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The disclosed are a lamination product which is comprised 
at least of an outermost layer, a paper base, the barrier layer 
which is made of coating film of a resin composition which 
is comprised of a resin and an inorganic lamellar compound, 
layered in this order, and a carton for liquid obtained by 
box-forming the lamination product. Using this lamination 
product, it is able to manufacture the carton for liquid which 
is excellent in the barrier property capable of inhibiting 
penetration of oxygen gas, Steam, etc., also in the damp 
proofing property, which completely inhibits the appearance 
of pin-hole by heat, or the like, further which avoids poor 
Seal, liquid leak, etc., resulting from the appearance of 
pin-hole, and which further prevents deterioration of con 
tents, and is excellent in the preservative property or keeping 
quality. 
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LAMINATE FOR CONTAINER AND PAPER 
CONTAINER FOR LIQUID CONTENT 
MANUFACTURED THEREFROM 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a lamination prod 
uct and a carton using thereof, particularly to a lamination 
product which possesses a good barrier property of inter 
rupting the penetration of oxygen gas or water vapor, which 
is free of pin-hole defect, which is capable of avoiding a 
poor Seal and liquid leak events, and preventing content 
from deteriorating, and which also holds Superiority in 
preservation, Storage, or the like, and a carton using thereof. 

0003 2. Related Arts 
0004 Hitherto, various types of cartons for liquid has 
been developed and proposed which packs liquors, juices or 
Soft drinks, mineral water, liquid Seasonings, or other liquid 
foods and drinkS. 

0005 With respect to the packaging material for com 
posing Such a carton for liquid, it is particularly preferable 
to have a good barrier property of interrupting the penetra 
tion of oxygen gas or water vapor, and a good moisture 
proofness. Thus, the most important thing for lamination 
product used as the packaging material is the Selection of a 
barrier material to be a part of the lamination product. 
0006. As the barrier material, for example, metallic mate 

rials. Such as aluminum foil or aluminum evaporating film; 
resinous material Such as poly Vinylidene chloride or ethyl 
ene-Vinyl alcohol copolymers, and transparent barrier films 
prepared by evaporating an inorganic oxide Such as Silicon 
oxide or aluminum oxide as a film onto a face of base film 
Such as biaxial oriented nylon film, which comes into focus, 
are known. 

0007. The barrier material have to be processed, for 
example, by laminating at least in the order of a polyolefin 
type resin layer (heat-sealing resin layer)/paper base/adhe 
Sive resin layer/barrier material/polyolefin type resin layer 
(heat-sealing resin layer) in order to prepare a lamination 
product. Subsequently, the lamination product is Subjected 
to creasing ruled lines, while punching into a blank having 
a predetermined figure. Then, in order to prevent penetration 
and leaks of contents, end-face processing, Such as, Skive 
hemming processing, etc., is performed to the end face of the 
blank, and which will be followed by frame processing or 
hot-air processing at the Seal Section in order to perform the 
body part Sealing by frame Seal or hot-air Seal, thus, a tubular 
sleeve being manufactured. 
0008 Next, the tubular sleeve thus manufactured is deliv 
ered to the food manufacturer, etc., where the contents to be 
packed is filled up, and the tubular sleeve is Supplied to a 
contents filling machine. On the filling machine, in advance 
of the content filling, the inner surface of the bottom of the 
sleeve is heated by hot-air or the like, and which is followed 
by preSS Sealing in order to give a Sealed bottom. After that, 
the bottomed sleeve is filled with the contents. Further, the 
inner surface of the top of the bottomed is heated by hot-air, 
which is followed by preSS Sealing in order to give a Sealed 
top, thus, the sealed carton for liquid which is filled with 
contents being obtained. 
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0009. When the metallic material such as aluminum foil 
is used as the barrier material in the lamination product 
which consists of the above Specifications, it can bring an 
outstanding barrier property as well as a good light-tight 
property, and thus it is very useful. However, Since the 
metallic foil such as aluminum foil has a poor flexibility, the 
lamination product used Such metallic foil tends to cause the 
pin-hole defect, and which will end in a remarkable dete 
rioration of the barrier property. Further, when the used 
carton is disposed, the metal Such as aluminum included in 
the carton will remains as-is after incineration. The metal 
waste may damage the incinerator used. Thus, with respect 
to the lamination product used Such metallic foil, the lack of 
incineration aptitude, as well as the lack of environmental 
aptitude, which may cause the environmental destruction, 
will arise. 

0010 When the resinous material such as poly vinylidene 
chloride is used as the barrier material, an effectiveneSS in a 
Satisfactory degree can be expected for the gas barrier 
property which prevents penetration of oxygen gas, water 
Vapor, etc. However, Since Such material includes chlorine 
ingredient, toxic gases, Such as dioxin, etc., will be gener 
ated when the used carton is disposed by incineration. AS is 
generally known, there are concerns that Such gases 
adversely affect human body or others. Therefore, the lack 
of incineration aptitude, as well as the lack of environmental 
aptitude, which may cause the environmental destruction, 
will arise for the lamination product used Such chlorinate 
resin, as is the case with the metallic foil. 
0011 When the resinous material such as ethylene-vinyl 
alcohol copolymer is used as the barrier material, an effec 
tiveness in a Satisfactory degree can be expected, under the 
absolute dry condition, for the gas barrier property which 
prevents penetration of oxygen gas, water vapor, etc. How 
ever, under wet condition, its gas barrier property comes into 
a remarkable low degree, and the product would never be fit 
for practical use. 
0012. When the transparent barrier film prepared by 
evaporating an inorganic oxide Such as Silicon oxide or 
aluminum oxide as a film onto a face of base film Such as 
biaxial oriented polyethylene terephthalate film or biaxial 
oriented nylon film is used as the barrier material, a problem 
will arise that defects Such as crack in the vapor deposited 
film of inorganic oxide are easily brought on by external 
forces, Such as heat or pressure. Because, the vapor depos 
ited film of inorganic oxide Such as Silicon oxide or alumi 
num oxide is a glassy, inelastic, thin film which possesses a 
poor flexibility. Once the crack occurs on the vacuum 
evaporated film of the inorganic oxide, comes into a remark 
able low degree, and the product would never be fit for 
practical use. For example, when a paper base and the 
transparent barrier film mentioned above which faces each 
other So that the vapor deposited inorganic oxide film Side of 
the transparent barrier film is encountered to the paper is 
laminated via an anchor coat agent layer, for example, via a 
low density polyethylene resin which is heated at about 330 
C. and melt extruded between the paper and the barrier film 
from an extruder, the defect Such as crack in the vacuum 
evaporated film of inorganic oxide are easily caused by the 
heated temperature of the melt extruded resin, and which 
results in the remarkable deterioration of the gas barrier 
property which prevents penetration of oxygen gas, water 
Vapor, etc. 
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0013 Moreover, with respect to the above carton for 
liquids, in the case that the lamination product which is 
prepared by laminating at least a polyolefin type resin layer 
(heat-sealing resin layer)/a paper base/an adhesive resin 
layer/a base film provided with a vapor deposited inorganic 
oxide film/a polyolefin type resin layer (heat-sealing resin 
layer) in this order is used, and the hot-air is blown to the 
inner Surface of the lamination product in order to form the 
tubular sleeve, bottom part, or top part, a low density 
polyethylene resin is typically used as the polyolefin type 
resin layer (heat-sealing resin layer) which forms the inner 
Surface of the lamination product, and the heat-Seal is 
usually performed at a temperature of about 320°C. to 350 
C. In Such a situation, when the heat Seal is performed at the 
temperature condition, a pin-hole caused by heat occurs 
exceedingly easily at the inside of the lamination product to 
be shaped into the carton. When the pin-hole occurs, prob 
lems. Such as poor Sealing, liquid leak, are encountered, and 
which problems are accompanied with further problems 
Such as deterioration of contents, poor preservation and poor 
Storage Stability. In Some cases, the commercial value of the 
product falls remarkably, and discard has to be performed. 
0.014. As the pin-hole occurred in carton, the known are 
the pin-hole caused by burr in ruled crease line which occurs 
at the time when the lamination product is Subjected to 
creasing ruled lines, while punching in to a blank having a 
predetermined figure; and the pin-hole caused by heat which 
occurs at the time when the top or bottom of the tubular 
sleeve is heated by hot-air in order to fill the content, and the 
like. 

0.015 The pin-hole caused by heat will be described in 
detail including the occurrence process thereof. AS men 
tioned above, on the occasion of manufacturing the carton, 
in order to form the top Section or the bottom Section, a 
hot-air will be blown to the inner Surface of the tubular 
sleeve at the top Section or bottom Section, from the diffuser 
of a heating chamber. 
0016. Here, although the hot air blown to the inner 
Surface at the top or bottom of a tubular sleeve can fuse the 
heat-Sealing resin which constitutes the heat-Sealing resin 
layer which forms the inner surface, the heat of hot-air 
happens to reach to a paper base, and thus the paper base is 
heated. When the paper base is heated, the moisture involved 
in the paper base is heated, and this tends to Serve as a Steam 
to be going to escape from the paper base to the inside or 
outside Side Surface of lamination product. Furthermore, by 
this event, resin films which were laminated in the lamina 
tion product are forced to migrate outwardly So as to Swell, 
that is the blister phenomenon. When the heat by the hot air 
is further conducted to the resin films, the resin films located 
at the inner Surface Side and Superposed on the paper can, no 
longer, Sustain the Steam pressure created by the water 
Vaporization. Thus, the Swelled resin films come into break, 
and that may be the emergence mechanism of pin-hole 
caused by heat. When observing the generation of the 
pin-hole caused by heat, in the liquid carton which was box 
produced from a lamination product where the low density 
polyethylene resin layer, a paper base, an adhesive polyeth 
ylene resin layer, a biaxial orientated polyethylene tereph 
thalate film provided with an inorganic oxide deposition 
film, low density polyethylene film, etc were layered in this 
order from the external Side, the bulge or blister phenom 
enon is observed at first in the adhesive polyethylene resin 
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layer, as mentioned above. Then, So as to follow the phe 
nomenon in the adhesive polyethylene resin layer, the bulge 
or blister comes to the biaxial orientated polyethylene 
terephthalate film provided with an inorganic oxide deposi 
tion film, and further to the low density polyethylene film. At 
last, it will be observed that the pin-hole by heat appears as 
a result of breaking the blister. 

