055]
According to an embodiment of the ink composition of the
present invention, it is preferable to use another binder resgin
25 such as a vinyl-based copolymer and nitrocellulose in
appropriate combination, in addition te the urethane resin
explained above. When a urethane resin is used in combination
with another resin, the external appearance of foaming tends
to be enhanced, in addition to the improvement of various

30 properties. It is not intended to be bound by theory, but it
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t he vinyl -based copol yner, use can be nmade of a copol yner 10 obtai ned by
copol yneri zing one of vinyl chloride nononers, fatty acid vinyl nononers
and various vinyl nmonomers, with another polynerizabl e nononer having an
unsaturated _carbaon-carbon doubl e bond and if necessary, haV|n a

funct i oln’aﬁ ge&ﬁ&ﬁﬁd Fhpto HBSRUTRRRATED T Bﬁq‘v]gﬁa SRS B ERR htng the 15
Sfﬁéerﬁ”'c‘iﬁ%ﬁis%%"ﬁsp%w@%‘at%ﬁ st RaBEBRRE Mesid Axb: Epdedy GRaH oxanpl es
011 " be o ARS LIPS EELinh 188 G2 BEy R6Eh Maldie B IHME T O

can be %o%@l%&%@ﬁae&%y 9&1%‘&%%&1&@16’56&('%%@%8&@.% i ncl ude
vinyl acetate, vinyl propionate, vinyl nonochlorate, vinyl vérsatate,

vinyls | awregas, vinyl stearate, and vinyl benzoate. [00581 25 Exanpl es of
the functional group in the other polynerizable nononer having a

car bon- car bon Tiues atiiratedl Luosd| Ehdbnchtarisk assatedes ey prieaentig a
functional group, in one nolecule, include a hydroxyl group, a carboxyl
group, amverddeyamsgygbeup uﬁalahn@@@xylgr@@@ll {DEBYPRBd-or exanpl e,
exanpl es of the nonaoner having a hydroxyl group include vinyl alcohol,

2- hydrommtwlﬁyaéﬁwa%@ Pranw sTopfP Lhetdihey haidh, as
5 ol yeol R HBIE RaePy FAbBIVBEF yphohy FEREBITRLT O mihGaREtHTas yl ate,
hydr8xy ta'ﬂéﬁ B%“%op@i@%%? L?ﬁgCEXéag¥d§inéfxg%¥orlde monomers,

fatty acid vinyl MONOMErs and various vinyl monomers, w1th

another polymerizable monomer having an unsaturated

carbon-carbon double bond and 1f necessary, having a functional

group, in one molecule. From the viewpoint of enhancing the

15 external appearance of foaming, it is preferable to use a
urethane resin and a vinyl-based copolymer in combination,
Hereinafter, specific examples of the wvinyl-based copolymer
that can be used in the present invention will be described.
[005BT7]

20 Examples of the fatty acid vinyl monomer that ¢an be used
as a monomer for producing the vinyl-based copolymer include
vinyl acetate, vinyl propionate, vinyl monochlorate, vinyl
versatate, vinyl laurate, vinyl stearate, and vinyl benzcate.
[0058] |

25 Examples of the functional group in the other
polymerizable monomer having a carbon-carbon unsaturated
double bond and as necessary, having a functional group, in one
molecule, include a hydroxyl group, a carboxyl group, an
igocyano group and an epoxy group.

30 [0059]
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Exanpl es of the nononer having a carboxyl group include 10 (nmeth) acrylic
acid, itaconic acid, isovaleric acid, maleic acid, fumaric acid, and
derivatives thereof. Exanples of the derivatives include
(meth)acrylonitrile, (meth)acrylic acid salts, alkyl &neth acryl ates such
as met hyl = (netfioragkpmaie; ezarsies mf Mhschprarer BaRinfhekyiydaaestt) acryl at e

ot ﬁée%égiﬁ’ﬁq%%éhﬂlgtai?aﬁﬁ%P%-ﬂllf&%is%f”ﬁ%@ﬁf Lﬁ%@@@yﬂ%ﬁ%yiﬁﬁ' -
0. b1 a0utS DOVTIRNy PE5 PR REROt B3RP R acryl ate  such as |
o XU o RS Y g R Dty LY SheN P ad P BRI e W T

pol yi socyan ol dene ocyanate and 1 sophorone diisocyanate.

[ 0062] BPREsrfHl Re ryoaeger pB@Ybf‘Qﬁ:?I‘eﬁ@OQWYﬁlOUP include glycidyl
met hacryl date, glycidyl cinnamate, glycidyl allyl ether, glycidyl vinyl

et her, widng (mearglichexane pongapoxivdeyrand, 4nd- - but adi ene nonoepoxi de.
[0063] 30 In the present invention, one or two or nore kinds of the 27
nonomner N-angduridsl aentliaciee.above can be appropriately selected and used
in accordance with the various performances requested of the ink
conposi t i@ECIA preferred enbodi ment of the binder resin according to the
present invention may be a conbination 6 of a v%g&&#chloride/vin | acetate

copol ymer and Ex¥apdelang the FoRonegoRayinne Ad, OB YR tHEIHIR) | - based

copol yner used in .the . . . . . X
pl&/ (meth)acrylic acid, itaconic acid, isovalericacid, maleic acid,

fumaric acid, and derivatives thereof. Examples of the

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

16 (meth)acrylate, and benzyl (meth)acrylate.

[006l] |

Examples of the monomer having an isocyano group include
(meth)acryloyloxyethyl isocyanate and
(meth)acrylovloyxpropyl isocvanate, as well as the reaction

20 products obtained by reacting a hydroxyalkyl (meth)acrylate
such -as 2-hydroxyethyl (meth)acrylate and 4-hydroxybutyl
(meth)acrylate, with a polyisocyanate such as toluene
diisocyanate and isophorone diisocyanate.

[0062]

26 Examples of the monomer having an epoxy group include
glycidyl methacrylate, glycidyl cinnamate, glycidyl allyl
ether, glycidyl vinyl ether, vinylcyclohexane monoepoxide, and
1, 3~-butadiene monoepoxide.

[0063]

30 In the present invention, one or two or more kinds of the
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present invention is not particularly limted, and can be 10 carried out
by applying a conventionally known nethod. For exanple, a so-called
suspensi on pol ynmeri zati on nmethod can be applied, in which water, a

di spersant and a polynerization initiator are introduced into a

pol yner impatcner cesseinds hent ipixed aoore woghs $oBropthabglEmalgctedporti on of
a vinyl chloride 15 nononer and a fatty acid vin nononer are pressure fed

. . y . |
into tlkadbEefem 2eCPEAAREg It hpTE LRYS Pﬁéfgﬁﬁé’f‘i:%ﬁ,r%sttﬁéﬂn a
pol yneri zation reaction is carried out while t%g remai ni rtion of the
vi nyl cmfoF?’ﬁel%n?ﬁPﬁoqjstlpﬂ%ssﬁr%’g?g%lr?%é S W?ﬁe??zé}?el &ﬁ%\?ggsel duri ng
the reactian. The vinyl copol bt ai LS : i:l.abl e as
commer citd Y aﬁﬁ?ﬁgfgé B%gﬁﬁ% FeégﬁEééanpt%ghggggfg%ﬁ%q#%&?%§%6923ent
invention . NLSSHN_VHNYL" Eade $ Sy e Y NngSithanEhem cal
Indugtrfﬁbgighﬁﬁg.Fxégﬁkggyﬁseg agégﬁé Vi ny chl oride/vinyl acetate
copol ynmgfee34p, [ 0065] The pol ynerization initiator used in the production of
t he vinyl-based copol ynmer may be a peroxide or azo conpound that is
represent@gae in the pertinent technical field. For exanple, benzoy
peroxi de, azoisobutylvaleronitrile, 30 azobisisobutyronitrile, dirt-butyl
peroxi de, 28 Thebptytipet bemzofatbe vihylyhaped cerodivercufedein the
hydr oxyperoxi de, or the |like can be used. The polynerization tenperature
is 50 tEUEEDL dmyemtdfonr 45| poropastigotarhy bietsdeAilAFeY P8ver age
mol ecul ar wei ght of the obtained 5 vinyl-based copol yner_.is. 59000 to
100, 1600.caqigebouk: vh @PPiLYE RET 2t ﬁ@nﬁﬁ%i?h%??%%&’ilffﬁ?‘ﬁg Bhad befChbove, for

exanpl e’exaarr?polné,araorsrgt-lcgligtlivse{l]épér?sJl.Jc?r? %ol%%%lz%%igk rtngghod can be

applied, in which water, a dispersant and a polymerization
initiator are introduced inte a polymerization vessel, the
mixture is degassed, subsequently, a portionof avinyl chloride

15 monomer and a fatty acid vinyl monomer are pressure fed into
the polymerization vessel to initiate the reaction, and then
a polymerization reaction is carried out while the remaining
-portion of the vinyl chloride monomer is pressure-fed to the
polymerization vessel during the reaction. The vinyl

20 copolymer thus obtained is also available as commercially
marketed product., For example, according to the present
invention, "NISSIN VINYL" (trade name) manufactured by Nissin
Chemical Industry Co., Ltd., can be used as the vinyl
chloride/vinyl acetate copolymer.

25 [0065]

The polymerization initiator used in the production of
the vinyl-based copolymer may be a peroxide or azo compound that
is representative in the pertinent technical field. For
example, benzoyl peroxide, azoisobutylvaleronitrile,

30 azobisisobutyronitrile, di-t-butyl peroxide,
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sol vent that can be used in the present invention include 10 ketones such
as acetone, nethyl ethyl ketone, nethyl isobutyl ketone, and

cycl ohexanone; ethers such as tetrahydrofuran, dioxane, ethylene glycol

di met hyl_ether.,, and _diethylen | ycol djnethyl ether; and esters such as
et hyl euﬁgﬁﬁh¥%ﬁﬁfqﬁﬂ%ﬂateac fEng Tﬁ@rgﬁtQ%%?’rﬁSm%ﬁ%o be used as m xtures
of two qr r inds,  [0067%]:  Ac I th r I.nvention, in the
case of %L?’sc}%og&ga%rgjr%t éngrrgg? r%lé(r%dggﬁ\%@n%a{e%dseghgc}po;@neeﬂrl%aﬁﬁggnbi nation
as 8 Difuife RSl NG ocenl §0bod Aldif Gl dAUalIG) MANE T g8bRC ang, L he 20

vi nyl - base e%opo yné# is prefera y inq{he ranggxof 58:50 to 99:1.

Furt her Mo dddMki® e ewRept RblbbelLaghesiyieness di: dUreibase paper,
anti - bl ocking property, dispersibility of ink, abrasion resistance, and

i nk @daptiabil-Hasatpaopkdgnicngist Beoocohbeht0y@bpo is nore preferably in the
range of 55:45 to 95:5. 25 [0068] Furthernore, the total content of the

bi nder rigié6] relative to the total weight of the ink conposition is

preferably 30% by weight or less, and nore preferably in the range of 5 to
25% by wei ght & tike afrdbstPof YRl GFtidieasi ¢rrar Ipd abevei £o4dj ust ed

wi thin the range nentioned above, it |s, eas 29 to obtain _an appropriate
i nk visd%@ﬂﬁ?ﬁfaﬁdnpﬁéaSB@PS%FoﬁOlEF?Fc?%n%%e%I Fﬁ@mpﬁﬁé 8f ERR production
and printi

omposi IRt Bt B8RE SFFdehbi BN e BE brt B WA U8 gani ¢

P IS Sk MBS SE0R0 Lt cknop b9t i On cont L0,
ketone, and cyclohexanone; ethers such as tetrahydrofuran,
dioxane, ethylene glvcol dimethyl ether, and diethylene glycol

_ dimethyl ether; and esters such as ethyl acetate and butyl
acetate. The solvent may also be used as mixtures of two or
15 more kinds.

{0067]

According to the present invention, in the case of using
a urethane resin and a vinyl-based copolymer in combination as
a binder resin, the content ratio of the urethane resin and the

20 vinyl-based copolymer is preferably in the range of 50:50 to
99:;1. Furthermore, from the viewpoint of the adhesiveness to
the base paper, anti-blocking property, dispersibility of ink,
sbrasion resistance, and ink adaptability upon foaming, the
content ratio is more preferably in the range of 55:45 to 95:5.

256 [0068]

Furthermore, the total content of the binder resin
relativé to the total weight of the ink composition is
preferably 30% by weight or less, and more preferably in the
range of 5 to 25% by weight. When the amount of use of the binder

30 resin is adjusted within the range mentioned above, it is easy
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as titani um oxide; chromatic pignents such as Bengara, Prussian 10 Bl ue,

U tramarine Blue, carbon black and graphite; and extender pignments such as
cal cium carbonate, kaolin, clay, barium sulfate, alum num hydroxi de and
tal c. Furthernore, exanples 8%f the organic, pignents include chromatic

e . . i g
pi gnent S-S R AL I AREEOPIFE LS JRENT S C?ﬁ%?ub"f‘%da il ¥ 370 chel ate

pi grent -3 EH i . IR " azo_chel a
condonadht VT P e anEhte Oy sHPRRRle BN L CBVANL IR, SIS

approprigieldssel ected while taking into consideration of the desired
color tone of the ink or the like, but in general, the content is
preferabjopddy the range of 0.5 20 to 50% by weight relative to the total

wei ght of the ink conposition. [0070] in the case of preparing the white

i nk Gonpositi e actordnhguded time theesehtcompesittiion, ofhehammaderaf
incorporation 25 of the white pignent is preferably set in the range of 20
to 50% biynveeiigitm melyatd waet of they tomtsai noegghi ¢ ofi gredi tisnand orguewiitd on. From
the viewpoi nt of conceal ability, pignment concentration and 1ight fastness,
it is prefEreieoesersdlyiuen imRE G IqY askemer cpptiaIgrafisitalson t he

ot her hand, in the case of preparjng the 30 chrommtic ink conmposition
“accor di rﬁcw%%ogr%ﬁmm@&ﬁﬁw@&% &ﬁFéHa?i regBheReRF§ s and

%PLZT’B%L%D%E%@%%%@STt%w?%i%aﬁaﬁggﬁgg%%ﬁ%ﬁiﬁ?&?&ﬂ‘é&%%aﬂiéh.”e
: ABT AL " _
or oAb 0 S ShenEer Bhallod Bule, B ALER ks PR FRY U oh ot

pi gment ﬂig;ﬁtgé’rﬁ:f§r5%@hy algh crall%ibﬁnEﬁrﬁgn%g8t723)<§9f/&n,bYcI’Qb,gfﬂaxfieﬂnﬁti ve to the

total wel of the ink conposition.

sulfate, aluminum hydroxide and talce. Furthermore, examples
of the organic pigments include chromatic pigments such as
soluble azo pigments, insoluble azo pigments, azo chelate
15 piguents, condensed azo pigments, copper phthalocyanine
plgments, and condensed polycyclic pigments. The content of
these pigments can be appropriately selected while taking into
consgideration of the desired color tone of the ink or the like,
but in general, the content is preferably in the range of 0.5
20 to 50% by weight relative to the total weight of the ink
composition.
[0070Q]
In the case of preparing the white ink composition
according to the present invention, the amount of incorporation
256 of the white pigment is preferably set in the range of 20 to
50% by weight relative to the total weight of the ink composition.
From the viewpoint of concealability, pigment concentration and
light fastness, it is preferable to use titanium dioxide as the
white pigment. On the other hand, in the case of preparing the

380 chromatic ink composition according to the present invention,

30



in general, when a color ink is constituted using a 10 chromatic pignent
as a colorant and a printed layer is forned, the color ink tends to have
an increased suppressive power against the foamng of the |low M resin
filmand insufficient foamng adaptability, as conpared with the white

i nk. Acomhubimaflic angewdd PignentsngnteRBERBYLEPatRFIN T iRAMENTES surface
after foam ng, the print pattern section fornedﬁxgﬁdk a cglor inﬁ:collapses

as conpaFueh WSt BeRFRE By PELSFAPPR Hie Ct-GAREE OF it FREPRRITE Tk,

Ho , di to th t, . ti i i

k. comt GraRiasea wbPe PR ST A et Ry BrofE LT
can be ephanced,. 20 by, 201G (3LLLEeR ;di0xhde) agnens adciddonaly component
Furt her nore, BV a i ng si'licon OXIée, t he occlrrence of ink splits

(cr a%ks)oi(#ﬂ{tﬁ giﬁﬁrﬁeﬂtl 0 G 8- SUPPT @8 esho e sl @heorpe¥eDidtiesE a col or

ink i's useTd, ormty and 1sotropy of the printed surface are

mai nt ai nggs AN E SpREghBAESSs b fdrabIRb inetse windw icghlifess 3 be
retained. [0072) The silicon dioxide that can be used in the present

i nvent i oy WM dbe, rébat examy eheat coabowighicnofuthes Ihiyeehpestiwil i ca”
produced by an al ready known net hod. Representative 30 production nethods
for syntp@d7X] silica include a wet nmethod 31 of producing an ultrafine

powder of hydrated silicic acid by allowng a sodjumsjlicate based on
high purity silt @grsged aghed pagPraEernll 15t 5Pttt ST %& d; and a

dry nethod of subjecting silicon tetrachloride to conqustipn hydrolysis in
5D gashpealc FUGPSTLIRG % POREER G S GuPBSREeR AR B eeem v en

nvention

s not - particplar] v W Hded Peediang 1he-big ey BhBELEs L Noshe FOT
against the foaming of the low-Mp resin film and insufficient
foaming adaptability, as compared with the white ink.
Accordingly, there is a strong tendency that in a printed

15 surface after foaming, the print pattern section formed with
acolorinkcollapsesascomparedwiththeprintpatternséction
formed with a white ink. However, according to the present
invention, in the case of preparing an ink composition as a color
ink, the foaming adaptability of the ink film can be enhanced

20 by adding silicon dioxide as an additional component.
Furthermore, by adding silicon dioxide, the occurrence of ink
splits {cracks) in the ink f£ilm can be suppressed. Therefore,
even when a color ink is used, the uniformity and lsotropy of
the printed surface are maintained, and the smoothness and the

95 asense of brightness can be retained.
[0072]

The silicon dioxide that can be used in the present

invention may be, for ezample, a compound known as "synthetic
silica" produced by an already known method. Representative

30 production methods for synthetic silica include a wet method
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exanple, any of a silicon wax, a treated silica produced by 10 surface

nodi fyi ng an organosilicon conpound with a treating agent, and untreated
silicon dioxide (untreated silica) is acceptable. The particle size of the
silicon dioxide ysed in he_present inventiqgn is . .preferably jn the range
of 2o P RsRetmEnaR B ETEEEnE SRIRE R G T R FE LR S B o o)

| ess 15 i-s used, .there |s .3.t en t ot i ity saf e ai ned

|k comBRaTaN Proransh s asH iR EsYen o padE AP it ofe MR o

the ot hef DANGacdhan12 $ keQRtClOXhIB ALY Sod PRTdLFIfetsde A 20 pm of

greater Is used, the foanlng adaptability o e I nk m agai nst the
f oam ng QB dPWiMekbhngePPLkLE L5 tfd IBnBLsthent hi@r&f yheatisd r eat ment

during the production of a container tends to be deteriorated. According
to tlje preseids iphesstd on., nore preferably, a silicon dioxide having a
particle size in the range of 3 to 10 pmis wused. 25 [00741 The particle
size of [HId7Xjon dioxide is generally neasured by a Coulter counter nethod
utilizing a change in electrical resistance, a |aser nmethod utilizing
| i ght scattefihegsibiconatigidgle needrin iget preventieyentionventiadh, 30 the
particle size nmeans an average particle size thah is 32 obtained by the
measur erRAEE AU AL g 1B 1S RCRREABEY tQ dB B YRAheRd ScREENBE . Uy silicon
di oxide in the presen% i nvention, the cgntegt of iIiconcfiQ%{QSIis
oref er afiSPP L& P dh # CHdIFSRgE2Er 8. SEB 29 B Ut FROTFRIER iR¥%e to the
t ot al f.th Ugg. sitl f . g £S5 1] i,Qxi de is
o iB i 1 aBTRE B bBRpsb L0 SOMERa shi 4 Stbaeli O |
i mprovi ngydhe f0aMpg 2d2RERIN Y0k bREde (untreated silica) is
acceptable, The particle size of the silicon dioxide used in
the present invention is preferably in the range of 2 to 20 um,
When a silicon dioxide having a particle size of 2 um or less
16 is used, there is a tendency that the viscosity of the obtained
ink composition increases, and the condition of the ink is made
poor. On the other hand, when a silicon dioxide having a
particle size of 20 wm or greater is used, the foaming
adaptability of the ink film against the foaming of a
20 low-melting point resin film at the time of heat treatment
during the production of a container tends to be deteriorated.
According to the present inventiorn, more preferably, a silicon
dioxide having a particle size in the range of 3 to 10 um is
used.
26 f0074]
The particle size of silicon dioxide is generally
neasured by a Coulter counter method utilizing a change in
electrical resistance, a laser method utilizing light

scattering, or the like. According to the present invention,

80 the particle size means an average particle size that is
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ink filmis not obtained. If the content is 5% by weight or 10 nore, there
is a tendency that the viscosity of the ink increases, and the condition
of ink is nade poor. Furthernore, the abrasion resistance tends to
decrease. The content is nore preferably 0.5 to 3.5%0Dh ight fromthe
vi ewpoi Motarinee DYc $hgi ReafusEReRk WRELIREY dAnt3FR 1ity. 15 [00763
Exanpl es. of. t.he sol vent used in the ink conposition of the present
inventicﬁPQ%ﬂlnly i ncl ude al cohol -based organic solvents such as net hanol,

ethanol 1 br 9paql cLaGPLEPATDL ash Bl anals ke anarhased rgani ¢

sol vents such acetone, e one and net hyl isobutyl

ket one; @Sl olsRAsed r %Hié:%gtsBkvﬁﬂﬁcéﬂcﬂi@ﬁirﬂ@ti’%"p:?é?ﬁxaékﬂ;y et hyl

acet ate, propyl acetate butyl acetate; aliphatic hydrocarbon-based

or gami ¢ - SARIMUY SrSHel 28nfeherapnsz o EEPbINRcagHtnrotitbes tancthel i cyclic
hydr ocar bon- based organi ¢ sol vents such as 25 cycl ohexane,

met hyl cyedaliexane, o€t tiyd ciid eexesdrionycl bhepieacentant ¢fcdiddcicame. \When
the solubility of the binder resin and dryability are considered, it is

pr ef er allioxitde useOt B¢ hanaightsolrvéass, nebeFoniiad 2abendenayathatktiure. These
organi c solvents are incgggorated at a proportion of 30% by Bgééﬁ{ght or

more i n sotiiaritardnaffpak aloAppsPYiBathernfoanéRy aqpPied ilid o
i nvention, a non-aronmatic solvent can be used to, copstitute.an ink
conpositﬁnﬁnfi%ﬁdi@h@PéfBPEﬁlﬁESeri % 50 en%héseggi?%ﬁﬁ%ﬁﬁh t°% he tinme
o ol tde o ERopE LS LR e B OB A Al e
R M R R R R S it S S
abrasion resistance tends to decrease. The content is more
preferably 0.5 to 3.5% by weight from the viewpoint of the
condition of ink and the foaming adaptability.
15 [0076]
Examples of the solvent used in the ink composition of
the present invention mainly include alcohol-based organic
solvents such as methanol, ethanol, n-propanol, isopropanol and
butanol; ketone-based organic solvents such as acetone, methyl
20 ethyl ketone and methyl isobutyl ketone; ester-based organic
solvents such as methyl acetate, ethyl acetate, propyl acetate
and butyl acetate; aliphatic hydrocarbon-based organic
solvents such as n-hexane, n-heptane and n-octane; and
alicyclic hydrocarbon-based organic solvents such as
25 cyclohexane, methylcyclohexane, ethylcyclohexane,
cycloheptane, and cyclooctane. When the solubility of the
binder resin and dryability are considered, it is preferable
to use the various solvents mentioned above in amixture. These

organic solvents are incorporated at a proporticn of 30% by

80 welght or more in conventional ink compositions. As such, in
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a maleic acid-based resin, a petroleumresin, a terpene resin, 10 a ketone

resin, a dammar resin, a copal resin, and chlorinated polypropylene. Wen

a hard resin is added into the ink conposition, an effect of enhancing the
adhesi vepess t iQy f.ilmto_the_ bas

f . i.al b d.
Ther ef or ,eil?"per%en efJ‘I’ne(?tnit\} B n®aRoindtd %%%sg#lﬁgtg%gﬁ‘t gaeﬁ%‘g@? s formed

on a 16 eéﬁééjfﬁtz é'awm%%mpeéie%npearﬂl&Be&sfafs,ata%ci-eriﬂaf}%%%nwf i nk

COI’TpOSi tron o e present nvent1on can contarn " a crosslinki ng agent or a

wax Conperenint Pfodih PWH PGSR ofineeRFapeiing iRgabanest shaRGEnt&I! resistance
or abrasion 20 resistance. [0079] Exanples of the crosslinking agent

i nclude pb&y¥]titanate-based and isocyanate-based crosslinking agents.
More specific exanpl es include, as alkyl titanate-based 25 crosslinking
agentfs, t et r aiBophepxly tdom@oisimioned f dhie- buesxayt iinamingrion, various

tetraki s(2-ethyl hexyloxy)titanium tetrastearyl oxytitani um

trii sopriopokyrEsias upr pphbstkraegents rdnh WBEes AN Parmddsddpgstear at e,

di i sopropoxytitani um distearate, and di-n-butoxytitaniumdjstearate; and

as 80 i seyReR ©THasBaAnEI BESTIRANGSAYERESS AF IVRIALHE 7831 PBPYFedcyanat e
COmPOUNg, SLSYSld SOl aoRyanat £ SRROU Ry L OTRLLE AU RIS
TP e " REARL B - SN A0 U E o LAY et o
U ch Snd FAALS YRl sopl, herRRE A0 e Lo 11
polypropylene. When a hard resin is added into the ink
composition, an effect of enhancing the adhesiveness of the ink
film to the base material can be expected. Therefore, it is
effective in an instance where a printed laver is formed on a
16 plastic film which has not be surface treated.
[0078)
The ink composition of the present invention can contain
a crosaslinking agent or a wax component for the burpose of
enhancing heat resistance, oil resistance or abrasion
20 resistance.
[0079]
Examples of the crosslinking agent include aikyl
titanate-based and isocyanate-based crosslinking agents.
More specific ezamples include, as alkyl titanate-based
25 crosslinking agents, tetraisopreopoxytitanium,
tetra-n-butoxytitanium, tetrakis{(2-ethylhexyloxy)titanium,
tetrastearyloxytitanium, triisopropoxytitaniummonostearate,
tri-n-butoxvtitanium monostearate, diisopropoxytitanium
distearate, and di-n-butoxytitanium distearate; and as

80 isocyanate-based crosslinking agents, aliphatic
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[0080] 10 On the other hand, as the wax, various known waxes such as
pol yol efin waxes and paraffin waxes can be used. [0081] Furthernore, the
i nk conposition of the present invention nay be incorporated with various

additives for ink sych as a &6 .lpi %mgmt dils ersant, .a | eveli r&agent, a
surfacta?l?l%j;t%o%i"artﬁ EPRPOMRAS 2 L E¥ &L 8 RP LGOI AT & FE RN ot

Gituti white i . . . . v ¢ th
o esent THOG Tt PHtECRoTy S5 YA TES. coRbobilfe | HErGRIPES, | 7T el udes 20

to 50% y i by try 9 5 j i ds
0 %o%(ﬁléftﬁfﬁgay&,paﬂ@%mas B k2% QBm?oHﬁgé hag léfﬁihéﬁﬁé

cont ent oof a vinyl chloride acetate resin ( ids content),
0.1 to &dfduridl AUXnbhgrtheaGSNt-&Rthai i digboimt ¢ 8 tldzdsreoidtaiida, 5 to  40%
of an ester-based solvent, 5 to 30% of an al cohol - based 26 solvent, and 1
to 15% oilkoket Orenihasetesod verhasdd nrompoupdefaarrrdr € eupdsbieormrad t he
white ink includes 30 to 40% of an inorganic pignent, 5 to 10% of a

ur et hanefr@si the solswie indomtfeinrreasingoties athasiveiyesetorfidanscet at e
resin, 0.5 to 3%of an auxiliary agent containing wax (solids content), 10
80 to 30UsRYaEEsAsahSE@sSILREART 20eRES 2804 ofNan! Bk ohio? -Baied 35
solvent, and 3 to 15% of a ketone-based solvent. [0083] On the other hand,
in the c@&eeof*Wnstituting a color ink as an enbodi ment of the ink
conpositLé)%] f the present 5 invention, a preferred conposition of the
color in | udes 10 to 30% of an organic pignent, 3 to 20% of a urethane

251 s Sont i RO B Sh U M aC LS asi
as polyvolefin waxes and paraffin waxes can be used.
[0081]
Furthermore, the ink composition of the present invention
may be incorporated with various additives for ink such as a
15 pigment dispersant, a leveling agént, a surfactant and a
plasticizer, as necessary.
[0082]
In the case of constituting a white ink as an embodiment
of the ink compogition of the present invention, a preferred
20 composition of the white ink includes 20 to 50% of an inorganic
plgment, 3 to 15% of a urethane resin (solids content), 0.1 to
4% of a vinyl chloride acetate resin {solids content), 0.1 to
5% of an auxiliary agent containing wax (solids content}, 5 to
40% of an ester;based golvent, 5 to 30% ¢f an alcohol-based
96 solvent, and 1 to 15% of a ketone-based solvent., A more
preferred composition of the white ink includes 30 to 40% of
an lnorganic pigment, 5 to 10% of a urethane resin (solids
content), 0.5 to 2% of a vinyl chloride acetate resin, 0.5 to
3% of an auxiliary agent containing waxg {(solids content), 10

80 +to 30% of an ester-based solvent, 10 to 20% of an alcohol-based
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wax (solids content), 10 to 30% of an ester-based solvent, 20 10 to 50% of

an al cohol -based solvent, and 5 to 10% of a ketone-based solvent.