SUMMARY OF THE INVENTION 

0017. Therefore, the present invention aims to provide an 
improved lamination product for container and a liquid 
carton using thereof. This invention aims to provide a 
lamination product for container which is excellent in the 
barrier property capable of inhibiting penetration of oxygen 
gas, Steam, etc., which avoids poor Seal, liquid leak, etc., 
resulting from the appearance of pin-hole, and which further 
prevents deterioration of contents, and is excellent in the 
preservative property or keeping quality; and a liquid carton 
using thereof. 
0018. I, the inventor, have noted that the coating film 
which is made of a resin composition comprising a resin and 
an inorganic lamellar compound exhibits an outstanding 
barrier property capable of inhibiting penetration of oxygen 
gas, Steam, etc., and also an Outstanding dampproofing 
property, after making various Studies for Solving the tech 
nical problems in the carton for liquid. Thus, the inventor 
have prepared, at first, a lamination product which is com 
prised at least of an outermost layer, a paper base, a barrier 
layer which is comprised of a coating film made of a resin 
composition including the resin and the lamellar compound, 
and an innermost layer layered in this order. Then, the 
inventor Subjects the lamination product to creasing ruled 
lines, while punching into a blank having a predetermined 
figure. For the next step, in order to prevent penetration and 
leaks of contents, end-face processing, Such as, Skive hem 
ming processing, etc., is performed to the end face of the 
blank, and which will be followed by frame processing or 
hot-air processing at the Seal Section in order to perform the 
body part Sealing by frame Seal or hot-air Seal, thus, a tubular 
sleeve being manufactured. Next, the tubular sleeve thus 
manufactured is Supplied to a contents filling machine, 
where, in advance of the content filling, the inner Surface of 
the bottom of the sleeve is heated by hot-air, and which is 
followed by press Sealing in order to give a Sealed bottom. 
After that, the bottomed sleeve is filled with the contents. 
Further, the inner surface of the top of the bottomed is heated 
by hot-air, which is followed by preSS Sealing in order to 
give a Sealed top, thus, the Sealed carton for liquid which is 
filled with contents being obtained. Consequently, it has 
been found out that the carton for liquid can be obtained 
which prevents the occurrence of cracks or the like, and 
inhibits the appearance of pin-hole completely, thus, which 
is excellent in the barrier property capable of inhibiting 
penetration of oxygen gas, Steam, etc., which avoids poor 
Seal, liquid leak, etc., resulting from the appearance of 
pin-hole, and which further prevents deterioration of con 
tents, and is excellent in the preservative property or keeping 
quality. As a result of these findings, the inventor has 
accomplished in the present invention. 
0019. That is, the present invention capable of solving the 
above mentioned problems is a lamination product which is 
comprised at least of an outermost layer, a paper base, the 
barrier layer which is made of coating film of a resin 
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composition which is comprised of a resin and an inorganic 
lamellar compound, layered in this order. 
0020) Further, the present invention capable of solving 
the above mentioned problems is a carton for liquid which 
is characterized in that the carton is prepared by using the 
above mentioned lamination product, and Subjecting the 
lamination product to box-forming. 

0021. By adopting such a constituent, the present inven 
tion can accomplish to manufacture the carton for liquid 
which is excellent in the barrier property capable of inhib 
iting penetration of Oxygen gas, Steam, etc., also in the 
dampproofing property, which completely inhibits the 
appearance of pin-hole by heat, or the like, further which 
avoids poor Seal, liquid leak, etc., resulting from the appear 
ance of pin-hole, and which further prevents deterioration of 
contents, and is excellent in the preservative property or 
keeping quality. 

0022. The present invention also provides a lamination 
product and a carton for liquid using thereof, wherein each 
layer of the inorganic lamellar compound has a size in the 
planar direction within the range of 3 to 5000 nm, in a state 
that the inorganic lamellar is Subjected to completely 
delamination. 

0023. Further, the present invention provides a lamina 
tion product and a carton for liquid using thereof, wherein 
the thickness of each layer of the inorganic lamellar com 
pound is not more than 10 nm. 
0024. Further, the present invention provides a lamina 
tion product and a carton for liquid using thereof, wherein 
the aspect ratio of the inorganic lamellar compound is in the 
range of 30 to 50. 
0.025 Further more, the present invention provides a 
lamination product and a carton for liquid using thereof, 
wherein the cation exchange capacity of the inorganic lamel 
lar compound is not less than 30 meq/100 g. 
0.026 Still more, the present invention provides a lami 
nation product and a carton for liquid using thereof, wherein 
the layer Surface of the inorganic lamellar compound has 
been chemical treated with an organic ammonium Salt. 
0027) Further, the present invention provides a lamina 
tion product and a carton for liquid using thereof, wherein 
the inorganic lamellar compound is one or more of crayey 
minerals, preferably, includes at least lamellar Silicate. 
0028. Further more, the present invention provides a 
lamination product and a carton for liquid using thereof, 
wherein the volume ratio of (inorganic lamellar compound/ 
resin) is in the range of (5/95) to (40/60). 
0029 Still more, the present invention provides a lami 
nation product and a carton for liquid using thereof, wherein 
the resin which is the constituent of the resin composition for 
the barrier layer is comprised of a crystalline polyamide, or 
a blend of a crystalline polyamide and aliphatic polyamide, 
preferably, nylon MXD6 resin (N-MXD6) or a blend of 
N-MXD6 and an aliphatic polyamide. 

0030) Further, the present invention provides a lamina 
tion product and a carton for liquid using thereof, wherein 
the outermost layer is comprised of a polyolefin type resin 
having a heat-Seal ability. 
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0031 Further, the present invention provides a lamina 
tion product and a carton for liquid using thereof, wherein 
the paper base is that having a weighing in the range of 80 
to 600 g/m. 
0032. Further, the present invention provides a lamina 
tion product and a carton for liquid using thereof, wherein 
the innermost layer is comprised of a polyolefin type resin 
having a heat-Seal ability. 
0033. Furthermore, the present invention provides a lami 
nation product and a carton for liquid using thereof, wherein 
the innermost layer is comprised of an ethylene-C-olefin 
copolymer polymerized with a metallocene catalyst. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0034 FIG. 1 is a schematic sectional view illustrating the 
layer construction of one example of the lamination product 
for liquid carton according to the present invention; 
0035 FIG. 2 is a schematic expansion plan view illus 
trating the configuration of the liquid carton in a step of the 
box-producing process, which carton is manufactured by 
using the lamination product according to the present inven 
tion and is shown in FIG. 1; 
0036 FIG. 3 is a schematic perspective view illustrating 
the configuration of the liquid carton in another Step of the 
box-producing process, which carton is manufactured by 
using the lamination product according to the present inven 
tion and is shown in FIG. 1, 
0037 FIG. 4 is a schematic perspective view illustrating 
the configuration of the liquid carton in further another Step 
of the box-producing process, which carton is manufactured 
by using the lamination product according to the present 
invention and is shown in FIG. 1; and 
0038 FIG. 5 is a schematic perspective view illustrating 
the configuration of the liquid carton in Still another Step of 
the box-producing process, which carton is manufactured by 
using the lamination product according to the present inven 
tion and is shown in FIG. 1. 

BEST MODE OF CARRYING OUT OF THE 
INVENTION 

0039) Now, the present invention will be described in 
detail with reference to the drawings. First, the construction 
of lamination product according to the present invention 
which will constitute the carton for liquid will be described 
by using an example illustrated in a drawing. FIG. 1 is a 
Schematic Sectional view illustrating the layer construction 
of one example of the lamination product for liquid carton 
according to the present invention. Next, the construction of 
the carton for liquid according to the present invention will 
be described by using an example illustrated in drawings. 
FIGS. 2, 3, 4 and 5 are a schematic expansion plan view and 
Schematic perspective views each illustrating the configu 
ration of the liquid carton in respective Steps of the box 
producing process, which carton is manufactured by using 
the lamination product according to the present invention 
and is shown in FIG. 1. 

0040. In the present invention, the lamination product A 
which constitutes the carton for liquid according to the 
present invention, as shown in FIG. 1, has a basic structure 
which is comprised at least of an outermost layer 1, a paper 
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base 2, and a barrier layer 4 which consists of a coating film 
3 made of a resin composition which is comprised of a resin 
and an inorganic lamellar composition, layered in this order. 
In this embodiment, an innermost layer 5 is further formed 
on another surface of the barrier layer 4, wherein the another 
Surface is opposite to the Surface to be contact with the paper 
base 2. 

0041. The above-mentioned instantiation is one embodi 
ment of the lamination product which constitutes the carton 
for liquid according to the present invention, and the present 
invention is not limited thereto. For example, in the present 
invention, it is possible to design and manufacture various 
configurations of the lamination product, as the purpose of 
packaging of the carton for liquid, the kind of contents to be 
packed, purpose of using, the uses of carton, etc., by layering 
any other Substrates, although Such modifications are not 
illustrated as drawings herein. 
0.042 Concretely, various configurations, for example, 
(1) outermost layer/base material layer/barrier layer; (2) 
outermost layer/base material layer/barrier layer/innermost 
layer (abovementioned construction); (3) outermost layer/ 
base material layer/adhesive resin layer/barrier layer/inner 
most layer; (4) outermost layer/base material layer barrier 
layer/adhesive resin layer/innermost layer; (5) outermost 
layer/base material layer/barrier layer/adhesive resin layer/ 
thermoplastic resin layer/innermost layer; (6) outermost 
layer/base material layer/adhesive resin layer/innermost 
layer; (7) outermost layer/base material layer/adhesive resin 
layer/barrier layer/adhesive resin layer/thermoplastic resin 
layer/innermost layer; (8) outermost layer/base material 
layer/thermoplastic resin layer/adhesive resin layer/barrier 
layer/adhesive resin layer/innermost layer; (9) outermost 
layer/base material layer/thermoplastic resin layer/adhesive 
resin layer/barrier layer/adhesive resin layer/thermoplastic 
resin layer/innermost layer, etc., may be applicable. Further, 
at any given location in Such lamination product, it is 
possible, optionally, to provide any functional layer, Such as 
Shading layer or printed pattern layer, etc., as mentioned 
later. Further, the lamination configuration which has two or 
more of barrier layers which are layered via a intermediate 
layer, or layered directly may be adopted. Furthermore, with 
respect to the base material layer or other layers, embodi 
ments which each has two or more of these layer may be 
adopted. 
0043. The outermost layer may be generally made of a 
thermoplastic resin, while the innermost layer may be gen 
erally made of a thermoplastic resin or an adhesive resin, as 
mentioned later. 

0044) When two or more layers in the lamination product 
have a similar properties, all of these layerS may be made of 
one same material, or each layerS may be made of Separate 
materials. 

0.045 Next, the construction of the carton for liquid 
according to the present invention will be described by using 
an example. AS shown in FIG. 2, the lamination product A 
shown in FIG. 1 is subjected to creasing ruled lines 11 which 
are in accordance with the Shape of the carton for liquid to 
be obtained and may be lengthwise, croSSwise, and/or Slant 
wise lines, while punching into a blank board B having tabs 
12 for sticking or the like. Then, in order to prevent 
penetration and leaks of contents, end-face processing, Such 
as, Skive hemming processing, etc., is performed to the end 
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face of the blank board Baccording to the conventional way, 
and which will be followed by Superposing a face of edge 
portion 13 on the tabs 12 (See FIG. 2) of the opposite side 
of the blank board B, and frame processing or hot-air 
processing to the Superposed layers in order to fuse the faces 
of resin layers which construct the innermost layer 5 and the 
outermost layer 1 provided in the tab 12 and the opposite 
edge portion 13 respectively. Utilizing the fused faces, a 
body part Sealing portion 14 is formed by frame Seal or 
hot-air Seal. Thus, a tubular sleeve C is manufactured. 
0046) Next, the tubular sleeve C thus manufactured is 
delivered to the food manufacturer, etc., where the contents 
to be packed is filled up, and the tubular Sleeve C is Supplied 
to a contents filling machine (not shown). On the filling 
machine, in advance of the content filling, the inner Surface 
of the bottom of the sleeve C is heated by hot-air or the like 
in order to fuse the resin layer which constructs the inner 
most layer, and which is followed by press Sealing in order 
to give a Sealed bottom portion 15. Thus, a packaging 
container D having an opening portion 16 at the upper Side 
thereof is obtained. After that, the packaging container D is 
filled with the contents 17 injected from the opening portion 
16. Further, the inner surface of the top of the container D 
is heated by hot-air in order to fuse the resin layer which 
constructs the innermost layer, which is followed by press 
Sealing in order to give a roof-shaped Sealed top portion 18. 
Thus, the sealed carton E for liquid which is filled with 
contents 17 according to the present invention is obtained. 
0047 The above-mentioned instantiation is one embodi 
ment of the carton for liquid according to the present 
invention, and the present invention is not limited thereto. 
0048 For example, in the present invention, it is possible 
to adopt any shape, Such as block Shapes, tubular shape, and 
the like, as the shape of the carton for liquid, although Such 
modifications are not illustrated as drawings herein. 
0049 Next, materials which construct the carton for 
liquid according to the present invention, method for manu 
facturing the carton will be described in detail. 
0050. As the outermost layer of the carton for liquid 
according to this invention, for example, various heat 
sealable resins which can be fused by heat and can bond to 
each other, Such as polyolefin type resins and the like are 
uSable. 

0051 Concretely, for example, a low density polyethyl 
ene, a medium density polyethylene, a high density poly 
ethylene, a straight chain (linear) low density polyethylene, 
an ethylene-a-olefin copolymer polymerized with a metal 
locene catalyst, a polypropylene, an ethylene-Vinyl acetate 
copolymer, an ionomer resin, an ethylene-acrylic acid 
copolymer, an ethylene-ethyl acrylate copolymer, an ethyl 
ene-methacryl acid copolymer, an ethylene-methyl meth 
acrylate copolymer, an ethylene-propylene copolymer, an 
methylpentene polymer, an polybutene polymer, an acid 
modified polyolefin resin which is prepared by modifying a 
polyolefin type resin Such as polyethylene or polypropylene 
with an unsaturated carboxylic acid Such as acrylic acid, 
methacrylic acid, maleic acid, maleic anhydride, fumaric 
acid or itaconic acid, a polyvinyl acetate type resin, a poly 
(meth)acrylic type resin, a polyvinyl chloride type resin, or 
the like is usable. 

0052. Using one or more of above mentioned resins, the 
outermost layer can be prepared by melt extruding Such 
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resin or resins with extruders and laminating the extruded 
melted resin layer via anchor coat layer or the like. Alter 
natively, the outermost layer can be prepared by forming 
film or Seat of the resin or resins, and dry laminating the film 
or Seat on a face of paper base via adhesive agent layer for 
laminating, or laminating the film or Seat on a face of paper 
base via extruded melted resin layer Similarly extruded as 
above. 

0053. The outermost layer of this invention may have a 
thickness of about 5 to 200 um, preferably, 10 to 100 lum. 
0.054 As the paper base of the carton for liquid according 
to this invention, Since it composes the fundamental raw 
material of the carton, the paper which has appropriate shape 
ability, flexibility, rigidity, pliant and hard to break, Strength 
may be used. For example, a bleached or non-bleached 
paper base material having a high sizing property, or pure 
white roll paper, kraft paper, paperboard, converted paper or 
the like can be used. AS the paper base, a paper base having 
a basis weight of about 80-600 g/ml, preferably, of about 
100-450 um may be used. In this invention, the paper base 
can be optionally provided with any desired printing pattern 
Such as alphabetic characters, graphic form, figure pattern, 
Symbols and others, which can be formed by any conven 
tional printing method. 
0055. It is possible to subject the face of the paper base 
layer to any known Surface treatment Such as corona dis 
charging treatment, flame treatment, anchor coat treatment 
or the like in order to improve the adhesion strength between 
the paper base and the barrier layer, outermost layer or other 
layer to be attached to the paper base. 
0056. In certain uses, as the paper base, other materials 
Such as relatively thickened fibrous boards, resins, or other 
known materials may be used. When used Such materials, 
the desired barrier property may be also expected by form 
ing the same barrier layer. 
0057 Next, the barrier layer of the carton for liquid 
according to the present invention will be described. To form 
the barrier layer, at first, the resin composition is prepared by 
adding to one or more resin as a main ingredient of vehicle 
component one or more kind of inorganic lamellar com 
pound, and optionally adding any additive, Such as disperS 
ant, filler, various Stabilizers, curing agent, croSS linking 
agent, lubricant, ultraViolet ray absorbent, coloring agent 
Such as pigment or dye, etc., and also adding Solvent and/or 
diluent, etc., and mixing the resultant thoroughly. 
0.058. Then, by using the thus prepared resin composi 
tion, coating it on a face of the paper base with a coating 
method Such as roll coating, gravure coating, knife coating, 
dip coating, Spray coating, or the like, and then drying up the 
coated film in order to remove the Solvent and/or diluent, 
etc., and optionally further Subjecting the dried coating film 
to aging treatment, the barrier layer can be obtained which 
consists of the coating film made of the resin composition 
which is comprised of the resin and the inorganic lamella 
compound. 
0059) The thickness of the barrier layer of this invention 

is desirable to be in the range of about 0.1 to 10.0 g/m (in 
dry condition), preferably, in the range of about 1.0 to 10.0 
g/m (in dry condition). 
0060 Alternatively, the barrier layer can be formed by 
extrusion coating. In this case, at first, the resin composition 
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is prepared by adding to one or more resin as a main 
ingredient of vehicle component one or more kind of inor 
ganic lamellar compound, and optionally adding any addi 
tive, Such as dispersant, filler, various Stabilizers, curing 
agent, croSS linking agent, lubricant, ultraViolet ray absor 
bent, coloring agent Such as pigment or dye, etc., and also 
adding Solvent and/or diluent, etc., and mixing the resultant 
thoroughly, as mentioned above. 

0061 Then, by using the thus prepared resin composi 
tion, fused extrusion coating it on a face of the paper base 
with an extruder Such as T-die extruder or the like to form 
an extrusion coating film, the barrier layer can be obtained 
which consists of the coating film made of the resin com 
position which is comprised of the resin and the inorganic 
lamella compound. 

0062) The thickness of the barrier layer which consists of 
the above mentioned extrusion coating film is desirable to be 
in the range of about 1 to 100 um, preferably, about 3.0 to 
30.0 um (in dry condition). 
0063. When the lamination product according to this 
invention is manufactured by laminating plural layers 
involving at least a barrier layer to the paper base, not only 
the above mentioned embodiment where the barrier layer is 
extrusion coated Singly, but an another embodiment where 
the plural layers involving the barrier layer is simultaneously 
co-extrusion coated on the paper base with a co-extruder So 
as to form a multilayered co-extrusion coating is also 
adaptable. When Such a multilayered co-extrusion coating is 
adapted, a common fused extrusion temperature can be used 
for all of the resins or resin compositions to be formed the 
respective layers. Alternatively, Separate fused extrusion 
temperatures can be set for individual resins or resin com 
positions to be formed the layers. When such a multilayered 
co-extrusion coating is adapted in order to form plural layers 
involving the barrier layer onto the paper base, there is a 
possibility that the innermost layer made of polyolefin resin 
or the like for heat Sealing will cause deterioration thereof by 
being eXposed to a high temperature, although the deterio 
ration is slightly, as mentioned later. Due to the deteriora 
tion, the heat Sealablity may be degraded, and the odor 
transferring to the liquid contents after the package manu 
facturing may be caused. In order to prevent the deteriora 
tion of the innermost layer which is followed by Such 
defects, it is possible to Set the fused extrusion temperature 
low, or Set the distance between the paper base and the die 
lip of the extruder short. Alternatively, onto the exposed 
Surface of the co-extruded multilayer product (e.g., the 
Surface of a thermoplastic resin Such as polyolefin resin for 
heat-Sealing, to be form the innermost layer of the con 
tainer), an additional layer made of a thermoplastic resin 
Such as polyolefin resin for heat-Sealing may be formed by 
the fused extrusion coating (See the aforementioned layer 
constructions of (5), (7) and (9)). 
0064. In stead of the above mentioned coating methods, 
the barrier layer can be formed by various Stacking methods. 
In this case, at first, the resin composition is prepared by 
adding to one or more resin as a main ingredient of vehicle 
component one or more kind of inorganic lamellar com 
pound, and optionally adding any additive, Such as disperS 
ant, filler, various Stabilizers, curing agent, croSS linking 
agent, lubricant, ultraViolet ray absorbent, coloring agent 
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Such as pigment or dye, etc., and also adding Solvent and/or 
diluent, etc., and mixing the resultant thoroughly, as men 
tioned above. 

0065. Then, by using the thus prepared resin composi 
tion, forming it as a film or sheet with an extruder Such as 
T-die extruder, inflation molding machine, casting machine, 
or the like, and then laminating the film or sheet thus 
obtained onto a face of the paper base via fused extruded 
resin layer in the extrusion Stacking method, or via lami 
nating adhesive agent layer in the dry laminating method, 
the barrier layer can be obtained which consists of the 
coating film made of the resin composition which is com 
prised of the resin and the inorganic lamella compound. 

0.066 The thickness of the barrier layer which consists of 
the above mentioned extrusion coating film is desirable to be 
in the range of about 1 to 100 um, preferably, about 3.0 to 
30.0 um (in dry condition). 
0067. As the resin for the barrier layer, any resin which 
can function as a binder for the inorganic lamellar compound 
and the like can be used. For examples, polyethylene type 
resins, polypropylene type resins, polybutene-1, polystyrene 
type resins, acrylonitrile-styrene copolymers (AS resins), 
acrylonitrile-butadiene-styrene terpolymers (ABS resins), 
polyvinyl chloride type resins, polyvinyl acetate type resins, 
ethylene-Vinyl acetate copolymers, poly(meth)acryl type 
resins, polycarbonate type resins, polyvinyl alcohol, ethyl 
ene-Vinyl alcohol type resins, polyvinyl acetal, polyvinyl 
butyral, polyester type resins, unsaturated polyester resins, 
alkyd resins, polyamide type resins, epoxy type resins, 
phenol type resins, melamine type resins, urea resins, sili 
cone type resins, polyurethane type resins, acetal type resins, 
cellulose type resins, or others, can be used singly or as any 
combination thereof. 

0068 Among the above listed resins, polyamide type 
resins, particularly, crystalline polyamides which possess 
the barrier property to oxygen gas and water vapor on its 
own and is Superior in the extrusion moldability, more 
preferably the polymer represented by the following for 
mula, typically, Nylon MXD6 (Mitsubishi Gas Kagaku 
K.K.) are desirable in the present invention. 

H-NHCH CH- NHCO-(CH2)4-CO-OH 

0069. As the crystalline polyamide, for example, a crys 
talline polyamide type resin which is capable of being 
produced by a polycondensation reaction between an aro 
matic diamine Such as metaxylenediamine or p-Xylenedi 
amine, and a dicarboxylic acid or derivative thereof Such as 
adipic acid, Suberic acid, Sebacic acid, cyclohexane dicar 
boxylic acid, terephthalic acid or isophthalic acid, can be 
used. 