Furthernore, it is preferable to add silicon dioxide to the above

conpositiqn of col or _ink ? a Proportion 0 K% relative to the
%%k?

of 0,2 t
total waYHENS PRE SofBr A2 ERECP SRS P G usi tion of the col or

i nk incl[é%%? 10 to 30% of 15 an organic pignent, 5 to 15% of a urethane
resin (soll é content) , 1 to 20% of a vinyl chloride acetate resin

(solids contegh) cngloPnle HERA! AN (AUXLbiBr ¥r A05RLL LN APl GbRY (SOl i ds

content) , 1 an ester-based solvent, 30 to 40% of an

al cohol -hbased -80luBBHin8Ad ft Ohd 0% 0l canfed DiErPasedolprlent! t s 20
preferable to add silicon dioxide to the above conposition of color ink at

a preporidvhidion] bOpBeBdtred aidmpdiarilche offothe cabdghinlofiridiadesl or i nk
conposition. [0084] The ink conposition of the present invention can be 25
pr epar ed thyonBREngf tdre orgendaspiognpoberd Lot ofied Wbty regppl yi ng a

wi dely known technique. More specifically, a nethod nmay be nmentioned in
whi ch fitstlids poghent) al binder® cdsinviakl ehbaniee sutsemie ¥dhaccor di ng
to necessity, a pi%nent di spersant,_ a surfaitant and the |ike are m xed
under stigadiisy, c3ntenbieqlcht ¥ The Pkt 8RB $2kRAHR FGHG W i%us

kneadi n 3 ¢hines such as,. for anpl e, a,bead, m.ll ball mll, a
sand. i SRS E FRRESTE) 1 i)t PPY St eBeaF Ppre softPiimel

r emgi,ni erd als a } . _ﬁﬁg@r cont ai ner
n’B.{TgPI alqj% Oﬁeaéjt a?‘%‘éﬁ?%ﬁ%\%&# Sggnggg%é%glfi ngcgﬁﬂ éi%\%?g%?teoﬁegl agcordi ng to

the pfe%edménf&wenﬁpgméﬁn JBGE! | 8lp e ALAAUEL Ny BERE chAMIRiiRY foamed
paper containers, and is characterized

to the above composition of color ink at a proportion of 0,2
to 5% relative to the total weight of the c¢olor ink. A more
preferred composition of the colo:; ink includes 10 to 30% of

15 anorganic pigment, 5to 15% of a urethane resin (solids content),
1 to 20% of a vinyl chloride acetate resin (solids content),
0.5to 2% of an auxiliary agent containing wax (solids content),
15 to 25% of an ester-based solvent, 30 to 40% of an alcohol-based
solvent, and 2 to 10% of a ketone-based solvent, It is

20 preferable to add silicon dioxide to the above composition of
color ink at a proportion of 1 to 3.5% relative to the total
‘weight of the color ink composition.
[0084]

The ink composition of the present invention can be

25 prepared by mixing the various components mentioned above by
applying a widely known technique. More specifically, amethod
nay be mentioned in which first, a pigment, a binder resin, an
organic solvent, and according to necessity, a pigment
dispersant, a surfactant and the like are mixed under stirring,

30 subsequently the mixture is kneaded using various kneading
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in that the material is constituted by using the ink conposition 10
according to the present invention expl ained above. Moxre specifically, the
heat insul ating foamed paper container material (hereinafter, sinply

f d tg.as " t ai terial’) .af th [ ti
P e SU AT M LA e

t heti ¢ Ln, fidom. 20t fy it h 10;
Stoona THAmER) AT R Rotre Btk 1 A ST RaL oueh S Th Srmer

surface Qfndihe RAsR R e Bas aubever 2BALE NdhPhided han the first
t hermopl astic synthetic resin film and is foamed by a heat treatnent to

forma hgaisdnsul ating layer; and a printed 20 | ayer 40 provi ded on at
| east a part of the surface of the film 30, and the nmaterial is :
char &ct efBapest icontladnetrhmaperabéd | ayer 40 contains at | east one print
pattern 42 that is formed from the ink conposition according to the
present invenfthenheaf0odBeLl2bimtief d2med pagret ud XKigepredeeilfg t he paper
container material of the present invention is nat particularly |limted.
However 849 it tQi v braeeht intenidimilfet MedicgHR! AohRCIYHPS: having a
basi s ight ,in the,range of 80 g/n2 to 400 g/n2 ,is preferred. It is also
prefergﬁF%ﬂiﬁ&?uﬁHE%HEd@ﬁ”ﬁﬁb@@p%§v§°%ﬁaﬁn e PPEohE 2531 3%%hge of
about 5 to % i ght., fro . | l.nt : i lity at the tinme
of the plfioalé%{it%%/? ﬁ(Iﬁ\%““glctzlloanjt g?n@%ﬁﬁ%&ﬁ%ﬁ'ﬁ%&b %r%l?g ¢ ﬁgfé%%daés%lé’%synt hetic
resijp fi 1.gh- res Ll M ,aRdithe | aghi.-g synthetic
res#ﬁ‘ﬂ%#ﬁd%ﬁﬁﬂk-%% Fggiﬁ§%gﬁﬁ¥ ?&gt a%e.|%ﬁ§%§?gﬁigﬁﬁgﬁg baéegpaper, may
be il msdrimdahngnm %h%eﬁbﬁtr@hgﬁléjciﬂﬁl £Hathéd GodpENtdH ey el | known
as a container matérial. For exanple, the filmcan
: material (hereinafter, simply referred to as "paper contalner
material") of the present invention includes, as shown in FIG,.
1, a base paper 10; a first thermoplastic synthetic resin £ilm
15 20 that covers one surface of the base paper 10; a second
thermoplastic synthetic resin film 30 that covers the other
surface of the base paper, has a lower melting point than the
first thermoplastic synthetic resin film, and is foamed by a
heat treatment to form a heat insulating layer; and a printed
20 layer 40 provided on at least a part of the surface of the film
30, and the material is characterized in that the printed layer
40 contains at least one print pattern 42 that is formed from
the ink composition according to the present invention.
[0086]
25 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

30 a water content in the range ¢f sbout 5 to 10% by weight, from
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be appropriately selected for use fromfilns formed from 10 stretched and
unstretched pol yol efins such as pol yet hyl ene and pol ypropyl ene; and

t hernopl astic synthetic resins such as polyester, nylon, cellophane and

vi nyl on. However, when a_container is groduced fromthe container materi al

of the pFeseHteWANMWENPE orP ARyt idet 2dpE0e, e Aol gi REPINGEEPR AL i s used
such 15 that the low M resin filmconstitutes the outer wall surface of
the cont@Phet Bl Therefore, the melting point of the lowM resin film
nmust be t@d@f than the nelting point of the high-Mp resin filmthat forns
the inne wa]I surface of the container body. For exanple, as previously

expl ai ned wi t R0 #6931 @nbOrbReab el 8l §¢neRdt IS CHE SR (M- Li Ng
poi nt polyethylene filmhavihg a nelting point of about 130C to 135C can

be uged assideifim)shnghgideRlcastl EhsyMbPE§€i d eSnthbichm reEun tiamore, a

| ow nel ting point polyethylene filmhaving a nelting point of about 105C
to 110C ¢ChowiMp usednasilhp floae Mre 26minstadfon mhe] BA88] pijpseyeray t he
respective thernoplastic synthetic resin filnms that can be used in the
present benfddmisofoaned niton iantreedn mat ol ndtiicbnis oforpudnsidndidne film
having different melting 30 points, and filnms formed fromother resin

mat er i alwekhkngen 88 pprEpinar adteysladot e HORMRKAIRE, ASCOEEIAFAD t he
present _invention, (it i

under go k?r%l?RH@’W%%%%@&%%%?lffe’ﬁj[eﬁgt@v\%?fgm? tgfwwfﬁ?eﬁ?%g gl%‘%]mgg B;t a
o) 110hg SR ets L Rt e e el v B Sk 8 U5 PR voE B BRd e ot
et b AR e aesBELINE EAABLOY L Tl fsrect Ve
polyester, nylon, cellophane and vinylon. However, when a
container is produced from the container material of the present
invention described above, the container material is used such
15 that the low-Mp resin film constitutes the cuter wall surface
of the container body. Therefore, the melting point of 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
20 regard to the related art techniques, a high melting point
polvethvlene 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 teo 110°C can be used as the low-Mp
25 resin film.
[0088]
However, the respective thermoplastic synthetic resin
filme that can be used in the present inventilon are not limited

to combinations of polyethylene f£ilm having different melting

30 points, and films formed from other resin materials can be
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such as cup noodl es are usually subjected to pouring of boiling 10 water,
the nelting point of the resin filmused as the lowM resin filmnust be
100C or higher. [0089) When the inner wall surface of the body and the

outer wa rf f_ t.he..ba f t C i.ner. are respectively 15

consti tu%gé%r%éjr%a p%‘\gest%%cé%gd%ﬂ%musgﬁé %érfaga%g'nﬁ 1:tchéc egfgesﬁg er. (i nner
wal | sur 4 hg (cont qi | e it By i density
or high- d@ﬁ%ﬁ/@ pol ;/:fe:t ﬁy?%%gf%lﬁ%]%\ﬁ% :Ege ?ﬂ%ﬂﬁigﬁ%ﬂ&r ?é%g"?%uf#gt: wal |
surface @fadhgo GITRINEDr Hogtehingewhani RRECdoULIY fed DN gENSidy

pol yethylene tilm The 20 thickness of the respective filnms to be | am nated
on the bgsemedanekr heahotremitddrctl) arhytl i) tgh iHoweweionkt of shipyref erabl e
that the thickness of the lowM resin filmthat constitutes the outer
wal | Ssurfekeind pdigitc ardiloer meddyingbeoappr spei deedtylbedtfmpuso as to be a
thi ckness sufficient for the filmlayer 25 after foamng to function as a
heat i nst@ETHE Pyt ffietiletie atd laFc sotobperndebrioekanmplieitefiday t he outer
wal | surface of ,the caontainer body is constituted of a | owdensity

pol yet hyFeheSPeGinc mfd timae peded soPft hBer FraPEot bEs | 58 Watedi™n t he base
paper be 25 to 80 on_the ot her _hand, when.the_inner | I, surface 30
bf the CBIISTSEr TP I056nSEPER: SEO5R RC hENURY HERSTISP drrodigts

hi gh- deng| 0 I ' t hi £ t.0 . e | am nat ed
on’the. Dase SROHE MRS e Menbdi SFIRTS Shacliiid Bt e ey ol 6

to spf umtdie, tﬁHeCi‘n@?c%?LanpcB%%%fd;% @heaPQEQerﬁn?'u)éeﬁoﬁéstRQ B&euEs the

resi stance to the penetratio ~.the content when the material "I s
fabri categdsint i@ healt Haguloati ¥8 hogwes, paper container. Since the

t hickness of the filmto be |lam nated on the base paper varies with the
rein matersse]l of the filmused, it is preferable that a person having
When the inner wall surface of the body and the outer wall
surface of the body cf the container are respectively
15 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 £ilm, while
the other surface {outer wall surface of the container) ghould
be laminated with a low-density polvethylene film. The
20 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 s0 as to be & thickness sufficient for the film layer
26 after foaming to function as a heat insulating layer when the
film is feoamed. For example, when the outer wall surface of
the container body is constituted of a low-density pelyethylene
film, the thickness of the £film to be laminated on the base paper
may be 25 to 80 ym. On the other hand, when the inner wall surface

30 of the container body is constituted of a medium-density or
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ordinary skill in the art appropriately set up the thickness 10 of the
film while considering the properties of the resin nmaterial. [0090] The
printed layer in the paper container material constituted as expl ai ned

vent f oS per s R TR %S%%%%%Csﬁ%rfdrﬂﬁgmm 5l o ENL
-
Consti LUET or e BT A Yo et et paFt PRLTaeTy T i t BB e el

vel | kn%é@&@ﬂlwesnﬁyebeﬁep&l@ sl Gp %.Lh$ Str?i&&ésfér%rfathe £ilm

cross-sectional view show ng an enbodi nent the paper contai ner

mat er i al apdFol fita AbpdbrENtoshomrd RhElKasiktarideerHrob pent oyt id

contains, on the lowM resin film30, a print pattern 42 such as a
decoriat i v {iad tesmierftowieoh fihedater iadk isofipbsi tabadointdes piesent
invention. The print pattern 25 42 may be a pattern of either a white ink
or a col msmmlmméoapedmaw contadngral shirnea dhe toiskiesa odnther which,
for exarrgrk a coI or ink is overprinted on a print pattern forned froma
white i m[% e] Lagginedimfe i &A@ PpsewRaRel Brrheedvibyerhgedims shown
in FIG 40 1, acolorrnk t here

s a CeRrRy edithar X frrﬁ?b?mwrr a*y;el;'\goph ??F%éi? Laza SRgoBD a‘fﬁeglowr\/!?
Aoty he'%?%ﬂnf? e LI il B %ﬁ?i%lg%‘#ﬁsa‘i%?r 5 hn ERRMREckSe IRt U oL
i | g€l o 4, L1 HORARIIE ¢ {HSAROCEUT BrobOUEYEL o B0ERL diggyd O the

present |nvent|on t he occurrence o epressi on on fe printed surface
after tn@atgpﬁem.ng of the lowM resin filmcan be effectlvely suppr essed.