0070 Furthermore, in the present invention, it is desir 
able to use, as the resin for the barrier layer, a blend which 
is prepared by adding to the crystalline polyamide type resin 
one or more kind of aliphatic polyamide type resins for the 
Sake of improving the extrusion property, or adhesiveness to 
the paper base and other films. 
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0071. As the above mentioned aliphatic polyamide type 
resin, for example, aliphatic polyamide obtained by a poly 
condensation reaction between an aliphatic or alicyclic 
diamine Such as hexamethylenediamine, decamethylene 
diamine, dodeca methylene diamine, 2, 2, 4- or 2, 4, 4-tri 
methyl hexamethylenediamine, 1.3- or 1,4-bis(aminom 
ethyl) cyclohexane, or bis (p-aminocyclohexyl methane), 
and a dicarboxylic acid or derivative thereof Such as adipic 
acid, Suberic acid, Sebacic acid, cyclohexane dicarboxylic 
acid, terephthalic acid or isophthalic acid; polyamide resin 
obtained by condensation of e-aminocaproic acid or 
11-amino undecanoic acid; polyamide resin obtained from a 
lactam compound Such as e-caprolactam or co-laurolactam, 
or a blend thereof can be used. 

0072 Concretely, the aliphatic polyamide type resin Such 
as Nylon 6, Nylon 66, Nylon 9, Nylon 11, Nylon 12, Nylon 
6/66, Nylon 66/610 can be used. 
0073. As the blending ratio of the crystalline aromatic 
polyamide type resin and aliphatic polyamide type resin, for 
example, a blending ratio of about 60 to 100% by weight of 
crystalline aromatic polyamide type resin and about 0 to 
40% by weight of aliphatic polyamide type resin can be 
used, although it is not limited thereto. 
0074 Next, in the present invention, as an inorganic 
lamellar compound, any compound can be used, as long as 
the unit crystalline layers of the compound form the lamellar 
Structure by mutually piling up, and the compound is 
capable of forming a secondary aggregate which has a larger 
Size than the actual particle size of the inorganic lamellar 
compound by aggregating the lamellar structure, wherein 
the Secondary aggregates can bring the gas barrier to the 
barrier layer when they are dispersed into the resin matrix. 
Concretely, one or more kind of crayey minerals can be 
used. AS the crayey mineral, for example, kaolinite, dickite, 
nacrite, halloysite, antigorite, chrysotile, pyrophyllite, mont 
morillonite, beidellite, nontronite, Saponite, Sauconite, 
Stevensite hectorite, tetraslicic mica, Sodium tenorite, mus 
covite, margarite, talc, Vermiculite, phlogopite, Xantho 
phylite, chlorite, and others, can be used Singly or in any 
combination thereof. 

0075. The particle diameter of the inorganic lamellar 
compound is not paticularly limited, but it is desirable to 
have a size in the planar direction within the range of about 
3 to 5000 nm, particularly, about 500 to 3000 nm in a state 
that the inorganic lamellar is Subjected to completely 
delamination. In addition, it is desirable that the thickness of 
each layer of the inorganic lamellar compound is not more 
than 10 nm, preferably, about 1 nm to 5 nm, that the aspect 
ratio of the inorganic lamellar compound is in the range of 
30 to 5000, preferably, 50 to 3000, since the good barrier 
property or other properties will be expected. 

0076 Further, it is desirable that the inorganic lamellar 
compound has the cation exchange capacity of not less than 
30 meq/100 g, preferably, 50 to 200 meq/10 g, since it can 
be expected that the compound will be dispersed uniformly 
in the resin composition and a good gas barrier property will 
be obtained. However, the capacity is not limited thereto. 
0077. The inorganic lamellar compound may be option 
ally Subjected to various Surface treatments for improving 
the dispersion in the resin matrix. For example, it is pref 
erable to give a chemical treatment with an organic ammo 



US 2005/0O89656 A1 

nium Salt Such as aluminum Stearate. Additionally, a method 
where a compound (including oligomer or polymer) which 
has both a chain or fragment lyophilic to the resin matrix and 
a chain or fragment lyophilic to the inorganic lamellar 
compound is added to the resin composition, or a method 
where Such amphipatic compound is coated or grafted to the 
inorganic lamellar compound are also adaptable. 

0078. In this invention, the blending ratio of the resin and 
the inorganic lamellar compound is not particularly limited 
Since it can be varied by the kinds of the inorganic lamellar 
compound and the resin used. However, it is preferable that 
they are blended in the proportions of 1 part by weight 
inorganic lamellar compound to 2-100 parts by weight resin, 
preferably, 1 part by weight inorganic lamellar compound to 
2-50 parts by weight resin, for instance. 
007.9 Further, it is desirable that the volume ratio of 
(inorganic lamellar compound/resin) is in the range of (5/95) 
to (40/60), when forming the barrier layer. If such volume 
ratio is attained, good gas barrier property as well as a good 
film formability can be realized. 
0080 Next, the innermost layer of the carton for liquid 
according to the present invention will be described. AS the 
innermost layer, for example, various heat-Sealable resins 
which can be fused by heat and can bond to each other, Such 
as polyolefin type resins and the like are usable, as is the case 
with the outermost layer. 
0081 Concretely, for example, a low density polyethyl 
ene, a medium density polyethylene, a high density poly 
ethylene, a straight chain (linear) low density polyethylene, 
an ethylene-a-olefin copolymer polymerized with a metal 
locene catalyst, a polypropylene, an ethylene-Vinyl acetate 
copolymer, an ionomer resin, an ethylene-acrylic acid 
copolymer, an ethylene-ethyl acrylate copolymer, an ethyl 
ene-methacryl acid copolymer, an ethylene-methyl meth 
acrylate copolymer, an ethylene-propylene copolymer, an 
methylpentene polymer, an polybutene polymer, an acid 
modified polyolefin resin which is prepared by modifying a 
polyolefin type resin Such as polyethylene or polypropylene 
with an unsaturated carboxylic acid Such as acrylic acid, 
methacrylic acid, maleic acid, maleic anhydride, fumaric 
acid or itaconic acid, a polyvinyl acetate type resin, a poly 
(meth)acrylic type resin, a polyvinyl chloride type resin, or 
the like is usable. 

0082) Using one or more of above mentioned resins, the 
innermost layer can be prepared by melt extruding Such 
resins with extruders and laminating the extruded melted 
resin layers via anchor coat layer or the like, onto, for 
example, one face of the barrier layer. Alternatively, the 
inner most layer can be prepared by forming a film or Seat 
of the resin or resins, and dry laminating the film or Seat on 
a face of barrier layer via adhesive agent layer for laminat 
ing, or laminating the film or Seat on a face of barrier layer 
via extruded melted resin layer Similarly extruded as above. 
0.083. The innermost layer of this invention may have a 
thickness of about 5 to 200 um, preferably, 10 to 100 lum. 
0084. In the present invention, it is desirable to constitute 
the innermost layer with ethylene-a-olefin copolymer poly 
merized with a metallocene catalyst. 
0085. As the ethylene-a-olefin copolymer polymerized 
with a metallocene catalyst, the ethylene-a-olefin copolymer 
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which comes to copolymerize ethylene and an a-olefin with 
a catalyst utilizing a metallocene complex and alumoxane in 
combination, Such as a combination of Zirconocene dichlo 
ride and methylalumoxane, i.e., a metallocene catalyst, can 
be used, for example. 

0086 The above mentioned metallocene catalyst is also 
called the Single site catalyst, Since the active spot thereof is 
uniform, while the current used catalyst is called the multi 
Site catalyst, since the active spot thereof is uneven (Here 
inafter, the metallocene catalyst is equivalent to a Single site 
catalyst in their meanings.). 
0087 As the ethylene-a-olefin copolymer polymerized 
with a metallocene catalyst, concretely, the trade name 
“KERNEL' by Mitsubishi Chemical, Inc., the trade name 
“EVOLUE' by Mitsui Petrochemical Industries, Ltd., the 
trade name “EXACT" by EXXON CHEMICAL, USA, the 
trade name “AFFINITY” by DOW CHEMICAL, USA, and 
the trade name “ENGAGE”, by DOW CHEMICAL, USA, 
can be used. 

0088. In this invention, the innermost layer made of 
ethylene-a-olefin copolymer polymerized with a metal 
locene catalyst can be formed by any one of known Stacking 
methods which involves the fused extrusion laminating 
method where the innermost layer is laminated on a face of 
barrier layer via an anchor coating layer, for example, and 
the dry laminating method where the innermost layer is 
laminated on a face of barrier layer via an laminating 
adhesive agent layer, for example. 
0089. The innermost layer of this invention may have a 
thickness of about 10 to 300 um, preferably, 20 to 100 um. 
0090 Now, the ethylene-a-olefin copolymer polymerized 
with a metallocene catalyst will be described more 
detailedly. AS the ethylene-a-olefin copolymer polymerized 
with a metallocene catalyst, the ethylene-a-olefin copolymer 
which comes to copolymerize ethylene and a-olefin with a 
catalyst utilizing a metallocene type transition-metals com 
pound and an organic aluminum compound in combination, 
i.e., a metallocene catalyst (involving the so-called Kamin 
Sky catalyst) can be used. The above-mentioned metallocene 
catalyst may be Supported and used with an inorganic 
Substance. AS the metallocene type transition-metal com 
pound in the above embodiment, for example, those in 
which one or two groups Selected by the family consisting 
of cyclopentadienyl group, Substituted cyclopentadienyl 
group, indenyl group, Substituted indenyl group, tetrahydro 
indenyl group, Substituted tetrahydro indenyl group, furonyl 
group, and Substituted furonyl group are bound to, or a croSS 
linkage which is formed with two groupS. Selected from the 
family being covalent bound each other is bound to, a 
transition metal which are selected from the IVB group, such 
as, titanium (Tl), a Zirconium (Zr), and a hafnium (Hf); and 
which also has Substituent (s) involving hydrogen atom, 
OXygen atom, halogen atoms, alkyl groups, alkoxy groups, 
aryl groups, acetylacetonato groups, carbonyl groups, nitro 
gen molecule, oxygen molecule, Lewis bases, Silicon atom, 
and/or ligand(s) Such as unsaturated hydrocarbons, can be 
used. 

0091 Moreover, as the organic aluminum compound, 
alkylaluminum or chain or cyclic aluminoxane, etc., can be 
used. AS the alkylaluminum, triethylaluminum, triisobuty 
laluminum, dimethyl aluminum chloride, a diethylalu 
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minium chloride, methyl aluminumdichloride, ethyl alumi 
num dichloride, dimethyl aluminum fluoride, diisobutyl 
aluminum hydride, a diethyl aluminum hydride, ethylalu 
minum Sesquichloride, etc. can be used, for example. 