[0090]
The printed layer in the paper container material
constituted as explained above is formed by using the ink
16 composition according to the present invention, and performing
serface printing gravure printing on the low-Mp resin film that
constitutes the outer wall surface of the contziner, The
constitution of the printed layer is not particularly limited,
and any well known technigque may be applied. FIG. 1 is a
20 sgchematic cross-sectional view showing an embodiment of the
paper 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 f£rom the
ink. composition of the present invention. The print pattern
26 42 may be a pattern of either a white ink or a color ink. The
print patternmay alsc have a constitution inwhich, for example,
a color ink ig overprinted on a print pattern formed from a white
ink.
[(0oel;

30 Conventionally, when a printed layer such as shown in FIG.

40



FIG 2 is a schematic cross-sectional view showi ng the condition 10 of the
paper container material of the present invention shown in FIG 1 after
bei ng foaned by a heat treatnment. As shown in FIG 2, according to the
present invention, the printed | ayer has excellent foan ng adaptability,
and therlefior formad onHihskiessMpf refén| Bhlvpisied g £Plarfbaked e heat

treatnment 15 (heat insulating |ayer ') beco .uni for Ther eb t-he
surface %7 & FenPersedhphykhe &y Y& legEﬁE\’Mg?h&Pﬁg)f‘?m C’yfsurface of

he film.i h -print.ed h h f f
nevennadie LoveoPabls & Tm0s8 1ohe T EckiSes B ther PER AR 0l T ona
nevenneste VSt _ i _ o
Lo The preaeind A5 T EAHRTER, Qe b2 oy e haTE e A ar

Mt e altl—?é%%&( s B £ Bedrit 09P8ELEHEET f heFaN:i tNERRCAM Y aBTeft4 for med
m 30, f

on the fi and” a print pattern 25 42 formed on the undercoat |ayer 44.

The for natd oNoebusyCh owddidn)t £6d By Rig eartthepeasenednoghtbyn, fidre exanpl e,
first printing a white ink over the entire surface of the film 30, and

then prodcdumerecgaii eleprelssdonobar thekprint étespafere cofitear ére nmat eri al
havi ng such a constitution, when the printed |layer is 30 fornmed using a
convent i foehinpy ot they LowkMpties i1 lnloan ke o fertive Lyupppresssgfe f oani ng
of the lowM resin filmat the tine of heat treatnment, and also, a

di f f er enBES 0&du & SChemps LECHIASHT SeCtiloRAdSE O ShABIPSRIRFIEE HF Imin the
white ink section and the color ink sec%gnﬁ, so that suF:f. ace .unevenness i s

prod t L the .Péﬁ?%d?c’nlq@\?oé\%rrf‘a %Eb"f”diorf'g If?gg%‘rteé'gﬁfm. ﬁ?’érﬁqodﬁl, when
Linder comts G 1 & ErbHET Suarearey dnfipe Srdaahr e lPum i Tesin
film thEeI(i;.m&,f 5&%9&%8@&'%%%;:&9@% "Ghvention, the printed layer
has excellent foaming adaptability, and therefore, the
thickness of the low-Mp resin f£ilm foamed by a heét treatment
1f  (heat insulating layer 307) becomes uniform. Thereby, the
surface of the printed layer 40 becomes uniform with the foamed
surface of the film in the non-printed areas, and thus the
cccurrence of surface unevenness ils suppressed.
[0092]
20 FIG. 3 is a schematic cross-sectional view showing
another embodiment of the paper container material according -
to the present invention. The printed layer 40 of the paper
contalner material shown in FIG. 3 is constituted from an
undercoat layer 44 formed on the f£ilm 30, and a print pattern
26 42 formed on the underxcoat layer 44. The formation of such a
printed layer can be carried out by, for example, first printing
a white ink over the entire surface of the film 30, and then
printing a pattern of a color ink. In the paper container
materizal having such a constitution, when the printed layer is

30 formed using a conventional printing ink, the ink film tends
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adaptability, and therefore, the ink filmdoes not inhibit the 10 foam ng
of the lowM resin filmupon the production of containers. Furthernore,
even when the printed layer is constructed by overprinting as shown in

FIG 3, the thick f the heat, insulatjng | : d_by .a h
{1 cat ment® (RARASS S0t SPAT SRR BT et SLFact Ravkrbe | B85 O ace

inevSnISsngt Rl LIRS, AP GLG i SR

Cross-sec Vi ew show'n e paper co ai ner

materi al ROk ding s {0 LRG-PHESEMn IFMENE /i Ghe FRSLETINE Bt R¥R R the
paper 20 contalner material shown in FIG 4 is constituted from an

under coaghéd aylord4nkos®ei &), tdee thiskny3Pf s sadire RSN i42pré@sicst i ng of a
first print section 42a and a second print section 42b forned on the

underscodbe | fayereddd. Edhevéor mrddoaminef teuche prersentedntzayetons wiaar i ed out
such that, initially, 25 a first layer is printed as an undercoat |ayer 44
usi ng a We perinbtekd byeer tisefented dur fapar bifculeyr fihknrorSubsetimnt |y, a
second l|ayer is pattern-wise printed using the white ink to forma first
print see¥eDrd 428 ungrradddnlpyehtihroyigeds oveedhesengiesl Briagks of red
color or the like, in the non-printed aregs other 80 an the first print
section Qléatel?ﬁ ltqlf’éM?eESﬁgnl g'ygﬁ' f“H?“?ré‘ﬂﬂ"bfﬁE‘Z ﬁeeﬁﬁ?iﬂe??l O3 Y%brm a
second print, sect.ion 42@. As such her be fornmed, L pt.ed | ayer
havi ng aa‘#%tq LYo Bt tqq%ﬁ?%ﬁfé(’mﬁh?e?%i%ﬁ@fﬂ &?ﬁ’? él%r%eaghgéggt like) in
whi t | nt tenn. 42. C LSt izhg. 0 e fir print 5
sep%lbpns%ﬁgﬁg%doﬁig%\;e ils%.wf (%Ipngggg% Fﬁg‘_“uﬁﬁéﬁc%{% ﬁa%/(g?&fﬁ%% order of
printing.ydddx fdies Wikt hokndpd, COVOL ik 1A fiOhPed he ' 3 and second
print patterns of the second layer, Is not particularly’limted.
constructed by overprinting as shown in FIG. 3, the thickness
of the heat insulating layer formed by a heat treatment becomes
uniform, and a printed surface having less surfac¢e unevenness
16 is easily obtained.
[0093]
FIG. 4 18 a schematic cross-secticonal view showing
another embodiment of the paper container material according
to the present invention., The printed layer of the paper
20 container material shown in FIG. 4 is constituted from an
undercoat layer 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 layver is carried out such that, initially,
26 a first layer is printed as an underceoat layer 44 using a white
ink over the entire surface of the £film. Subsequently, a seccond
layer is pattern-wise printed using the white ink to forma first
print section 42&, and then printing is performed using color

inks of red color or the like, in the non-printed areas other

80 than the first print section 42a of the second layer formed by
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(0094] 10 The paper container material of the present invention having a
constitution such as showmn in FIG 4 is preferable in the aspect that as
previously explained in connection with FIG 3, a smooth printed surface

is easil obt ained, and that since the thickness of the printed |ayer
formed oFhe HEVL gk r &8i fO1B Fl*‘?ﬁ‘i’%ddb?ﬁé}%ﬁtec‘céﬁpaﬁﬁpng RS SHBh print ed

f d ft the f of the |
il bytSeTRaan R AAEd FOBSSPCBRI AEFRE BRVLNG 3 MCcMBod tion Tor o

forning a é{%@&oé ldhg 8l gggwﬂ%géﬁgéd,be%%pg Jdmﬁg%%{l eul arly

Ilmted nown T ec exanple, in the

case of ﬁgé lfﬁffgﬂﬁgam%'m db%iél%t%n‘éhbketﬁé”ﬁfﬁfstt hgql kEoRy§rirthe entire
e

surface o mso as to forman undercoat |ayer, a coater such as a

bar goat&ict forkPltbaCHRL @2LON i S FRWRESEN tld undér&Sat araydmy4be uged. [0096]
(Heat insulating foanmed paper container) The heat insulating foamed paper

cont ai nefr@ec aridiprd nkangt kethr eisenthitywentld eand sotonsink uttedt ffcam a

cont ai ner body 30 nenber and a bottom plate nenber, and is characterized
in that tHs fillvetcand siecondopdinmpaitdering ¢ briuneds¢comd tlaygrapes rodnt ai ner

mat eri al accordin o the present invention. Mre specifically, the heat
i nsul atimgrtf glﬁhﬁéﬁﬂl@@ﬁ*t -ai ner of the present invention has, as shown
in FIG a container body 50 5 forned fromthe paper container naterial
of the p %%%4‘1]( invention, and is obtained by joining the container body

with a bottomplate 60 su hlthat t resin fllmlr{rtq:eppr
cont® ner matg[J Ip""PSrrrngof1 & Pﬁﬁe’iﬁaaﬁﬁagu‘?‘%@ £ SYL G HEven
having a constitution such as shown in FIG. 4 is preferable in
the aspect that as previously explained in connection with FIG,
3, a smooth printed surface is easily obtained, and that since
the thicl;ness of the printed laver formed on the low-Mp resin
15 film is constant, obtaining a smooth printed surface is more
easily achieved even after the foaming of the low-Mp resin film
by a heat treatment.
[00953]
Printing of the ink composition for forming a printed
20 laver in the present invention is not particularly limited, and
any well known technique may be applied. For example, in the
case of performing printing uzing 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, & roll coater or a reverse roll
28 coater may be used.
[0096]
(Heat insulating foamed paper container)
The heat insulating foamed paper container according to
the present invention is c¢onstituted from a container body

30 member and a bottom plate member, and is characterized in that
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container and the printed |layer on the lowM resin filmforns 10 the outer
wal | surface 50b of the container, thereby formng a container, and
foam ng the second thernoplastic synthetic resin filmby heat treating the

cont ai ner. [0097]. The processjng of form n% t he heat insul ati n,gnfoarred 15
paper coOM&IGREBHEhECHYBERPET Nt BT & OB EREr PRRET ot R "%ppl yi ng a

wel | known techni que. For exanple, firstl a_.cont ai her. body nenber
obt ai ned$%e lﬁcl"f?é’rtcﬁé’ghgé’t r{?‘ﬁsgl“:&ﬂaﬂﬁj XPK%‘\%&"‘bap TEont aiyner mat eri al

of the presel el e o alang,, 2, e, vLAea iedet st nod. shage, and 2

bottomp? ne al né y pun tom plate matertal in the

sane ManOgLe e tQv@nkk 8HSLLE MNCInsNaPen @i 85Seried iindl0n8qgosy ai ner
shape sing a conventional contalner manufacturing apparatus, and thus a

cont @ nefoiged o il thEN@ahRrebner iakrama@at ahNes £ biyhe asSedNE Ng Using a
cont ai ner manufacturing apparatus is carried 25 out such that the high-M
resin fiimvaitidie eaadt asnetdiathd inbelnifigriis: thatiznner bady winH ace,
while the lowM resin filmforns the outer wall surface, and the

| anmi nat eal keutioncel ate tdfesbohttmt phat kigeriie resemetitn irthéhprvapesi de.
After a container is formed by assenbling by a container nmanufacturing
appar at LecrER Boet atesded, farew the ABReE Héili susfpfecied 2% Haheat

treatnment, 44 the |ow resin filmis foaned d there fornms a heat
| houl at | $RPY AT SaAIERR RS A tEnt ey RE A Pg S aNe d et L LB T er &

oDt e O3, 21 DR Aok SRS BRSS! LTt
B e e 35 Sl S TORbRSL LB DR fo Bl thedid e used
resin film by heat treating the container.
[0097]
The processing of forming the heat insulating foamed
15 vpaper container of the present invention can be carried out by
applying a well known technique. 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
20 obtained by punching a bottom plate material in the same manner
into a predetermined shape, are assembled into a container shape
using a conventional container manufacturing apparatus, and
thus a container is formed. The formation of a container by
assembling using a container manufacturing apparatus is carried
25 out such that the high-Mp resin filmof 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 the bottom
plate member comes to the inner side. After a container is

formed by assenbling by a container manufacturing apparatus as

30 the above, when the container is subjected to a heat treatment,
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appropriately select and determ ne the conbination conditions 10 for the
heating tenperature and heating tinme that are optimal for the filns used.
in general, the heat treatnment carried out in the container form ng
process involves, but not limted to, a heating tenperature of about 100C
t o aboutth@0GQw-¥ivd r&shsafisy 16| ﬁ@a%ﬁda%%‘@ltt%r%@boﬁ%“ﬁ@ dF&kt 10 minutes.
In the case of 15 using a | W-gensit ol yet hyl ene (thickpess 70 m, the
heat i ng 1W5éﬁ+@é:r15‘tgurléyieg"pﬁﬁgeft BFyal%%%ct - L Ehd PHEDER STy tinme s
pr ef erablq?{,l ahout_ 5 rrigl,ét eg t.o 6 m nutes. Asa heating neans, any nmeans such
as hot &PEaIRETAS ORE2ABEH ng and el ectron beanms can be used. when .