0092. As the chain or cyclic aluminoxane, those which is 
obtained by contacting alkylaluminum with water can be 
used, for example. 
0.093 For example, it may be produced by adding alky 
laluminum at the time of a polymerization, and thereafter 
adding water, or by reacting the crystalline water of complex 
Salt, or the water adsorbed in the organic or inorganic 
compound with alkylaluminum. 

0094. As the inorganic substance to which the metal 
locene catalyst is Supported, Silica gel, Zeolite, Silicon Soil, 
etc. can be used, for example. 
0.095 As the polymerization method for the copolymer, 
various kinds of polymerization methods, Such as a bulk 
polymerization, Solution polymerization, Suspension poly 
merization, and a vapor phase polymerization, can be used, 
for example. 
0096. The polymerization can be carried out in any 
method Such as a batch method or continuous method. AS 
the polymerization conditions, a polymerization temperature 
of -100° C. to 250 C., a polymerization time of 5 minutes 
to 10 hours, and a reaction pressure of ordinary pressure to 
300 kg/cm are adaptable. Further, as the a-olefin comono 
mer to be copolymerized with ethylene, propylene, 
1-butene, 3-methyl-1-butene, 4-methyl-1-pentene, 1-hex 
ene, 1-octene, decene, etc., can be used, for example. The 
above mentioned a-olefins may be used Singly or in any 
combination thereof. 

0097. The mixing ratio of the a-olefin to the ethylene is 
desirable to be 1 to 50% by the weight, preferably 10 to 30% 
by the weight, for example. 
0098. The physical properties of the ethylene-a-olefin 
copolymer which carried out the polymerization using the 
above mentioned metallocene catalyst in the present inven 
tion are the molecular weight of 5x10 to 5x10, the density 
of 0.890 to 0.930 g/cm, and the melt flow rate MFR) of 
about 0.1 to 50 g/10 minutes. 
0099. In the present invention, an anti-oxidant, an ultra 
Violet ray absorbent, an antistatic agent, an anti blocking 
agent, lubricant (fatty acid amide etc.), a flameproofing 
agent, inorganic or organic filler, a dye, a pigment, etc. can 
be added optionally to the ethylene-a-olefin copolymer 
obtained by the polymerization using the metallocene cata 
lyst. 

0100. In the present invention, as the innermost layer 
made of the ethylene-a-olefin copolymer obtained by the 
polymerization using the metallocene catalyst, a co-extruded 
resins layered film which consists of a ethylene-a-olefin 
copolymer polymerized with Such a metallocene catalysts, 
and a polyolefin type resin, Such as low density polyethylene 
or Straight chain low density polyethylene, and which des 
ignates the layer of the ethylene-a-olefin copolymer poly 
merized with Such a metallocene catalysts as an innermost 
layer can be used. 
0101 AS the method for manufacturing the co-extruded 
resins layered film, the T-die co-extrusion method, or co 
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extrusion inflation method, or the like may be adaptable. The 
layer Structure of the film consists of two or more layers 
which are co-extruded. And, it is desirable that the thickneSS 
of each resin layers are adjusted to arbitrarily within the 
range of about 2 to 20 lum. 
0102) As described above, the innermost layer is typi 
cally prepared by using heat-Sealable resin which can be 
fused by heat and can bond to each other, concretely, for 
example, polyolefin type resin Such as low density polyeth 
ylene, Straight chain (linear) low density polyethylene, etc. 
Since the Seal temperature using for the polyolefin type resin 
Such as low density polyethylene, Straight chain (linear) low 
density polyethylene is about 320 to 350° C. that is an 
extremely high temperature as the Seal temperature, the 
pin-hole defect will come about, and which defect induces 
poor Sealing, fluid leak, etc. 

0103) Therefore, in the present invention, we focus atten 
tion on the ethylene-a-olefin copolymer which is polymer 
ized using the metallocene catalyst and which has a low 
temperature Seal property. When the inner most layer is 
formed by the copolymer, it is possible to Seal at a low 
temperature of about 250 C. to about 300° C., and thus to 
prevent generating of a pinhole, and to avoid a poor Seal, a 
liquid leak, etc. 
0104 Furthermore, the ethylene-a-olefin copolymer 
polymerized using the metallocene catalyst has the advan 
tage that it has a paucity of propagation of fracture Since it 
has adhesiveness, which results in the improvement of 
impact resistance. In addition, Since the innermost layer is 
always contact with the contents, it is effective also to 
prevent degradation of anti-environmental StreSS-cracking 
property. 

0105 Moreover, in this invention, it is possible to blend 
the ethylene-a-olefin copolymer polymerized using the met 
allocene catalyst with any other polymer. For example, to 
blend it with an ethylene-butene copolymer, or So, will 
contribute to improve the tearing property and the easy 
opening, although there is an inclination that a slight deg 
radation will be observed on the thermal resistance and that 
a reduction will be observed on the seal stability at a high 
temperature. 

0106. In the present invention, when an ethylene-a-olefin 
copolymer polymerized using the metallocene catalyst is 
used as the innermost layer, it will obtain a great advantage 
that the heat-Sealing can be completed even at a low tem 
perature on the manufacturing of the carton for liquid. 

0107 As the material which forms the lamination product 
which constitutes the carton for liquid according to the 
present invention, for example, a resin film or sheet which 
has barrier properties to Steam and water, etc., Such as a low 
density polyethylene, medium density polyethylene, high 
density polyethylene, Straight chain low density polyethyl 
ene, polypropylene, and ethylene-propylene copolymer; a 
resin film or sheet which has barrier properties to oxygen 
and Steam, etc., Such as polyvinylidene chloride type resin, 
polyvinyl alcohol type resin, ethylene-Vinylalcohol copoly 
mer, MXD polyamide type resin and polynaphthalene 
terephthalate type resin; and a colored resin film or sheet 
which has a shading property and which is made by adding 
to resin a coloring agent Such as pigment and optionally any 
desirable additive and kneading the mixture are usable. 
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0108. These materials may be used singly or in combi 
nation. The thickness of abovementioned film or sheet is not 
particularly limited, but it is usually desirable to be 5 um to 
300 um, and more preferably, 10 um to 100 lum. 
0109 Since the packaging container is usually subjected 
to a Severe condition with respect to both of physical and 
chemical Standpoints, a Severe Suitability for packaging will 
be required to the lamination product in the present inven 
tion. In addition, various conditions, Such as anti-deforma 
tion Strength, drop and impact resistant Strength, anti-pin 
hole property, thermal resistance, Sealing property, contents 
quality integrity, workability, hygiene property, etc., are 
required. Therefore, in this invention, it is possible to choose 
and use any material capable of Satisfying the above men 
tioned conditions. Concretely, a Selection can be performed 
optimally among any known resinous sheet or film, involv 
ing low density polyethylene, medium density polyethylene, 
high density polyethylene, linear low density polyethylene, 
polypropylene, ethylene-propylene copolymer, ethylene-vi 
nylacetate copolymer, ionomer resin, ethylene-ethyl acrylate 
copolymer, ethylene-(meth)acrylic acid copolymer, methyl 
pentene polymer, polybutene type resin, polyvinyl chloride 
type resin, polyvinyl acetate type resin, polyvinylidene 
chloride type resin, a vinyl chloride-vinylidene chloride 
copolymer, poly(meth)acrylic resin, poly acrylicnitril type 
resin, polystyrene type resin, acrylonitrile-styrene copoly 
mer (AS type resin), acrylonitrile-butadiene-styrene copoly 
mer (ABS type resin), polyester type resin, polyamide type 
resin, polycarbonate type resin, polyvinyl alcohol type resin, 
Saponified ethylene-Vinylacetate copolymer, fluorine type 
resin, diene type resin, polyacetal type resin, polyurethane 
type resin, nitrocellulose, and others. In the present inven 
tion, the above mentioned film or sheet may be an unorien 
tated one, monoaxially oriented one, biaxially oriented one, 
or others. 

0110 Moreover, the thickness thereof can be determined 
arbitrarily, but, preferably determined from the range of 
several um to about 300 lum. 
0111 Furthermore, in the present invention, the film or 
sheet interested may be of any material property, involving 
extrusion membrane formation, inflation membrane forma 
tion, and coating membrane formation. Alternatively, films, 
Such as cellophane, a Synthetic paper, etc. can be used. 
0112 Next, in the present invention, a desired printed 
pattern layer can be formed between any two layers in the he 
lamination product which constitutes the carton for liquid 
according to the present invention. The printed pattern layer, 
may be formed, for example, on the above mentioned coated 
film or sheet having barrier properties, with a desired printed 
pattern, Such as alphabetic character, graphic form, design 
pattern, Symbol, or others, by using an ordinary rotogravure 
ink composition, an ordinary offset ink composition, an 
ordinary letterpreSS ink composition, an ordinary Screen ink 
composition or any other ink composition and performing a 
gravure method, an offset-printing method, a letterpreSS 
printing method, a Silk Screen printing method, or any other 
printing method, correspondingly. 
0113 Referring to the above mentioned ink composition, 
as a vehicle to be included in the ink composition, for 
example, polyolefin type resin, Such as polyethylene type 
resin and chlorinated polypropylene resin; poly 
(meth)acrylic resin; polyvinyl chloride type resin; polyvinyl 
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acetate type resin; Vinyl chloride-vinyl acetate copolymer; 
polystyrene type resin; Styrene-butadiene copolymer; 
Vinylidene fluoride type resin; polyvinyl alcohol type resin; 
polyvinyl acetal type resin, polyvinyl butyral type resin; 
poly butadiene type resin, polyester type resin, polyamide 
type resin; alkyd resin; epoxy type resin; unsaturated poly 
ester type resin; thermosetting poly (meth) acrylic resin; 
melamine type resin; urea type resin, polyurethane type 
resin; phenol type resin; Xylene type resin; maleic resin; 
cellulose type plastic, Such as nitro cellulose, ethyl cellulose, 
acetyl butyl cellulose, and ethyloxyethyl cellulose; rubber 
type resin Such as chlorinated rubber, and cyclized rubber; 
petroleum type resin; natural resin Such as roSin, and casein; 
and fats and oils. Such as linseed oil, and Soybean oil; and 
others can be used singly or in combination. 
0114. In the present invention, a ink composition may be 
used which comprises one or more of the aforementioned 
vehicles as a principal ingredient, and one or more of 
coloring agents involving various dyes and pigments, and 
optionally, any additives Such as a bulking agent, a Stabi 
lizing agent, a plasticizer, an antioxidant, an light Stabilizer 
Such as an ultraViolet ray absorbent, a dispersant, a thick 
ener, a drying agent, a lubricant, an antistatic agent, acroSS 
linking agent, and other additives, wherein the ingredients 
are Sufficiently kneaded with a Solvent, a diluent, etc. 
0115) Next, the method for manufacturing the lamination 
product using the above ingredients will be explained. AS 
Such method, any ordinary laminating method for lamina 
tion product can be used, Such as, a wet lamination process, 
a dry lamination process, a non-Solvent type dry lamination 
process, an extrusion lamination process, a T-die eXtrusion 
method, the aforementioned co-extrusion lamination pro 
ceSS, an inflation process, a co-extrusion inflation process. 
0116. In the present invention, if desired, it is possible to 
adapt any preliminary treatment, Such as corona treatment, 
plasma treatment, OZonization, etc., in advance of the afore 
mentioned lamination process. Moreover, if desired, it is 
also possible to use any anchor coat agent, Such as isocy 
anate type (urethane type), polyethyleneimine type, polyb 
utadiene type, and an organic titanium type, or any ordinary 
adhesive agent for lamination, Such as polyurethane type, 
polyacryl type, polyester type, epoxy type, polyvinyl acetate 
type, cellulose type, etc. 
0117. As the method for manufacturing the lamination 
product according to the present invention, a dry lamination 
process which carries out a laminating through an adhesives 
layer of the adhesive agent for a lamination, or an extrusion 
lamination process which carries out a laminating through a 
fused extrusion resin layer using the adhesive resin for 
melting extrusion, or the aforementioned co-extrusion lami 
nation process, etc., may be adaptable concretely. 
0118. In the above, as the adhesive agent for lamination, 
any one-pack or two-pack, hardening or non-hardening; 
Solvent type, aqueous type, or emulsion type adhesive agent, 
Such as Vinyl type, (meth) acrylic type, polyamide type, 
polyester type, polyether type, polyurethane type, epoxy 
type, rubber type, etc., may be adaptable. 
0119) As a method for coating the adhesive agent for 
lamination, the direct gravure roll coat method, the gravure 
roll coat method, the kisscoat method, the reverse roll coat 
method, the phonten method, the transfer roll coat method, 
and the other approaches may be adaptable, for example. 
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0120) The coating amount may be 0.1-10 g/m (in dry 
state), more preferably, 1-5 g/m (in dry state). In addition, 
to the above mentioned adhesive agent for lamination, an 
adhesion promoter, Such as a Silane coupling agent, can be 
added optionally. 
0121. As the adhesive resin for melting extrusion, the 
above mentioned polyolefin type resin having the heat 
Sealability may be Similarly adaptable, and among them, low 
density polyethylene, particularly, linear low density poly 
ethylene and acid modified polyethylene, are preferable. 
0122) The thickness of the fused extrusion resin layer 
using the adhesive resin for melting extrusion may be about 
5 to 100 um, particularly, 10 to 50 lum. 
0123. In the present invention, when rugged bonding 
Strength is required on the abovementioned lamination, to 
coat an adhesion amelioration agent, Such as an anchor coat 
agent, etc. can also be carried out. 
0.124 AS the above mentioned anchor coat agent, various 
kinds of anchor coat agents involving organic titanium type 
anchor coat agents Such as alkyl titanate, isocyanate type 
anchor coat agents, polyethyleneimine type anchor coat 
agents, polybutadiene type anchor coat agents, and any other 
aqueous or oleaginous anchor coat agents may be adaptable. 
0.125. In the present invention, the above mentioned 
anchor coat agent can be coated by any coating method, Such 
as roll coating, gravure coating, knife coating, dip coating, 
spray coating, etc., and then the Solvent, the diluent, and the 
like are evaporated from the coating in order to obtain the 
anchor coat agent layer. 
0.126 AS coverage of the above mentioned anchor coat 
agent, about 0.1 to 5 g/m (in dry state) is desirable. 
0127. As the carton for liquid according to the present 
invention, for example, a brick type, a flat type, or a gable 
top type, etc. can be manufactured. Moreover, the shape of 
the carton is not limited and is arbitrary, and thus any shape 
involving Square containers, round shaped containers, cylin 
drical shaped paper cans, etc., can be manufactured. 
0128. To the carton for liquid according to the present 
invention, various foods and drinks, various chemicals. Such 
as adhesive agent and Sticker, various general goods involv 
ing cosmetics and drugs, and etc., may be charged and 
packaged. 
0129 Particularly, the carton for liquid according to the 
present invention is of great value as packaging container for 
charging and packing any liquid drink or food, Such as 
liquor, juice or Soft drink, mineral water, liquid Seasoning 
Such as Soy-Sauce, Sauce, or Soup, and the like. 

EXAMPLES 

0130 Now, the present invention will be described more 
concretely with reference to the following examples. It 
should be understood that the following example are dis 
closed only for the purpose of facilitating the comprehension 
and explanation for the present invention, and thus the Spirit 
and Scope of the present invention are never limited to the 
disclosed Examples. 

Example 1 
0131 (1) A paper base having a basis weight of 340 g/m 
was used as a Support, and a low density polyethylene resin 
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(density: 0.923 g/cc, melt index (MI)=3.7, m.p.=111 C.) 
was fused and extrusion laminated on one Surface Side of the 
paper using an extruder in order to form 20 um thick low 
density polyethylene resin layer. 

0132) Another surface side of the paper base is subjected 
to a corona discharge treatment. Thereafter, on the thus 
corona discharge treated Surface, a resinous composition 
which was prepared by adequately mixing 98 parts by 
weight of fused crystalline polyamide (Nylon MXD6 grade 
6007, mfd. by Mitsubishi Gas Kagaku K.K.) with 2 parts by 
weight of inorganic lamellar compound (Kunipia F, mfd. by 
Kunimine Industries, Inc., a montmorillonite type clay min 
eral), was fused and extruded by an extruder, in order to 
form a 30 um thick barrier layer. 

0.133 Next, onto the exposed surface of the thus formed 
barrier layer, an anchor coat agent (A3210/A3075, mfd. by 
Takeda Chemical Industries, Ltd) was coated using the 
gravure coat method, and then it was dried with a dryer at 
80 C. in order to obtain an anchor coat layer having a coated 
amount of 1 g/m (in dry state). Further, onto a Surface of the 
anchor coat layer, a low density polyethylene resin (density: 
0.923 g/cc, melt index (MI)=3.7, m.p. =111° C) was fused 
and extrusion laminated using an extruder in order to form 
30 um thick low density polyethylene resin layer. 

0134) (2) Then, the lamination product manufactured as 
above was Subjected to creasing ruled lines which were in 
accordance with the shape of a gable top type carton for 
liquid to be obtained and may be lengthwise, croSSwise, 
and/or Slantwise lines, while punching into a blank board 
having tabS for Sticking. Then, in order to prevent penetra 
tion and leaks of contents, the Skive hemming processing as 
an end-face processing was performed to the end faces of the 
blank board. After that, the hot-air processing was per 
formed to the tabs for sticking in order to fuse the low 
density polyethylene film of the tab for sticking, and which 
was followed by Superposing another edge portion of the 
blank board onto the fused face in order to paste them 
together and to form a body part Sealing portion. Thus, a 
tubular sleeve was manufactured. 

0135) Next, the inner surface of the bottom of the tubular 
sleeve thus manufactured was heated by hot-air in order to 
fuse the low density polyethylene film of the inner Surface, 
and which was followed by press Sealing in order to give a 
Sealed bottom portion. After that, from the opening portion 
of the opposite Side, fruit juice is injected. After the injec 
tion, the inner Surface of the top of the container was heated 
by hot-air in order to fuse the low density polyethylene film 
of the inner Surface, which was followed by press Sealing in 
order to give a Sealed gable top portion. Thus, the Sealed 
carton for liquid which was filled with contents according to 
the present invention was obtained. 

0.136. It was found that the sealed liquid carton manu 
factured as above did not Suffer the occurrence of pin-hole 
caused by heat. It was also excellent in the barrier property 
capable of inhibiting penetration of oxygen gas, Steam, etc., 
and excellent in the flavor retention, and it was able to 
prevent deterioration of contents, and it was also excellent in 
the laminate Strength, it was adequate for bearing transpor 
tation in the market, and it was excellent in the preservative 
property or keeping quality. 
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Example 2 

0137 (1) A paper base having a basis weight of 340 g/m 
was used as a Support, and a low density polyethylene resin 
(density: 0.923 g/cc, melt index (MI)=3.7, m.p.=111° C) 
was fused and extrusion laminated on one Surface Side of the 
paper using an extruder in order to form 20 um thick low 
density polyethylene resin layer. 

0138 Another surface side of the paper base is subjected 
to a corona discharge treatment. Thereafter, on the thus 
corona discharge treated Surface, a resinous composition 
which was prepared by adequately mixing fused resin com 
prising 50 parts by weight of fused crystalline polyamide 
(Nylon MXD6 grade 6007, mfd. by Mitsubishi Gas Kagaku 
K.K.) and 48 parts by weight of aliphatic nylon (SF1018A, 
mfd. by Ube Industries, Ltd.) with 2 parts by weight of 
inorganic lamellar compound (Kunipia F, mfcd. by Kunimine 
Industries, Inc., a montmorillonite type clay mineral), was 
fused and extruded by an extruder, in order to form a 30 um 
thick barrier layer. 
0139 Next, onto the exposed surface of the thus formed 
barrier layer, an anchor coat agent (A3210/A3075, mfd. by 
Takeda Chemical Industries, Ltd) was coated using the 
gravure coat method, and then it was dried with a dryer at 
80 C. in order to obtain an anchor coat layer having a coated 
amount of 1 g/m (in dry state). Further, onto a surface of the 
anchor coat layer, a low density polyethylene resin (density: 
0.923 g/cc, melt index (MI)=3.7, m.p. =111° C) was fused 
and extrusion laminated using an extruder in order to form 
30 um thick low density polyethylene resin layer. 

0140 (2) Then, the lamination product manufactured as 
above was Subjected to creasing ruled lines which were in 
accordance with the shape of a gable top type carton for 
liquid to be obtained and may be lengthwise, croSSwise, 
and/or Slantwise lines, while punching into a blank board 
having tabs for Sticking. Then, in order to prevent penetra 
tion and leaks of contents, the Skive hemming processing as 
an end-face processing was performed to the end faces of the 
blank board. After that, the hot-air processing was per 
formed to the tabs for sticking in order to fuse the low 
density polyethylene film of the tab for sticking, and which 
was followed by Superposing another edge portion of the 
blank board onto the fused face in order to paste them 
together and to form a body part Sealing portion. Thus, a 
tubular sleeve was manufactured. 

0141 Next, the inner surface of the bottom of the tubular 
sleeve thus manufactured was heated by hot-air in order to 
fuse the low density polyethylene film of the inner surface, 
and which was followed by press Sealing in order to give a 
Sealed bottom portion. After that, from the opening portion 
of the opposite Side, fruit juice is injected. After the injec 
tion, the inner Surface of the top of the container was heated 
by hot-air in order to fuse the low density polyethylene film 
of the inner Surface, which was followed by press Sealing in 
order to give a Sealed gable top portion. Thus, the Sealed 
carton for liquid which was filled with contents according to 
the present invention was obtained. 
0142. It was found that the sealed liquid carton manu 
factured as above did not Suffer the occurrence of pin-hole 
caused by heat. It was also excellent in the barrier property 
capable of inhibiting penetration of oxygen gas, Steam, etc., 
and excellent in the flavor retention, and it was able to 
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prevent deterioration of contents, and it was also excellent in 
the laminate Strength, it was adequate for bearing transpor 
tation in the market, and it was excellent in the preservative 
property or keeping quality. 