heati ng fo% rformed using hot air, 20 electrical heating or the |like
wi thin atunnel equipped with a conveying neans using a conveyor, it is

possighl e to p@?@%tﬂ%@@m%ﬂﬁ@ﬁﬁié 8% 1z theahe iidsthahend faammaper cups
at low cost. [0099] FI 5 1s a perspective view show ng the structure

of a hegjr imauliald BOhkeaMedspapeingobkabner voby ajaeshdingant Wheg out  a

heat treatnment after the assenbling and formng of the container. In the
dr awi ng,pycgfearteinee ofiutiee dla k) prpkercr tithddvop lestia apnthetyc waalr ef erence
nuneral 60 refers to the bottom 30 plate. FIG 6 is a schematic
cr oss- seftlingnalsed .enAshens oy aviesy reghifa et akid g ke Patef8Rce nuner al
VI section of the container body of the heat ipsul ating foaned paper
cont ai nexPprstrsArRtied yrpelest &Hﬂsd%ﬁ%‘ﬁiﬁ%rt%&QmPénégﬁﬁBs%Q}q%‘fr?lq t he order
 heatld noti Rl PRy RS ST o RO BT Do s R FHE R B paper
O and ol LA MLl R BoLOLT, o Bk VeLsedld caiipaeal Lhe
menber of, the CONEA NS NIy process involves, but not limited to,
a heating temperature of about 100°C to about 200°C, and a heating
time of about 20 seconds to about 10 minutes. In the case of
15 using a low-density polyethylene (thickness 70 um), the heating
temperature is preferably 100°C to 130°C, and the heating time
is preferably about 5minutes to 6 minutes., As a heatingmneans,
any means such as hot air, electrical heating and electron beans
can be used. When heating is performed using hot air,
20 electrical heating or the like within 2 tunnel equipped with
a conveying means using a conveyor, 1t is pogsible to produce
large quantities of heat insulating foamed paper cups at low
cost.
[0099]
25 FIG. S is a perspective view showing the structure of a
heat insulating foamed paper contalner obtained by carrying out
a heat treatment after the assembling and forming of the
container. 1In the drawing, reference numeral 50 refers to the

container body, and reference numeral 60 refers to the bottom

30 plate. FIG. 6 is a schematic cross-sectional view showing a
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in FIG 6 is equivalent to the structure obtained by foam ng 10 the paper

container material shown in FIG 3. [0100] As it can be seen fromFI G 6,

the printed | ayer 40 that forns the contai ner surface shown in FIG 5 is

conposed of an undercoat L& yer 44 that is ed over th ntire surface
y

of 15 t HEHEET9hsest Py EPLaEengR nFBERRY YT IR T (% ' and a

t tt 42 t hat d th df k. As
Plch, basfidines B s % B e o da s g ééﬂeﬁéé ﬁ%o%% ez "o
for m ng éwwﬁ rdhat| Wf%ﬁ?£%%9588?@§b8ﬁ5089@@¥ 'ﬁ%ﬂ@%ﬂ&é&t ed from

an i nk conposition ‘having exce oam ng adaptabiTity, the printed

layer (Ref&f eneeNeregall 40rehBeHds oﬁ):h@rbdrlﬁﬂr@ﬁf,'\@F&Qﬁt@dfldy&( Ref erence
Nuneral 30 in FIG 3) does not inhibit the foamng of the film and the

low b  gEsimddd mh‘sowﬁnag Wriykeer B0 hEatrmiedsEt @i brigow-afere80h hilrg heat
treatnment. Furthernore, in the foamng of the lowM resin film 26 since
the pring écseapepehak) exnel bemt gl-dgmineg iadéiptad ifoyminethecioureence of

surface unevenness on the container surface is suppressed, and the
occur r eroal bfsusEasies oifn thise Conkatnbim. i sin sdshirtdolied thas lavegussed above,

when the ink conmposition accordin 0 the present invention is applied to
const r uckons g Hdan ‘P%%lﬂleé?cqqﬁj‘lﬁ"(%%%‘éd%@ﬁf“g?ﬁé}f the cpataaRer sl e to

L?SLL??.@% g g P eSS (S M BrERREee ERARPLES DB TRADRY
ft th f | I db
way paéggérﬁ e pre§_’(%1r4(51 EP%@@%F%F%H’WQ ;.HD{“fG s.opem i cally explaine y

nvention is not " limted to those
Exanpl es[01%]ess particularly stated otherwi se, the "parts" and "% in the

As Lt can be seen from FIG., 6, the printed layer 40 that
forms the container surface shown in FIG. 5 is composed of an
undercoat laver 44 that is provided over the entire surface of

16 the heat insulating layer 30’ and formed from a white ink, and
aprint pattern 42 that is formed thereon and formed from a celor
ink. As such, according to the present invention, since the
printed layer 40 forming the outer wall surface of the container
body is constituted from an ink composition having excellent

20 foaming adaptability, the printed layer (Reference Numeral 40
in FIG. 3) onr the low-Mp resin film (Reference Numeral 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
treatment. Furthermore, in the foaming of the low-Mp resin £ilm,

25 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 to construct a

80 heat insulating foamed container, it is made possible to realize
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10 present Exanples indicate "parts by weight" and "% by wei ght",
respectively. [0102] |. Preparation of binder resin solution (Preparation
Exanpl e 1: Preparation of urethane resin A) 15 198.4 parts of a

pol ytetranet hyl ene glycol having a nunber average nol ecul ar wei ght of
2000, 1G: Zuwanttts cohtaéopensypkfageybavingOescphkarnt diedts dptoriatd ng

dii socyanate, and 60.0 parts _of ethyl acetate were fed into a four-necked
flask edquigResdtiwist kndahsVipgetesa FREFABAERFIVERRSEI{ ux cooler and a
nitrogen gas 20 inlet tube, and the m xture was allowed to react for 6
hours at 90C under a nitrogen gas stream Thus, a prepolynmer was

obt ai ne quently,. this prepolyner was added dropwise into a mxture
of 19_9q%g§#§, i sophorone diamne, 0.8 parts of dibutylam ne, 430.0
parts of &H})ﬁ\ll\aacet ate, and 210.0 parts 25 of isopropyl alcohol, and the
chai Ie%g s extended. Thereby, a urethane resin A having a solids

content of 30%3Rdna2t¥R| Obhe ayLE A8SE NDheEM Afn WRI1QN b0 @, 000 was
obtained. [0103] (Preparation Exanple 2: Preparation of urethane resin B)

80 199. Gynaisi 118 RepYLkEhEANBYhMEENef gEyamdldwying: achet brugdrer aver age
nmol ecul ar wei ght of 2000, 17.6 parts of neopentyl glycol, 64.5 parts of

i sophor ainevatifiisecyianabe, landted. Oophhose Bfampled. afeflase were fed into a
four-necked flask equipped with a stirrer, a thernoneter, a reflux cooler
and a nigawyentlgasl s sitated ptbervwaad, t BheniRaxke” vidrd al4oved &h¢ react for 6

hours at 90C under a nitrogen gas stream Thus 05 rng\%)l yner S
0

obt d0nedreitieERaneles itklicalee pBryERroYVS 15888 gé*’e%%w@ ra mixture

of 18.2 parts-of isophorone diamne, 0.7 parts of dibutylamne, 430.0
parts of*®tMRAtLtYat e, and 210.0 parts

[0L02]
I. Preparation of binder resin solution
(Preparation Example l: Preparation of urethane resin A)

15 198.4 parts of a polytetramethylene glycol having a
number average molecular weight of 2000, 10,3 parts of neopentyl
glycol, 70.6 parts of isophorone dilsocyanate, and 60.0 parts
of ethyl acetate were fed into a four-necked flask equipped with
ala stirrer, a thermometer, a reflux cooler and a nitrogen gas

20 inlet tube, and the mixture was allowed to react for 6 hours
at 90°C under & nitrogen gas stream., Thus, a prepolymer was
obtained. Subsequently, this prepolymer was added dropwise
into a mixture of 19.9 partsg of isophorone diamine, 0.8 parts
of dibutylamine, 430.0 parts of ethyl acetate, and 210.0 parts

25 of isopropyl alcohol, and the chain length was extended.
Thereby, a urethane resin A having a solids content of 30% and
a weight average molecular weight of 66,000 was obtained.
[0103]

(Preparation Example 2: Preparation of urethane resin B)

80 199,0 parts of a polytetramethylene glycol having a
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10 of isopropyl, alcohol, and the chain | ength was extended. Thereby, a
urethane resin B having a solids content of 30% and a wei ght average

nol ecul ar wei ght of 74,000 was obtained. [0104] (Preparation Exanple 3:
Preparati on of urethane resin C) 15 210.9 parts of a pol ytetranethyl ene

gl ycol hauider avefagdanblavelageaimhecot 40008i1Ghts ofr 2068 néty@garlt s of
neopentyl glycol, 65.3 parts of isophorone diisocyanate, and 60.0 parts
of et hylghaetigt 64uwérearfies dhtsophboonenditkent:fdradle eqadppedd \ftadts a
stirrer, a thernoneter, a reflux cooler and a nitrogen gas 2Q inlet tube,
and the of stbhyé Waéllelw\k%lfﬁé e ﬂ%*r'@%dsflaa? Qeélﬁﬁﬂ@rw%hm trogen

gas stream Thus, rrer was t ai ned.. Subsequent | this prepol yne
was added Ed:ridfﬁﬁﬂrsea HFgm &F*Furd JrE)Gf M5t §OB&PF538$ ? SOk %c?% sgm ne, O. 6

f di buytyl 30 f 2
eopopyiniicdiige ”ﬁ Fhe BhaRiTs diad e Rl B BeafO T RS O Eh e
o I
ner ght C JPU nagL' doponent R T D el i on
of uret j]_rf‘e}l 9%2 éntlj‘_ h@ggsr@égblw %tsura@aelayd%@msghem cal 48

| ndustri es, NE | 65" was used as received, as a urethane

resin D e amllﬁ%ul_»aromlagm p@ﬁ:ttsh6ftﬂﬁ1hﬁdl€brreei§.u.ammé SANPRENE S B465 i s
45,000, and the solids content weight is 30%by weight. 5 [0106]

- (Prepar a3 f gibxgiphent, SEpapatitencbietingt haetatesiandEpl020h& tparts of a
pol yt etranet hyl ene gl ycol having a nunber average nol ecul ar wei ght of
200010 7.&f pidpscadynedpemiyll, agdy bk, cBaig pangth dfas s@ptﬁmﬁfb
di i socyanate, and 60.0 parts '

Thereby, a urethane resin B having a sclids content of 30% and

a weight average molecular weight of 74,000 was obtained.

[0104]

(Preparation Example 3: Preparation of urethane resin C)

15 210,9 parts of a polytetramethylene glycol having a
number average molecular welght of 2000, 7.9 parts of neopentyl
glycol, 65.3 parte of isophorone diisocyanate, and 60.0 parts
of ethyl acetate were fed into a four-necked flask equipped with
‘a stirrer, a thermometer, a reflux cooler and & nitrogen gas

20 inlet tube, and the mixture was allowed to react for € hours
at 90°C under a nitrogen gas stream, Thus, a prepolymer was
obtained. Subsequently, this prepolymer was added dropwise

"~ into a mixture of 15,3 parts of isophorone diamine, 0.6 parts
of dibutylamine, 430 parts of ethyl acetate, and 210 parts of

25 isopropyl alcohol, and the chain length was extended. Thereby,
a urethane resin C having a sclids conﬁent of 30% and a weight
average molecular welght of 81,000 was obtained.

(0105}

(Preparation Example 4: Preparation of urethane resin D)

30 A urethane resin manufactured by Sanyo Chemical
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10 of ethyl acetate were fed into a four-necked flask equipped with a
stirrer, a thernoneter, a reflux cooler and a nitrogen gas inlet tube, and
the m xture was allowed to react for 6 hours at 90C under a nitrogen gas

stream Thus, a prepolyner was _obtained. Subsequently, thjscgrepolyrrer was
added drbpdiseriss i ditgl.-a ASAVERENBf IBES ' patess Ve EHpFRfdheHi &f ne, 0.7

Piéhfopﬁi SReChRbe PR Fho | %En%%%ﬁ@,?%%ﬁ%iﬁ | ?19%5%85&?4{% ‘Jlfr et hane
wei gt oTE TG00 g CUBP el Bkt 040 [ BH07A T BAEPaC R e g e

Pr epar at 4 [ el lul ose) 30 parts of nitrocellul ose (1/8H, Asahi
S B g

Chem cal was m xed and dissolved in 30 parts of ethyl acetate

and 40 pgige) of isopropyl alcohol, and thus a nitrocellulose 25 solution
was obtalned.” [0108] (Preparation Exanple 7: Preparation of vinyl chloride

acetate (ﬁﬁ%dﬁaﬁi%rparmque &:vieRgbagcht oondef vitwthanetsdeircapol yner 30
(SOLBI N TASR, manufactured by Ni sshin Chem cal Industry Co., 49 Ltd.) was
m xed di ssol verl&.% Farpar bE af pel ipbtogmethelemndytnsl mwalout on of a
vinyl chloride/vinyl acetate copol yner herei nafter, sinply referred to as
"vinyl ciibnréreverepaimelecagiar yeight Bt 20%ed.7 .8 PIIOPI(mERntatl on
Exanpl e 8: preparation of acrylic resig%jiﬂo parts of a aérglic resin
(trade nghecolg@RcRYPablye of HERRRIEPTEA: 3P BRI tor 5;1% s'd&ds ved in a
M XUE© OF 2By P d Y el et S e AR Y FPa O R9BEARN 1 6 conol-

a stirrer, a thermometér, a réflux cooler and & nitrogen gas
inlet tube, and the mixture was allowed to react for ¢ hours
at 90°C under a nitrogen gas stream. Thus, a prepclymer was
obtained., Subsequently, this prepolymer was added dropwise
16  into a migture of 13,8 parts of isophorone diamine, 0.7 parts
of dibutylamine, 430 parts of ethyl acetate, and 210 parts of
isopropyl alcohol, and the chain length was extended. Thereby,
a urethane resin E having a solids content of 30% and a weight
average molecular weight of 87,000 was obtained.
20 (0107}
(Preparation Example 6: Preparation of nitrocellulese)
30 parts of nitrocellulose (1/8H, Asahi Chemical Co.,
Ltd.) was mixed and disgscolved in 30 parts of ethyl acetate and
40 parts of isopropyl alcchol, and thus a nitrocellulose
25 solution was cobtained,
[gio8]
(Preparation Example 7: Preparation of vinyl chloride acetate
resin)
25 parts of a vinyl chloride/vinyl acetate copolymer

30 (SOLBIN TASR, manufactured by Nisshin Chemical Industry Co.,
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10 thus an acrylic resin solution was obtained. "JONCRYL 67" has a

nol ecul ar wei ght of 12500, an acid value of 213, and a glass transition
tenperature of 73C. [0110] xi. Production of sanple for elongation ratio
measurenent 15 Filmtest sanples 1 to 14 were produced using the urethane
resins, (Rid nogsk kitkesed adsh Midwy LnCiE paite ceicethyk acesate, onaiched in the
Preparation Exanples 1 to 8. The production of the filmtest sanples was
carri ed s laadendiofy at @iayhethboridd/ wlawhiageiaie oo ¥&6Fution or resin
solution m xture 20 obtained in the Preparation Exanples, 1 to 8 to flow
into a f(emeireiftamesinppyarefpavedigta aF neHdhon SFlord EmacetEfgt h x 20
cm in wdth x 5 mmin depth, naturally drying the resin solution or resin
sol ut i orredin"Ur evegy ©bt@dBeReek to produce a dry film having a thickness of
about 0.3 mm._ subsequently taking the film25 by peeling, and cutting the
filmbintPX}%]i ps having a width of 15 nm Each of the filmtest sanples 1

to 14 dt t i i ; } t hod f
oasur | i SRE RS SRR Py obf RRELOE Fre 13 R RPPRE Fedall A et Mol T
measur enent rfosﬂla%gsaéf’ A egented Fosiablteabie BAnbO1LIPNGHYIAS TN be seen

fromthe Tabl e "1 e conpositions of the resins used in the various

sanpl es ol PV BRaRPEErY. ) Usad dihedlvedhaneaneskture abft ditned in the
Pr epar atn?a(()rﬁ'lgcan% e \B? Sanpl e% used the urethane resin B obtained in the

5 Prepargf;ion Jexanpke ch’&ifﬁﬂamd?@ﬂq&air?as mitigopropylheleekeharddd resin B
obtained in the Preparation Exanple 2 and the nitrocellul ose obtained in

t he #fr epanes izona&xabpt eel inmbal widon ateisoopsained. cIHRWRYL §5] 18 Sanpl e 4
used a mxture of the wurethane resin B obtained in the Pregarfgéson Exanpl e
2 and themolecular weight of 12500, an acid value of 213, and a ¢
transition temperature of 73°C.
[0110]
1I. Production of sample for elongation ratio measurement
15 " Film test samples 1 to 14 were produced using the urethane
resins, nitrocellulose and vinyl chloride acetate resin
obtained in the Preparation Examples 1 to 8, The production
of the film test samples was carried out according to a method
of allowing the resin solution or resin solution mixture
290 obtained in the Preparation Examples 1 to 8 to flow into a frame
of a resin plate having é dimension of 10 em in length x 20 cm
in width x 5 mm in depth, naturally drying the resin solution
or resin solution mixture over one week to produce a dry film
having a thickness of about 0.3 mm, subsequently taking the film
25 by peeling,' and cutting the film into strips having a width of
15 mm. Each of the film test samples 1 to 14 was used to measure
the elongation ratio according to a method for measuring the
elongation ratio that will be described later. The measurement

results are presented in Table 1.