Example 3 
0143 (1) A paper base having a basis weight of 340 g/m 
was used as a Support, and a low density polyethylene resin 
(density: 0.923 g/cc, melt index (MI)=3.7, m.p.=111 C.) 
was fused and extrusion laminated on one Surface Side of the 
paper using an extruder in order to form 20 um thick low 
density polyethylene resin layer. 
0144. Another surface side of the paper base is subjected 
to a corona discharge treatment. Thereafter, directly on the 
thus corona discharge treated Surface, a thermoplastic resin 
layer (15 um thick) made of low density polyethylene 
(Mirason uP, melt index (MI)=7.2, mfd. by Mitsui Chemical 
Co. Ltd.), an adhesive layer (10 um thick) made of adhesive 
polyolefin (ADMER NF548, mfd. by Mitsui Chemical Co. 
Ltd.), a barrier resin layer (10 um thick) made of a barrier 
rein mentioned later, another adhesive layer (10 um thick) 
made of adhesive polyolefin (ADMER NF548, mfd. by 
Mitsui Chemical Co. Ltd.), and another thermoplastic resin 
layer (innermost layer) (15 um thick) made of low density 
polyethylene (Mirason 11P, melt index (MI)=7.2, mfd. by 
Mitsui Chemical Co. Ltd.) were coextruded (extrusion tem 
perature: 300° C.) from dies of a monoaxial coextruder 
(CO-EC machine) so as to provide a five-layer structure and 
to be laminated in this order, thereby the lamination product 
was prepared. 
0145 As the barrier resin, a composition was used which 
was prepared by blending 90 parts by weight of fused 
crystalline polyamide (Nylon MXD6 grade 6011, mfd. by 
Mitsubishi Gas Kagaku K.K.) with 10 parts by weight of 
montmorillonite (Kunipia F, mfd. by Kunimine Industries, 
Inc., size of the planar direction: 100-1000 nm, layer thick 
neSS: mm, aspect ratio: 100-1000, cation exchange capacity: 
115 meg/100 g) as the inorganic lamellar compound which 
was treated in advance with a Stearyl ammonium Salt having 
a carboxyl acid reactive terminal group in 2.5 times equiva 
lent amount as much as the cation exchange capacity of the 
inorganic lamellar compound, and mixing them in molten 
State. 

0146 (2) Then, the lamination product manufactured as 
above was Subjected to creasing ruled lines which were in 
accordance with the shape of a gable top type carton for 
liquid to be obtained and may be lengthwise, croSSwise, 
and/or Slantwise lines, while punching into a blank board 
having tabS for Sticking. Then, in order to prevent penetra 
tion and leaks of contents, the Skive hemming processing as 
an end-face processing was performed to the end faces of the 
blank board. After that, the hot-air processing was per 
formed to the tabs for sticking in order to fuse the low 
density polyethylene film of the tab for sticking, and which 
was followed by Superposing another edge portion of the 
blank board onto the fused face in order to paste them 
together and to form a body part Sealing portion. Thus, a 
tubular sleeve was manufactured. 

0147 Next, the inner surface of the bottom of the tubular 
sleeve thus manufactured was heated by hot-air in order to 
fuse the low density polyethylene film of the inner Surface, 
and which was followed by press Sealing in order to give a 
Sealed bottom portion. 
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0.148. It was found that the sealed liquid carton manu 
factured as above did not Suffer the occurrence of pin-hole 
caused by heat. It was also excellent in the barrier property 
capable of inhibiting penetration of oxygen gas, Steam, etc., 
and excellent in the flavor retention, and it was able to 
prevent deterioration of contents, and it was also excellent in 
the laminate Strength, it was adequate forbearing transpor 
tation in the market, and it was excellent in the preservative 
property or keeping quality. 

Example 4 

0149 (1) A paper base having a basis weight of 340 g/m 
was used as a Support, and a low density polyethylene resin 
(density: 0.923 g/cc, melt index (MI)=3.7, m.p.=111° C) 
was fused and extrusion laminated on one Surface Side of the 
paper using an extruder in order to form 20 um thick low 
density polyethylene resin layer. 
0150. Another surface side of the paper base is subjected 
to a corona discharge treatment. Thereafter, directly on the 
thus corona discharge treated Surface, a barrier resin layer 
(10 um thick) made of a barrier rein mentioned later, an 
adhesive layer (10 um thick) made of adhesive polyolefin 
(ADMER NF548, mfd. by Mitsui Chemical Co. Ltd.), and 
an thermoplastic resin layer (innermost layer) (15 um thick) 
made of low density polyethylene(Mirason 11P, melt index 
(MI)=7.2, mfd. by Mitsui Chemical Co. Ltd.) were coex 
truded (extrusion temperature: 300° C.) from dies of a 
monoaxial coextruder (CO-EC machine) So as to provide a 
three-layer Structure and to be laminated in this order, 
thereby the lamination product was prepared. 
0151. As the barrier resin, a composition was used which 
was prepared by blending 90 parts by weight of fused 
crystalline polyamide (NylonMXD6 grade 6011, mfd. by 
Mitsubishi Gas Kagaku K.K.) with 10 parts by weight of 
montmorillonite (Kunipia F, mfd. by Kunimine Industries, 
Inc., size of the planar direction: 100-1000 nm, layer thick 
neSS: 1 nm, aspect ratio: 100-1000, cation exchange capac 
ity: 115 meg/100 g) as the inorganic lamellar compound 
which was treated in advance with a Stearyl ammonium Salt 
having a carboxyl acid reactive terminal group in 2.5 times 
equivalent amount as much as the cation exchange capacity 
of the inorganic lamellar compound, and mixing them in 
molten State. 

0152 (2) Then, the lamination product manufactured as 
above was Subjected to creasing ruled lines which were in 
accordance with the shape of a gable top type carton for 
liquid to be obtained and may be lengthwise, croSSwise, 
and/or Slantwise lines, while punching into a blank board 
having tabs for Sticking. Then, in order to prevent penetra 
tion and leaks of contents, the Skive hemming processing as 
an end-face processing was performed to the end faces of the 
blank board. After that, the hot-air processing was per 
formed to the tabs for sticking in order to fuse the low 
density polyethylene film of the tab for sticking, and which 
was followed by Superposing another edge portion of the 
blank board onto the fused face in order to paste them 
together and to form a body part Sealing portion. Thus, a 
tubular sleeve was manufactured. 

0153. It was found that the sealed liquid carton manu 
factured as above did not Suffer the occurrence of pin-hole 
caused by heat. It was also excellent in the barrier property 
capable of inhibiting penetration of oxygen gas, Steam, etc., 
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and excellent in the flavor retention, and it was able to 
prevent deterioration of contents, and it was also excellent in 
the laminate Strength, it was adequate for bearing transpor 
tation in the market, and it was excellent in the preservative 
property or keeping quality. 

0154) Control 1 
O155 (1) A paper base having a basis weight of 340 g/m 
was used as a Support, and a low density polyethylene resin 
(density: 0.923 g/cc, melt index (MI)=3.7, m.p.=111 C.) 
was fused and extrusion laminated on one Surface Side of the 
paper using an extruder in order to form 20 um thick low 
density polyethylene resin layer. 

0156 Another surface side of the paper base is subjected 
to a corona discharge treatment. Thereafter, on the thus 
corona discharge treated Surface, a resinous composition 
comprising 100 parts by weight of crystalline polyamide 
(Nylon MXD6 grade 6007, mfd. by Mitsubishi Gas Kagaku 
K.K.) was fused and extruded by an extruder, in order to 
form a 30 um thick barrier layer. 
O157 Next, onto the exposed surface of the thus formed 
barrier layer, an anchor coat agent (A3210/A3075, mfd. by 
Takeda Chemical Industries, Ltd) was coated using the 
gravure coat method, and then it was dried with a dryer at 
80 C. in order to obtain an anchor coat layer having a coated 
amount of 1 g/m (in dry state). Further, onto a surface of the 
anchor coat layer, a low density polyethylene resin (density: 
0.923 g/cc, melt index (MI)=3.7, m.p. =111° C) was fused 
and extrusion laminated using an extruder in order to form 
30 um thick low density polyethylene resin layer. 

0158 (2) Then, the lamination product manufactured as 
above was Subjected to creasing ruled lines which were in 
accordance with the shape of a gable top type carton for 
liquid to be obtained and may be lengthwise, croSSwise, 
and/or Slantwise lines, while punching into a blank board 
having tabS for Sticking. Then, in order to prevent penetra 
tion and leaks of contents, the Skive hemming processing as 
an end-face processing was performed to the end faces of the 
blank board. After that, the hot-air processing was per 
formed to the tabs for sticking in order to fuse the low 
density polyethylene film of the tab for sticking, and which 
was followed by Superposing another edge portion of the 
blank board onto the fused face in order to paste them 
together and to form a body part Sealing portion. Thus, a 
tubular sleeve was manufactured. 

0159) Next, the inner surface of the bottom of the tubular 
sleeve thus manufactured was heated by hot-air in order to 
fuse the low density polyethylene film of the inner Surface, 
and which was followed by press Sealing in order to give a 
Sealed bottom portion. After that, from the opening portion 
of the opposite Side, fruit juice is injected. After the injec 
tion, the inner Surface of the top of the container was heated 
by hot-air in order to fuse the low density polyethylene film 
of the inner Surface, which was followed by press Sealing in 
order to give a Sealed gable top portion. Thus, the Sealed 
carton for liquid which was filled with contents was 
obtained. 

0160 Control 2 
0161) (1) A paper base having a basis weight of 340 g/m 
was used as a Support, and a low density polyethylene resin 
(density: 0.923 g/cc, melt index (MI)=3.7, m.p.=111 C.) 
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was fused and extrusion laminated on one Surface Side of the 
paper using an extruder in order to form 20 um thick low 
density polyethylene resin layer. 

0162 Another surface side of the paper base is subjected 
to a corona discharge treatment. Thereafter, on the thus 
corona discharge treated Surface, a resinous composition 
which was prepared by adequately kneading 50 parts by 
weight of crystalline polyamide (Nylon MXD6 grade 6007, 
mfd. by Mitsubishi Gas Kagaku K.K.) and 50 parts by 
weight of aliphatic nylon (SF1018A, mfd. by Ube Indus 
tries, Ltd.) was fused and extruded by an extruder, in order 
to form a 30 um thick barrier layer. 

0163 Next, onto the exposed surface of the thus formed 
barrier layer, an anchor coat agent (A3210/A3075, mfd. by 
Takeda Chemical Industries, Ltd) was coated using the 
gravure coat method, and then it was dried with a dryer at 
80 C. in order to obtain an anchor coat layer having a coated 
amount of 1 g/m (in dry state). Further, onto a Surface of the 
anchor coat layer, a low density polyethylene resin (density: 
0.923 g/cc, melt index (MI)=3.7, m.p. =111° C) was fused 
and extrusion laminated using an extruder in order to form 
30 um thick low density polyethylene resin layer. 

0164 (2) Then, the lamination product manufactured as 
above was Subjected to creasing ruled lines which were in 
accordance with the shape of a gable top type carton for 
liquid to be obtained and may be lengthwise, croSSwise, 
and/or Slantwise lines, while punching into a blank board 
having tabs for Sticking. Then, in order to prevent penetra 
tion and leaks of contents, the Skive hemming processing as 
an end-face processing was performed to the end faces of the 
blank board. After that, the hot-air processing was per 
formed to the tabs for sticking in order to fuse the low 
density polyethylene film of the tab for sticking, and which 
was followed by Superposing another edge portion of the 
blank board onto the fused face in order to paste them 
together and to form a body part Sealing portion. Thus, a 
tubular sleeve was manufactured. 

0.165 Next, the inner surface of the bottom of the tubular 
sleeve thus manufactured was heated by hot-air in order to 
fuse the low density polyethylene film of the inner surface, 
and which was followed by press Sealing in order to give a 
Sealed bottom portion. After that, from the opening portion 
of the opposite Side, fruit juice is injected. After the injec 
tion, the inner Surface of the top of the container was heated 
by hot-air in order to fuse the low density polyethylene film 
of the inner Surface, which was followed by press Sealing in 
order to give a Sealed gable top portion. Thus, the Sealed 
carton for liquid which was filled with contents according to 
the present invention was obtained. 

0166 Control 3 
0167 (1) A paper base having a basis weight of 340 g/m 
was used as a Support, and a low density polyethylene resin 
(density: 0.923 g/cc, melt index (MI)=3.7, m.p.=111° C) 
was fused and extrusion laminated on one Surface Side of the 
paper using an extruder in order to form 20 um thick low 
density polyethylene resin layer. 

0168 Another surface side of the paper base is subjected 
to a corona discharge treatment. Thereafter, on the thus 
corona discharge treated Surface, a resinous composition 
comprising 100 parts by weight of aliphatic nylon 
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(SF1018A, mfd. by Ube Industries, Ltd.) was fused and 
extruded by an extruder, in order to form a 30 um thick 
barrier layer. 

0169. Next, onto the exposed surface of the thus formed 
barrier layer, an anchor coat agent (A3210/A3075, mfd. by 
Takeda Chemical Industries, Ltd) was coated using the 
gravure coat method, and then it was dried with a dryer at 
80 C. in order to obtain an anchor coat layer having a coated 
amount of 1 g/m (in dry state). Further, onto a surface of the 
anchor coat layer, a low density polyethylene resin (density: 
0.923 g/cc, melt index (MI)=3.7, m.p. =111° C) was fused 
and extrusion laminated using an extruder in order to form 
30 um thick low density polyethylene resin layer. 

0170 (2) Then, the lamination product manufactured as 
above was Subjected to creasing ruled lines which were in 
accordance with the shape of a gable top type carton for 
liquid to be obtained and may be lengthwise, croSSwise, 
and/or Slantwise lines, while punching into a blank board 
having tabS for Sticking. Then, in order to prevent penetra 
tion and leaks of contents, the Skive hemming processing as 
an end-face processing was performed to the end faces of the 
blank board. After that, the hot-air processing was per 
formed to the tabs for sticking in order to fuse the low 
density polyethylene film of the tab for sticking, and which 
was followed by Superposing another edge portion of the 
blank board onto the fused face in order to paste them 
together and to form a body part Sealing portion. Thus, a 
tubular sleeve was manufactured. 

0171 Next, the inner surface of the bottom of the tubular 
sleeve thus manufactured was heated by hot-air in order to 
fuse the low density polyethylene film of the inner Surface, 
and which was followed by press Sealing in order to give a 
Sealed bottom portion. After that, from the opening portion 
of the opposite Side, fruit juice is injected. After the injec 
tion, the inner Surface of the top of the container was heated 
by hot-air in order to fuse the low density polyethylene film 
of the inner Surface, which was followed by press Sealing in 
order to give a Sealed gable top portion. Thus, the Sealed 
liquid carton which was filled with contents was obtained. 
0172 Measurement of Oxygen Permeability 

0173 With respect to the individual liquid cartons manu 
factured by aforementioned Examples 1-4 and Controls 1-3, 
the oxygen permeability was determined. 

0174 (1) Measurement of Oxygen Permeability This 
property was measured about (a) lamination products and 
(b) liquid cartons, under a temperature of 23 C. and a 
humidity of 40% RH by use of a measuring device (OXT. 
RAN, mfd. by MOCON, USA). The results obtained are 
shown in Table 1. 

TABLE 1. 

Oxygen permeability 

Lamination product Liquid Carton 

Example 1 5.0 1.5 
Example 2 7.3 2.O 
Control 1 10.5 4.0 
Control 2 22.O 1.O.O 
Control 3 65.O 25.0 
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0.175. In Table 1, the units of the oxygen permeability for 
the lamination product and the liquid carton are cc/m/day 
(at 23° C. and 90% RH) and cc/pkg/day at 23° C. and 90% 
RH), respectively. 
0176). As clear from the measurement results shown in 
Table 1, the articles belonging to Examples 1-2 were excel 
lent in oxygen permeability, while the articles belonging to 
Controls 1-3 were inferior oxygen permeability. 

What is claimed is: 
1. A lamination product comprising at least of an Outer 

most layer, a paper base, a barrier layer, layered in this order, 
wherein the barrier layer is made of a coating film of a resin 
composition comprising a resin and an inorganic lamellar 
compound. 

2. The lamination product according to claim 1, wherein 
each layer of the inorganic lamellar compound has a size in 
the planar direction within the range of 3 to 5000 nm, in a 
State that the inorganic lamellar is Subjected to completely 
delamination. 

3. The lamination product according to claim 1, wherein 
the thickness of each layer of the inorganic lamellar com 
pound is not more than 10 nm. 

4. The lamination product according to claim 1, wherein 
the aspect ratio of the inorganic lamellar compound is in the 
range of 30 to 50. 

5. The lamination product according to claim 1, wherein 
the cation exchange capacity of the inorganic lamellar 
compound is not less than 30 meq/10 g. 

6. The lamination product according to claim 1, wherein 
the layer Surface of the inorganic lamellar compound has 
been chemical treated with an organic ammonium Salt. 

7. The lamination product according to claim 1, wherein 
the inorganic lamellar compound comprises one or more of 
crayey minerals. 

8. The lamination product according to claim 1, wherein 
the inorganic lamellar compound includes at least lamellar 
Silicate. 

9. The lamination product according to claim 1, wherein 
the Volume ratio of (inorganic lamellar compound/resin) in 
the resin composition is in the range of (5/95) to (40/60). 

10. The lamination product according to claim 1, wherein 
the resin which is the constituent of the resin composition for 
the barrier layer comprises a crystalline polyamide, or a 
blend of a crystalline polyamide and aliphatic polyamide. 

11. The lamination product according to claim 1, wherein 
the resin which is the constituent of the resin composition for 
the barrier layer comprises nylon MXD6 resin (N-MXD6) or 
a blend of N-MXD6 and an aliphatic polyamide. 

12. The lamination product according to claim 1, wherein 
the outermost layer comprises a polyolefin type resin having 
a heat-Seal ability. 

13. The lamination product according to claim 1, wherein 
the paper base is that having a weighing in the range of 80 
to 600 g/m. 

14. The lamination product according to claim 1, wherein 
the lamination product further comprises an innermost layer 
comprising a polyolefin type resin having a heat-Seal ability. 

15. The lamination product according to claim 1, wherein 
the lamination product further comprises an innermost layer 
comprising an ethylene-C-olefin copolymer polymerized 
with a metallocene catalyst. 

16. The lamination product according to claim 1, wherein 
the lamination product comprises an outermost layer of 
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polyolefin type resin, a paper base, a barrier layer made of 
a coating film of a resin composition comprising a resin and 
an inorganic lamellar compound, an adhesive resin layer, 
and an innermost layer of polyolefin type resin. 

17. The lamination product according to claim 1, wherein 
the lamination product comprises an outermost layer of 
polyolefin type resin, a paper base, a thermoplastic resin 
layer of polyolefin type resin, an adhesive resin layer, a 
barrier layer made of a coating film of a resin composition 
comprising a resin and an inorganic lamellar compound, 
another adhesive resin layer, and an innermost layer of 
polyolefin type resin. 

18. A carton for liquid which is manufactured by using a 
lamination product which comprises at least of an outermost 
layer, a paper base and a barrier layer, layered in this order, 
wherein the barrier layer is made of a coating film of a resin 
composition comprising a resin and an inorganic lamellar 
compound, and Subjecting the lamination product to box 
forming. 

19. The carton for liquid according to claim 16, wherein 
each layer of the inorganic lamellar compound has a size in 
the planar direction within the range of 3 to 5000 nm, in a 
State that the inorganic lamellar is Subjected to completely 
delamination. 

20. The carton for liquid according to claim 18, wherein 
the thickness of each layer of the inorganic lamellar com 
pound is not more than 10 nm. 

21. The carton for liquid according to claim 18, wherein 
the aspect ratio of the inorganic lamellar compound is in the 
range of 30 to 50. 

22. The carton for liquid according to claim 18, wherein 
the cation exchange capacity of the inorganic lamellar 
compound is not less than 30 med/10 g. 

23. The carton for liquid according to claim 18, wherein 
the layer Surface of the inorganic lamellar compound has 
been chemical treated with an organic ammonium Salt. 

24. The carton for liquid according to claim 18, wherein 
the inorganic lamellar compound comprises one or more of 
crayey minerals. 

25. The carton for liquid according to claim 18, wherein 
the inorganic lamellar compound includes at least lamellar 
Silicate. 

26. The carton for liquid according to claim 18, wherein 
the volume ratio of (inorganic lamellar compound/resin) in 
the resin composition is in the range of (5/95) to (40/60). 

27. The carton for liquid according to claim 18, wherein 
the resin which is the constituent of the resin composition for 
the barrier layer comprises a crystalline polyamide, or a 
blend of a crystalline polyamide and aliphatic polyamide. 

28. The carton for liquid according to claim 18, wherein 
the resin which is the constituent of the resin composition for 
the barrier layer comprises nylon MXD6 resin (N-MXD6) or 
a blend of N-MXD6 and an aliphatic polyamide. 

29. The carton for liquid according to claim 18, wherein 
the outermost layer comprises a polyolefin type resin having 
a heat-Seal ability. 

30. The carton for liquid according to claim 18, wherein 
the paper base is that having a weighing in the range of 80 
to 600 g/m·. 

31. The carton for liquid according to claim 18, wherein 
the lamination product further comprises an innermost layer 
comprising a polyolefin type resin having a heat-Seal ability. 
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32. The carton for liquid according to claim 18, wherein 
the lamination product further comprises an innermost layer 
comprising an ethylene-C-olefin copolymer polymerized 
with a metallocene catalyst. 

33. The carton for liquid according to claim 18, wherein 
the lamination product comprises an outermost layer of 
polyolefin type resin, a paper base, a barrier layer made of 
a coating film of a resin composition comprising a resin and 
an inorganic lamellar compound, an adhesive resin layer, 
and an innermost layer of polyolefin type resin. 
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34. The carton for liquid according to claim 18, wherein 
the lamination product comprises an outermost layer of 
polyolefin type resin, a paper base, a thermoplastic resin 
layer of polyolefin type resin, an adhesive resin layer, a 
barrier layer made of a coating film of a resin composition 
comprising a resin and an inorganic lamellar compound, 
another adhesive resin layer, and an innermost layer of 
polyolefin type resin. 