30 [0111]
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10 vinyl chloride acetate resin obtained in the Preparation Exanple 7
(mxing ratio (solids content) : 96/4) . Sanple 5 used a mxture of the
urethane resin B obtained in the Preparation Exanple 2 and the vinyl
chloride acetate resin obtained in the Preparation Exanple 7 (mxing ratio
(solids contenfs) can WY 1Rkn thodainy @ablused wharcompoe ibfotherfittdtehane resin
B obtained in the Preparation Exanple 2 and the vinyl chloride acetate
resin oldgimeddead tihetReepar hvinnsdivaigd ere @ foadovat i Suuls ds

content) : 75/25) . Sanple 7 used a m xture of the urethane resin B

obt ai nedised tthe Prephame jxgsiExAnpbianeddin fevPREPAERT PR X Lscet at e

resin obtained in the Preparation Example 7 (m.xin rati solids content)
. 55/ 45)1 Safprele @séée@hghﬁr'&%’étﬁ%ner I @(6’6’?@ g iR t%ﬁ% Pr eparati on

Exanpl e 3. Sanple 9_used. th t in_D ohtained,i ti
X o PSSR EOHELA Ao Aret had pael REETEE A G ! TR 15 opar at | on
25 Exanpl e 5. e 11 the . Yi.ayk ehl of in obtained i
he P gt dh Blages 1 Shhpr kB actdr RS S RS oncainea in’
the Prengallon A 8r8aiRgiPLe i Bt ek bhe1eCs! Dby ned i1

a anpl € 8.

t he Preparation anpl e 14 used a m xture of the urethane resin

B obt ai nfg%fg) (sB1iRe &pRamt: 08/ ExpnplRmdland ddwl wimyttudd ofitdes acetate
51 resin obtained in the Preparation Exanple 7 (mxing ratio (solids

cont ent ) yr&3Hae relsint Bersanpleesil tioe Prapdrdtionnixaeks 2ukpdetiy a vi nyl
chloride acetate resin was used in conbination; however, even though a
resiyp ot¥fyl hankow de efdeee s neednnobisineddinntbenbreR@ranials such, the
total solids content of the resin was adjusted to be identical ip all of
the sanphesuple’sbnisoing ratiooEddels aast oo F 02§Ed) on BN OP Y3 il m t est

sanples 1 to 14. A foul odor was perceived fromthe, sanple 13 . (hinder
resin ofa tHe& P &fathe NS TP 1N BLﬁbEﬂ“rfb%r% %tgag?reparatlon

Example 2 and the vinyl chloride acetate resin obtained in the
Preparation Example 7 (mixing ratio (solids content): 80/10).
15 Sample 6 used a mixture of the urethane resinB obtained in the
Preparation Example 2 and the vinyl chloride acetate resin
obtained in the Preparation Example 7 (mixing ratio (solids
content): 75/25). Sample 7 used amixture of the urethane resin
B obtained in the Preparation Example 2 and the vinyl chloride
20 acetate resin obtained in the Preparation Example 7 (mixing
ratio {(solids content): 55/45). Sample 8 used the urethane
resin C obtained in the Preparation Example 3. Sample 9 used
the urethane resin D obtained in the Preparation Example 4.
Sample 10 used the urethane resin E obtained in the Preparation
95 Example 5, Sample 11 used the vinyl chloride acetate resin
obrained in the Preparation Example 7. Sample 12 used the
nitrocellulose obtained in the Preparation Example 6. Sample
13 used the acrylic resin obtained in the Preparation Example
g. Sample 14 used a mixture of the urethane resin B obtained

30 in the Preparation Example 2 and the vinyl chloride acetate
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10 was perceived in the other sanples. [0112] 11l1. Method for measuring

el ongation ratio Each of the filmtest sanples previously produced was used
to measure the elongation ratio using a snall-size tensile 15 tester

manuf actured by Intesco Co., Ltd., under the conditions of a tensile speed

of 100 rgdgyin M ihReMiherper abupers 256 . Ex4Mila8] 7 [ Taldimdl]ra82 cTabl e 1
Resin mxing ratio Resin elongation ratio Resin (solids content) (%

Sanpl e 1(ddldidmrpntesitn :A9330) . Salpl the damgtleene tosiinaBd1640 Sanple 3
Urethane resin B 75/25 560 /Nitrocellulose Urethane resin B Sanple 4
/ Vi nyl otiltordaie. ladetsat @r96/ winppochlSimigice asefadehafdineddh WHH/ A0 830
/Vinyl chloride acetate Sanple 6 Urethane resin B 75/ 26 570 /\ﬁngi?ll
chl or i decondeiratd oSankRee e lUr BVARAEONES H BS 5B/ AR RA TR i de
acetate Sanple 8 Urefthane resin C 2700 Sample 9 Urethang_resi 370
SanplPel Fa5idt HaA TSR ‘E’Wnc%ﬁ?eslu %hﬁlt%ﬁﬁ]bﬁfjggggcecﬁ{a{genqloo
Sanpl el 2. M trocel | ul9se R0+ SPRIS! 34ABEYELE 1P5hD FP%he samples.
A sensory test on odor was performed on each of the film test
gsamples 1 to 14. A foul odor was perceived from the sample 13
(binder resin of the Preparation Example 8), but almost no odorx
10 was perceived in the other samples.
[0112]
III. Method for measuring elongation ratio
Fach of the film test samples previously produced was used
to measure the elongation ratio using a small-size tensile
15 tester manufactured by Intesco Co., Ltd., under the conditions
of a tensile speed of 100 mu/min and room temperature (25°C).

[0113]
[{Table 11
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Urethane resin B 93/7 1020 Sanpl el 4 /Vinyl

chloride acetate (0114]

5

(Exanple 1) 1. Preparation of white ink 27.2 parts of the urethane resin A

obtained in the Preparation Exanple 1, 40 parts of a white pignent
(titanium oxide, TITAN X JR 800 (manufactured by Teika K K )and 67.2 10
parts of a m xed sol vent containing nethyl cycl ohexane: i sopropyl
al cohol : et hyl acetate = 40:40: 20 ;]Eégl (vyel ght ratio) were bl ended, and the
m xture s.dispersed and kneaded-W-th—a—sare—tH—Thts—=& whi-te i nk for
t he underg¢oat was prepared. [0115] |5652n ridiePatiatiReasm abngatidniratio] 29. 2 parts
of the uré¢thane resilfesk obtained in ithe Preg%rﬁtion Exappl e 1, 15 parts of
a red pigtent (LIONQL RED 6B FG430: PSR RIS Y dd by Tovo ) nk
Manuf act urg 4}&‘!@@ Un@tﬁane redifich 47. 2] parts of a mjixed sods@nt containing 10
nmet hyl CyCl 1|c/\a||c S |J_y| ql cotrot—fet hyi daCetlal € {— 4U. q» 060 (V\E” ght
rati O) Wer%a"b‘? %ﬁdﬁ‘d U@#&P”ﬁﬁ@'?ﬂ@f ur el was._ di Sperseg M th a sand
mll. Thug, a mll &a&ma&e&eﬁn@ar ed. Subs entlty, 0.9 rts off silicon
di oxi de ( $5araP#dBI C’%RQO q(" L Silysj Cﬁérf%gl , Ltd., p%$ icle dize 3.9 m
) was addgqd—l5—to—tHe i léjsbé&e»-—mﬁd ' et | stirred.
Thus, a regﬂqu of OF \rethapeiresin g vias prep%é . [0116) 3,ookor matifon of
printed | g pape;v,mr&hmy.agacém{eerl al having athigh nelting pgint 20
pol yet hyl f+m \'ﬁ 5:' T g™ I33 am nat ed 1jn advance
rethane resin
Sample , 9010 830
/Vinyl chloride acetate
{Urethane resin B
7528 570
Sample § /Vinyl chloride acetate
Urethane resin B
5545 470
Sample 7 /Vinyl chloride acetate
Sample 8 Urethane resin C 2700
Sample 9 WUrethane resin D 370
Samplie10 Urethans resin E 3300
Sampleli Vinyl chloride acetate 100
Samplel2 INitrocellulose 80
iSamplell Acrylic resin 200
" |Urethane resin B
8377 1020
Samplel4 /Vinyl chloride acetate -
f0Ll4]
5 (Example 1)
1. Preparation of white ink
27.2 parts of the urethane resin A obtained in the
Preparation Example 1, 40 parts of a white pigment (titanium
oxide, TITANIX JR 800 (manufactured by Teika K.K.)}), and €7.2
10 parts of a mixed solvent containing

methylceyclohexane: isopropyl alcohol:ethyl acetate
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on one surface of a base paper and having a | ow nelting point polyethyl ene
film(nmelting point 106C) | am nated on the other surface of the base
paper; was provided, and on the low nelting point filmof the material, a
printed layer of white ink/red 25 ink overprinting having a printed |ayer

constitutlio. i G S LOLPBE: Wadhgasgeayes &y oof
press, ué‘fenjggrﬁij%gt\?\%i)t‘i&?n 1§%g5{j.hearr§%‘§%i nk previ Ol?sly f)?epar ed. [0117) 4.

Eval uat i g 304708 thapefacPREANLNer T £t #hibavinkg farpthatettidmyeart 54
formed as descri bed above, was subjected to a heat treatnment at 120C for 5

m nut es w£s fpadpdheil ow nelting point film and then the paper container

mat eri al was evaluated on the foam ng adaptability, external appearance of

foam ng, [@btHsi on 6 resistance and heat resistance of the printed | ayer,

according to the follow ng eval uation nethods. The results are presented

in Tabl e2 2. Pl tiqreved] v dAXof foami ng adaptability) 10 For the surface

of the printed |ayer obtained after, foam ng of the | ow nelting point film
A &% i

by a heat tre PantFe ofdtheeFERERAPR FBY O RLRFT (4 | rint
section and the red_ink.print_ section s, felt chy he degree
of deprBERHALIOR FEFWES hk E)si?l?rgicc\flfoanr spgégkﬁgt é%fgl‘é%%r |]$ng 15 to
the fol | gw riteria AT iffer e Dhn ' he mkdte, i nk print
section 4%ro(g)l %%Ir;%ae?t{‘/uelh.d g& %r‘ﬁ%‘?:}?‘%f%g%%?ﬁ% ﬂeg?/g}b"\f\/i %ﬁatﬁe white

i/vini(hp{ Lgé?ﬂﬁ.eﬂ'?;ﬁa% St 1 IRl P eLaeened coRBabnide difference in |evel
print section
10 methylcyclohexane:isopropyl alcohol:ethyl acetate = 40:;40:20
(weight ratio) were plended, and the mixture was dispersed and
. kneaded with a sand mill., Thus, a mill base was prepared.
Subsequently, 0.9 parts of silicon dioxide (SYLOPHOBIC 200
(Fuji Silysia Chemical, Ltd., particle size 3.9 um})) was added
15 to the mill base, and the mixture was sufficiently stirred.
Thus, a red ink for overprinting was prepared.
[0116]
3, Formation of printed layer
A paper container material having a high melting point
20 polyethylene film (melting point 133°C) laminated in advance
on one surface of a base paper and having a low melting point
polyethylene film (melting point 106°C) laminated on the other
surface of the base paper, was provided, and on the low melting
point film of the material, a printed layer of white ink/red
25 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 red ink previously prepared.
(0117]
4. Evaluation

30 The paper container material having a printed layer
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was perceived to sonme extent. D. The difference in level with the white ink
print section was perceived fairly significantly. [01191 25 (Evaluation
of external appearance of foam ng) The state of external appearance of the
red ink printed surface obtained after foam ng of the |ow nelting point

film b t | droands
Hm yfo%n‘;t@h%fj‘%s Hgg&%ﬂédv@?‘yniﬁ?%:% }[éél sekugdiroafnthddte HreesaReE or

absence © e occurrence o cracks) was exam ned 30 and

eval uat ed 3660F Hidid st Rihi€es Old FeaRgtEei 1ew irel tBhgApoThersl lawe amat i nk
splits. B: The total area of ink splits occupies 1%or |ess of the printed
.surface.tfen The pfad containbrimitamdlt vascevpl watdd vo Bosoisfaming 5
printed surface. D: The total area of ink splits occupies 30% or nore of
the pri nicebtstriflddy, E¥t2ehal( Abpraskanceedf sfeaitd)91GMMHASLBD of the red

ink printed surface obtained after foam ng of thcf | ow nmel ting,,point film
by abheatesirdmnesnendcieaty GB&AtaRER OF RRGHRIUHS }aﬁﬁﬁera‘?ﬁﬁfg}”? | oad of

2.5 Ncn2 usin a Gakushin-type abrasion resistan t.est br asi on
resi st arkﬁétQEs‘%é#é’M}&Qeﬂvqu‘%ﬁﬁ%%mﬁ%ﬁ%@?' ofﬁjreljlﬁ%?lﬁg@? &4 ip(raﬁreecF e&-@:eetcf; renove
20% or rrpreT(ﬁf tg;g total printed surface. A; 100 tinmes or nore. B: Equal

to or no¥e times and fewer than 100 tines. C. Fewer than 50 tines.
(0121] Eé)ll(;]val uation of heat resistance)

(Evaluation of foaming adaptability)

10 For the surface of the printed layer obtained after
foaming of the low melting point film by a heat treatment, the
difference in level of the white ink print section and the red
ink print section was felt by touching, and the degree of
depression of the red ink print section was evaluated according

15 to the following criteria.

A: The difference in level with the white inkprint section
was hardly perceived.

B: The difference in level with the white ink print section
was slightly perceived.

20 C: The difference in level with the white ink print section
was perceived to some extent.

Dt The di fference in level with the white ink print section
was perceived fairly significantly.

[0119]

25 (Evaluation of external appearance of feaming)

The state of external appearance ¢f the red ink printed
surface obtained after foaming of the low melting point film
by a heat treatment was visually observed, and the presence or
apsence of the occurrence of ink splits (cracks) was examined

30 and evaluated according to the following criteria.
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An al um num f oi |
super posed on the printed surface, and the alum num foil was pressed for 1
second with a pressure of 2 kg/cnR using a heat seal tester. The heat

resi stance was evaluated fromthe 25 mninumtenperature at which the red
ink was transgerpgd bogtbBencalmmigpmdni|l. A- The mini mum tenperature was

160C or

hi gher .

piece cut to the same size as the printed matter was

B: The m ninum tenperature was equal to or higher than

140C and | oweg:thag 46051 L ofTHekrispiliim beappiasut® amd dspwert t han

140C.
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0122]

(Exanmples 2 to 10 and Conparative Exanples 1 and 2) Wite

i nks andHeegriipkedfsuEfanpl.es 2 to 10 and Conparative Exanples 1 and 2
were respectively prepared in the sane nanner 5 as jin gé&% except
ﬁoﬁmﬁ

that the uret BanEheesitrelvasechafigetk solife aFerRdne &S
and the bi nder

nple 1,

resins or binder resin mxtures indicated in Table 2 were

used®b H@w&n§9dtﬂﬂ§ C€d i nk of Exanple 9 was not added with silicon

di oxi de.

entire 10 suthc

white i
the red
section
| ayer
(mhite/
[0123) T

In

Kﬁﬁa

nath 15"
Wi

Eﬁéitéﬁahamf”%%t'ﬁ5%#1%%"530% 1 7 B AE e of

bsequently 'a secon Iayer of
2} ttern wi se, and then printing was perforned using
A it ed areas other than the pattern-printed

e second Iayer formed fromthe white ink. Thus, a printed
ng ‘a constitution of a 15 two-layered printed surface -
angh whidig/d-e@e)such as illustrated in FIG 4, was forned.

eafter,

each of the paper container materials having an

overgy i nt prlﬁm@ddo®Y©E phedyeadihh ﬁﬁﬂn@é@ssﬁrfanéibbﬂﬁined)aﬁﬁﬂmarative
Exanples 1.and 2, was heat treated at 120C for 5 °

15

20

25

a0

foaming of the low melting point film by a heat treatment was
rubbed with a high-quality paper under a load of 2.5 N/cm? using
a Gakushin-type abrasion resistance tester, the abrasgion
resistance was evaluated from the number of rubbing reguired
to remove 20% or more of the total printed surface.

A; 100 times or more.

B: Equal to or more than 50 times and fewer than 100 times.

C¢: Fewer than 50 times.

[0121]
(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 secend with a pressure of 2 kg/cm’ using
a heat seal tester. The heat resistance was evaluated from the
minimum temperature at which the red ink was transferred to the
aluminum foil.

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

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

C: The minimum temperature was lower than 140°C.
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mnutes in the same manner as in Exanple 1, thereby the low nelting point
filmwas foanmed, and then the foam ng adaptability, external appearance of
foam ng, abrasion resistance and heat resistance of the printed | ayer were
eval uated. The results 25 are presented in the follow ng Table 2. [0124]
(Exanmpl gohdkjl nk conpositions were respectively prepared in the sane

manner as in Exanple 5, except that the 0.9 parts by wei %ht of 30 silicon
di oxi de (Lzs@d'LplllesE)Zartpl &b LSV CPHEBE I 209, E?(ﬁ;"llﬂlies&ﬂ ¥8ida 2157 Chemical , Ltd.)
, particle size: 3.9 Pm was changed to parts wei ght of silicon

di oxi de havi n§bateairder alp@rrteldc-'t@%ﬁ@xa(f@\ll_elss? ,5«0 ang EMpPagiatyditg
Chem cal, Ltd.), particle size: Subse nt | cont ai ner
mat eri alEm\Hlﬁj arpml 8v‘é?5?|rrﬁs%qtrhv§&yl 8?@}1’3%&@ égﬁc%%ué)ﬁ‘atnﬁlg same
l dth
?gggg:lga%dlégt%?rf‘gf ’e?%é!‘?ﬁglt%%pggﬁeaﬁ%%?% ‘%oam ng?ggb%%?%é&qr eglnst ange

o esont i B ?ﬁ%%%r?%#%?%?hﬁ%&a %0 B0 R LA g P 1o ore

corrposnt LeSPeRbk PLEPRSIk in Wiche S8EB., MREWSFe19S thie Exanpl e
5, excep cglh %urggggggrt¥§£%§ wei ght of 15 silicon dioxide used in

Exarrpl e \ﬂn@ld@hﬁaﬁﬁ@e 6 P & Sidty sicRieGheitichakilitdn) diophdé | clia size: 3.9
was changed to 0.1 parts by weight of a silicon dioxide having a |arger

part| cl e e (OYhl Sl HAT8yef Bljwhilid sk wa€herindald oved the qudvitiec] e si ze:
14 m. Subsequently, a paper container material having an 20 overprint
pri noed duwyrcaras pnodubertdat (hyesansubsemesntasy gnsecond layer of
white ink was printed pattern-wise, and then printing was
. performed using the red ink in the non-printed areas other than
the pattern-printed section of the second layer formed from the
white ink., Thus, a printed layer having a constitution of a
15 two-layered printed surface (white/white and white/red) such
as illustrated in FIG. 4, was formed.
[0123]
Thereafter, each of the paper container materials having
an overprint printed layer produced in Examples 2 to 10 and
20 Comparative Examples 1 and 2, was heat freated at 120°C for 5
minutes in the same manner as in Example 1, thereby the low
melting point £ilmwas foamed, and then the foaming adaptabilaity,
external appearance of foaming, abrasion resistance and heat
resistance of the printed layer were evaluated. The results
25 are presented in the following Table 2.
[0124]
{(Egample 11)
Ink compositions were respectively prepared in the same
manner as in Example 5, except that the 0.9 parts by weight of

30 silicon dioxide used in Example 5 (SYLOPHOBIC 200, (Fuji Silysia
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Exanple 1 using the ink conpositions thus prepared, and the foam ng
adaptability, external appearance of foam ng, abrasion resistance and heat
resi stance of the printed | ayer were evaluated. The results are presented
inthe following Table 25 2. [01261 (Exanple 13) Ink conpositions were

respect i%le%%ggﬁggg%i r}?g%qi?egghzg?ng\eg 183 s BIRIRIRL Bo £%eeRls that the

0.9 part oxl de used in EXanple 5 (SYLOPHOBI C

200, (Fyj il 85 e f al odildd havRakt bClergéZeark it swas changed
to 4 paﬁ% "Jgﬂ'ﬁe?’éhtﬁ s(’)f a sil iucoon di oxi de having a snaller particle size

(SYLI SI A AirszFuirb, Sitwssi 8iChemh clemildad.,) Lt@ay | ipelre isileesi2e 7 14gn) .
Subsequently, a paper container material having an 5 overprint printed

| ayer wagn)pr odubedgiientbg, sarpapannemtasiner mBiamled haysnggabhe ink
conpositions thus prepared, and the foam ng adaptability, external

appedr anoee xgr fraamragtedbiagénvas perdvarcel AnthhEaMer BANREART 16f the
printed |l ayer were evaluated. The results are gresent ed,int foll ow ng
Tabl e Exanplosisng hewAnkncoBBPalsioppethy p%’f:‘?l?%/reeq,’orﬁ%gi ®ons of the
bi nder resins used in Exanples 2 to.,10 and Conparati.v - and 2
ore s 1AATRAS BERBREPELDL Vs BT ERES A AR VAL h 8 1S "G (RS | e
Preparation, Exanple 2. .Exanple.3.U ] indgt gldlane resin B
obt ai nedr?%ﬁﬁ%%@ﬁ‘fr&tei%nrﬁié%ﬁgsg Sg%ﬁ{zﬁ%fﬁ% Ociﬁ')(%&lf ose obtained in

the Preparati.on appl.e { i JR Hsplhihdsheorb endning W3)e Exanpl e
4 used aev%%%?%xo?ﬂshégﬁ?eﬁﬁnfew&%n B obtained in the Pgepar ation 20
ExanRJ e 2 and the vinyl chloride acetate resin obtained in the

[0125]
(Example 12)
Ink compositions were respectively prepared in the same
manner as in Example 5, except that the 0,9 parts by weight of
15 silicondioxide used in Example 5 {(SYLOPHOBIC 200, (FujiSilysia
Chemical, Ltd,), particle size: 3.9 um) was changed to C.1 parts
by weight of a silicon dioxide having a larger particle size
(SYLISIA 470, (Fuii silysia Chemical, Ltd.), particle size: 14
pm) . Subsequently, a paper container material having an
20 overprint printed layer was produced in the same manner as in
Example 1 using the ink compogitions thus prepared, and the
foaming adaptability, external appearance of foaming, abrasion
resistance and heat resistance of the printed layer were
evaluated. The results are presented in the following Table
25 2.
[0126]
(Example 13)
Ink compositions were respectively prepared in the same
manner as in Example 5, except that the 0,9 parts by welght of

30 silicondiogide used in Example 5 (SYLOPHOBIC 200, (Fuji Silysia
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Preparation Exanple 7 (mxing ratio (solids content): 96/4). Exanple 5
used a m xture of the urethane resin B obtained in the Preparation Exanple
2 and the vinyl chloride acetate resin obtained in the Preparation Exanple
7 (mxing ratio (solids. 25 content): 90/10). Exanple 6 used a m xture of
the urettasreicaksilitdB)obparnbdle mitdes Pr@parlavicencixeged 24 amctthe vi nyl
chloride acetate resin obtained in the Preparation Exanple 7 (mxing ratio
(sol i ds kymedght 078/ 98)icorEddepiderhaeéao 2 sHadlgrerartifte s eifhane resin
B obtained in the_Preparation 30 Exanple_ 2 a}gg the vin chl ori de, acetate
ALER&rmdt e 2

I
resin obt&fweA A7PnelFHY Pt eB3tatPERLERS (ARXFRGHF 82476 1 (%0l i ds
content) 55/5@) Exar%'el e 8 usedrt heml:Jr{artl hf;anr&a reers.i’:_lrht@l Qvgtnai ned in the
Pr epar at ¥ l’?ﬁlqélef?. Ekaﬁp?%pg USRI AT KU E of t N Ur &t fane resin B
bt ained_J i {E i i tat
Fos: 1 by SPTRATY LR, DAY EE TERR Brodod B8 MO CakhARLE gprgE = ©

content ) g AN10)1 - HARIRS 1Mk RBnbdsie3IBRE! LM8LYprésefed, Mg Wi Of the
urethane resin B obtainhed in the reparati on Exanple 2 and the vinyl

chl ori dessgidd @dagShB1 ) 0By picied rind 1t 18 S earab F b dmian| foradioxi ng ratio
(solids 10 content? 90/10). Exanple 14 used a m xture of the urethane
resin B pbibstatce rerid endteparsdisitancExafpkie 2pandt ételayey | wexdl ori de
acetate resin obtained in the Preparation Exanple 7 (mxing ratio (solids
cont ent )evabsii?ad. CFhparasulbs Bxeenpresentisgednt hoeuiel hawényg el obt ai ned
in the Preparation Exanple 15 4. Conparative Exanple 2 used the urethane
resil E dbtained in the Preparation Exanple 5. In Exanples 3 to 7 and 9 to
14, nitrocellulose or a vinyl chloride acetate resin was used in

conbi nat F ¥ "however, even t hough a resin other thane a urethane resin was

used |00 U 8 0, R kg U Lo BEALAS, SUMRN 0CRL bboutgsin ves

- binder resins used in Examples 2 to 10 and Comparative Examples

i1 and 2 are as follows. Example 2 used the urethane resin B

15 obtained in the Preparation Example 2. Example 3 used a mixture

of the urethane resin B obtained in the Preparation Example 2

‘and the nitrocellulose obtained in the Preparation Example 6
(mixing ratio (solids content): 75/25). Example 4 used a

mixture of the urethane resin B obtained in the Preparation

20 Example 2 and the vinyl chloride acetate resin obtained in the

Preparation Exampie 7 (mixing ratio (solids content): 96/4).

Example 5 used a mixture of the urethane resin B obtained in

the Preparation Example 2 and the vinyl chloride acetate resin

obtained in the Preparation Example 7 (nixing ratio (solids

25 content): 90/10). Example 6 used a mixture of the urethane

resin B obtained in the Preparation Example 2 and the vinyl

chloride acetate resin obtained in the Preparation Example 7
{(mixing ratio (solids content): 75/25)., Example 7 used a

mixture of the urethane resin B obtained in the Preparation

30 Example 2 and the vinyl chloride acetate resin obtained in the
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(0128) [Table 2] 60 Table 2 Mxing rati o Foam ng External Abrasion Heat
Resi n appearance (sofidsca7tent) adaptability resistance resistance of
foami ng Ex.1 Urethane resin ACCB C Ex.2 Uethane resin BB CBC
Urethane resin B 75/25 BB B B Ex.3 /Nitrocellulose Urethane resin B Ex.4

IVinyl ghly %%kﬁeleﬁeﬁﬁéxﬁpﬁ@/ﬂ (RiBi ByBratdetBongdsesom Entx: S5/MEnyl chlori de
acetate 10 AABB Ex,6 Uethane resin B 75/25 A A B B Vinyl chloride

acet at e pipamp 1l et iesire thahs/ 46s i A S Bainsd iyl thalRncrdezddetat e Ex. 8
Urethane resin CC CB B Ex.9 Uethane resin B /Vinyl chloride acetate

90/ 10 CHRaBipRe BretBramplesd msBdbe 1OEVFay T chloruxrilang aeél@oﬁlo AAAB
Urethane resin B 90/10 B B C B Ex. 11 /Vinyl chlorlde acet grethane
resin Bdbtainedvinythe WPegpaies bkt é-’th@n@dﬁlé png Bhg vinyl c 15z

F  acetate resin obtained in the Preparation Ezample 7 (mixing
ratio (solids content): 90/10). Examples 10 to 13 respectively
used a mixture of the urethane resin B obtained in the
Preparation Example 2 and the vinyl chloride acetate resin
obtained in the Preparation Example 7 (mixing ratib (solids

10 content): 90/10). Example 14 used a mixture of the urethane

"resin B ébtained in the Preparation Example 2 and the vinyl
chloride acetate resin obtained in the Preparation Example 7
(mixing ratio (solids content): 93/7). Comparative Example 1
used the urethane resin D obtained in the Preparation Example

15 4, Comparative Example 2 used the urethane resin B obtained
in the Preparation Example 5. In Examples 3 to 7 and 9 to 14,
nitrocellulose or a vinyl chloride acetate resin was used'in
combination; however, even though a resin other thane a urethane
resin was used in combination ag such, the total solids content

90 of the resin was adjusted to be identical in all of the Exanples.
[0128]

[Table 2]

60



Ex. 13 Urethane resinB 90/10 B B C B /Vinyl chloride acetate Urethane resin
B Ex.14 /Vinyl chloride acetate 93/7 B B B B Corn Uethane resin DDDC
Ex.1 Corn Ex 2 Uethane resin ECDDD [0129] 5 (Note) In Exanple 9, no
silicon dioxide was added. In Exanple 10, pattern printing was carried out
using the 61 white ink and the red ink as a second | ayer on the undercoat

| ayer. [0130] As it is obvious fromthe Table 1 and Table 2, it can be 5
seen that when the elongation ratio of the binder resin is 400% to
3,000% a printed surface haV|ng | mybevedl surface unevenness can be forned.
It can akse-—-ke—seen—that—wgm e xXtpre of ne resip, part|jcularly

a uret ha e-urea resin, and & Mkaﬁ@’rj tm hiog,t;.,gnge m_ggi,;}. ng&ed as the

Réshe 10 snoot hrless of the pri.n ce and an
i nk ‘on for heat i | SefPeAeRY)| 398 %?ﬁlé"& ?sé”'lt?{‘g? ”Esr,s%ﬁ °e1g whi ch

I's excel | -A—a-ous—progertes—s—obtatn s—atsp ot t hat
when si | ifExdn [dethenelesiisAadddd to the|col®r | K Cexc 11 Bnt Foaling ‘

adapt abi lld by U,,%ﬂ.gp;pésmeg t He occurrencesof {5 ik spliBs (fracks)|at the
time of freammog—ts—absents—<gmd—surfate  Unevenness af tne pfIrnted {oaned

surf ace |@3th@FP?“?)éﬁsE'eﬁved eyen for those| colmr ipksswhi fh genefal |y
have poor T ogriitrgeeliulose

Ex 4 Urethane resin B 06/4 B B B B

/Vinyl chloride acetate

Ex5 Urethane resin B 50/10 A A B B
/Vinyt chloride acetate

in B
B | nane resin 16/28 A A B B
/Vinyl chioride acetats

Urethane resin B

Ex.7 - ~ B5/45 A A B B
/Vinyl chloride acetate

Ex.8 [Urethane resin G C c B B

Ex. Urethane resin B 80/10 o B g B

/Vinyl chloride acetats

in B
Ex 10 | hane resin 90/10 A A A B
/Vinyt chloride acetate

e 11 Urethane resin B 80/10 5 5 o 5
/Vinyl chloride acetate

ey g | rethane resin B 20/10 c B B B
/Vinyl chloride acetate

- Lirathane ra-sinB 90/10 B B c B
/Vinyl chloride acetate

£y 14 | rothane resin B 93/7 B B B B
/Vinyl chloride acetate

Com
Ex.1

Com
Ex.2

Urethane rasin D D D C C

Urethane resin E C D D D

[0129]
5 (Note)
In Example 9, no silicon dioxide was added.

In Example 10, pattern printing was carried out using the
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adaptability. Containers were actually formed and processed using the heat
i nsul ati ng foanmed paper container material 20 according to the present
invention for the container body nenber, and it was found that the sane

't btai ned, . [0131], Ffom the_di i i b t is cl
hat o WHE Vi GRS BREGTTd B oo oaB En o Y 056 “PansErTThaRr w  hout

25 deparﬂt neqrfromthe spirit and the scope of the present invention, and
t he preser?‘f ihvention is intended to be restricted not by the specific
enbodi neg@]_sB@]escri bed above, but only by the definitions given in the
claims. 62 CLAIMS 1. An ink composition for formng a printed |layer to a

heat insul atigygitoages,pPpes reont ehaefayed ar kAl THE iz5i R 8aRase 5 paper;
a first thernoplastic synthetic resin filmthat covers one surface of the
base gpapessn ahd tawls@c ahe & herigoipl ais triat 1 osy Atthet bindesivedin ost4mis covers

t he other surface of the base paper, has a |lower nelting point than the
first thesBppPastixpriyhedetivdacesiaving appanded surdacedihyvenrims

treatment to form 10 a heat insulating |ayer, wherein the printed |layer is
fornmed owen He digrese oftiorn skaome SeeipREsvhensyphetree rekig film
and the ink conposition containg a colorant, a binder resin and a sol vent,
and t he WIHMBRAS 6RSLRL PETSE érEinPdHFe BEPRTPERAG and ggoeRYL 15 2. The

o SO, SO0 ek Ly MRLELTL NS TR, Uy 1, copt el e
RIS SRR e LR S A
composition for heat ingulating foamed paper container printing
which is excellent in various properties is obtained. It was
also found that when zilicon dioxide is added to the ¢olor ink,
excellent foaming adaptability is obtained, the occurrence of
15 ink splits {cracks) at the tine of feoaming is absent, and surface
unevenness at the printed foaned surface is hardly perceived,
even for those color inks which generally have poor foaming
adaptability. Contailners were actually formed and processed
using the heat insulating feamed paper container material
20 according to the present invention for the container body member,
and it was found that the same results were obfained.
(0131]
From the discussions given above, it is ¢lear that a wide
variety of different embodiments can be constituted without
25 departing from the spirit and the scope of the present invention,
and the present invention is intended to be restricted not by
the specific embodiments described above, but only by the

definitions ¢given in the claims.
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nunber average nol ecul ar weight of 500 to 10, 000 and an organic

di i socyanate conponent. 25 4. The ink conposition according to claim 2,
wherein the wurethane resin contains a urethane-urea resin that is obtained
by a reaction between an am ne coq&ggg&%or an am de conpound, and a

ur et hane prepol yner obtained by a on between a polyneric polyol
conponent having a nunber average nol ecul ar 30 wei ght of 500 to 10,000 and
an organi c diisocyanate conponent 63 and having term nal isocyanate

groups. 1. Then DKk MR tHidn 26E0FSHNthd @ BRYLOAS 1%Lye&l abmp phdto 4,

wherein the binder resin contains a urethane resin and 5 nitrocellul ose or
a vinyl iofduirdtdelyy ifoghedcedpd e @M@ nat@riihecomkr COMOS e accordi ng
to any one of clains 1 to 4, wherein the binder resin contains a urethane
resi i amnghreri ayfirshltremepliasylicaseghthet topasimer i lanthdhexadedsng ratio
of the 10 urethane resin:vinyl chloride/vinyl acetate copolyner relative
to the ttsalsumdiegiet odf theebaret haner t eshéh angkeadnsl ihermordissdricde/ vi nyl

acetate copolyner is 50:50 to 99:1. 7_ The ink conposition according to any
one of AYAILRETECG pesin T 1mkepEi FPYHES dHroP BheT iid@esop fnbhe bétseonat i ¢

Pr s o oBiare, DEF (R AFRFBob HBY RS o ALk ar e & AR PEP LB e | Nk
compost IAALA0T 2108, 0,6l 24 e HUEARATP0 £OIPLLRL0ACREL Le@a.l oxi de- o
one 51 ¢l ey 1 eE g B e ol orant i s a white pigment. 13 A heat
i nsul ati nghteamRdtRANSF 1,08 AlRr TRt efbBhed CHHS IR Face of the |
second thermoplastic synthetic resin £ilm, and the ink
composition contains a colorant, a binder resin and a solvent,
and the elongation ratio of the binder resin is 400%.to 3,000%,
15

2. The ink composition according to c¢laim 1, wherein the

binder resin contains at least a urethane resin.

3. The ink composition according te claim 2, wherein the
20 urethane resin contains a first urethane resin that is obtained
by a reaction between a polymeric polyol component having a
number average molecular weight of 500 to 10, 000 and an organic

diisocyanate component,

25 4, The ink composition according to c¢laim 2, wherein the
urethane resin contains a urethane~urea resin that is obtained
by a reaction between an amine compound or an amide compound,
and a urethane prepolymer obtained by a reaction between a
polymeric polyol component having a number average molecular

30 weight of 500 to 10,000 and an organic diisocyvanate component
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30 a base paper; 64 a first thernoplastic synthetic resin filmthat covers
one surface of the base paper; a second thernoplastic synthetic resin film
that covers. the other surface of the base paper, has a | ower nelting point
5 than the first thernoplastic synthetic resin film and is foaned by a

heat treat rent f ; e ISl agolipy¥er; and a printed | ayer

provi dedﬁf‘)n atv#rg%s%fgalg??’t %'tosfd‘:?%e sur?aceg of the second thernoplastic
synthetic resin film wherein the printed | ayer contains at |east one print
10 pattern formed fromthe ink conposition according to any one of clains
1 to 10.512. Tite: heat conpukatioy docmedinpnier aopneRs i Ghatlds &l T accor di ng
to claim 11, 15 wherein the printed |ayer has an undercoat . |ayer covering
the entidp shefaie tie thisidaet ores ih SORSELEST Pc UrSFREREL FESFBSPRGf i Im and a

printed pattern provided on at |east a part of the_surface of the
under&oanitayeel,‘lml@%rﬁd’erﬂ:dﬁ{nﬂlaﬁ‘rlqrslﬁﬂ’rﬁéflf F‘Sf’"ht?ﬁg Fﬂ?oggmn%lééi tion 20

according to claim 10, and the print pattern is fornmed fromthe ink
conposition according to any one of clainms 7 to 9. 13. The heat insul ating

f oamed paper cgntai ner nateri al i i naenrnety the
printed Payer & gﬁ@@pgageopa§§$g§§§é?ﬁﬁg35 hgﬁgﬁ??}%ugﬁﬁfécgaof t he

second tgf{v{ﬁeor'eglifﬁ e%XH&E‘EF%egsd{rPébﬁEaiﬁé@u:?é%aﬁlet)fém@@n@aé TthF)li ncl udi ng

a first pf S OR ™" provit on the surface of the undercoat [ayer and a
fs.ecot“d gfgh%ﬁge?@?ﬁwrhcféft%\‘déj%@pbmyhae, NoHd PiHeNie diayepst Db e thean t he
irs
10 urethane resin:vinyl chloride/vinyl acetate copolymer
relative to the total weight of the urethane resin and the vinyl

. chloride/vinyl acetate copolymer is 50:50 to 998;:1.

7. The ink composition according to any one of claims 1 to
15 6, wherein the colorant is one or more chromaztic pigments
selected from the group consisting of organic pigments, Bengara,

Prussian Blue, Ultramarine Blue, carbon black and graphite.

8, The ink composition according to c¢laim 7, further

20 comprising silicon dioxide.

g, The ink composition according to claim 8, wherein the

particle size of the silicon dioxide is 2 to 20 um.

25 10. The ink composition according to any one of claims 1 to

6, wherein the colorant is a white pigument.

11. A heat insulating foamed paper container material
comprising:
30 a base paper;
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print section, the undercoat |ayer and the first print section are forned
fromthe ink conposition according to claim 10, and the second print
section is forned fromthe ink 5 conposition according to any one of
claims 7 to 9. 14. A heat insulating foamed paper contai ner obtained by

j oi ning a contaignerbedy HEPDEEL f OraRA HatID trhe iheat Lnshibat cogerd oamed
paper container nmaterial according to any one of clains 10 11 to 13, with a

bottom pla e UERe UG Balset Bapkisst  thernoplastic synthetic resin film
fornms the inner wall surface and the second thernoplastic synthetic resin

filmforms the seubad vedimsprdsice; syhéhebycfoesdmd idmeshehi FRYST Bnd
foamng the second thernoplastic synthetic resin film b)é,heat freating 15
t he contiismerthe@bsurface of the base paper, has a lower melting point
5 thanthe first thermoplastic synthetic resin film, andis foamed
by a heat treatment to form a heat insulating layer; and
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

10 pattern formed from the ink composition according to any one

of claims 1 to 10.

.'12. The heat insulating foamed paper container material
according to claim 1ll,

15 wherein the printed layer has an undercoat layer
covering the entire surface of the second thermoplastic
synthetic resin £ilm, and a printed pattern provided on at least
a part of the surface of the undercoat layer,

the undercoat layer is formed from the ink composition
20 according to claim 10, and
the print pattern is formed from the ink composition

according to any one of claims 7 to 9.

13. The heat insulating foamed paper container material
95 according to claim 11,
wherein the printed layer has an undercoat layer covering
the entire surface of the second thermoplastic synthetic resin
film, and a printed pattern including a first print section
provided on the surface of the undercoat layer and a second print

30 gection provided in the nen-printed areas other than the first
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.10

16

print sectlon,

the undercoat layer and the first print section are formed
from the ink compositicn according to claim 10, and

- the second print section is formed from the ink

composition according to any one of claims 7 to 9.

i4. A heat insulating foamed paper container cbhtained by
joining a container body member formeci from the heat insulating
foamed.paper container material according to any one of claims
11 to 13, with a bottom plate member such that the first
thermoplastic synthetic resin film forms the inner wall surface
and the second thermeoplastic synthetic resin film forms the
outer wall surface, thereby forming a container, and foaming

the second thermoplastic synthetic resin £ilm by heat treating

the container.

66



