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CONTAINER AND CONTAINER ASSEMBLY 

 

Technical Field 

[0001] 

 The present invention relates to a container for containing a liquid and to a 5 

container assembly including this container. 

 

Background of the Art 

[0002] 

 Liquids such as material liquids for foods and high-purity chemical solutions for 10 

industrial use (for example, photoresist and cleaning agent used in manufacture of 

semiconductors and manufacture of liquid crystal displays) are contained in containers 

while their high purities are maintained so as to prevent contamination by foreign 

substances or deterioration of the liquids.  These liquids are stored and transported 

while being contained in the containers.  Also, a container containing a liquid is set into 15 

a liquid feeder, and the liquid is discharged from the container and is used. 

[0003] 

 In general, the bottom surface of such a container is formed to be flat so as to 

enable the container to stand by itself.  A method for discharging a liquid by means of 

pressure feed is a known technique.  In this method, a liquid feed pipe and a gas supply 20 

pipe are inserted into a container, and a gas is fed into the container through the gas 

supply pipe so as to increase the internal pressure of the container, thereby feeding the 

liquid into the liquid feed pipe, whereby the liquid is discharged from the container.  In 

this case, a high-pressure gas (for example, 100 to 200 kPa) is frequently used so as to 

pressure-feed a liquid which is high in viscosity and does not flow easily.  In the case 25 

of a generally known container having a flat bottom surface, when the pressure inside 
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the container increases due to supply of the high-pressure gas, the bottom surface may 

bulge and deform, and the container may tilt.  When the amount of the liquid remaining 

in the container decreases, the end of the liquid feed pipe becomes unable to reach the 

liquid, because of the deformation of the bottom surface and the tilting of the container, 

possibly resulting in the inability to discharge from the container a portion of the liquid 5 

contained in the container. 

[0004] 

 Patent Document 1 describes a container having a hemispherical bottom surface 

and a support base (cradle) for enabling the container to stand by itself.  As a result of 

engagement between a concave groove formed on the outer surface of a circumferential 10 

wall of the container and being continuous in the circumferential direction and convex 

portions provided on the inner surface of a circumferential wall of the support base, the 

container and the support base are fitted together.  Since the bottom surface of the 

container is hemispherical, the internal pressure of the container generated as a result of 

supply of the above-described high-pressure gas acts equally on the bottom surface.  15 

Since the entire bottom surface extends downward due to the pressure of the high-

pressure gas, the concave groove follows this extension and extends in the manner of a 

helical spring.  Consequently, the concave groove pushes out the convex portions of 

the cradle and cannot maintain the engagement with the convex portions.  As a result, 

the container comes off the support base and falls over, and it becomes unable to stably 20 

pressure-feed the liquid. 

[0005] 

 Patent Document 2 describes a liquid container which includes a container main 

body having a round bottom and a support base which has a penetrating portion at its 

center and which supports the container main body, thereby enabling the container main 25 

body to stand by itself.  A circumferential groove for engagement with the support base 
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is formed on the container main body.  When this liquid container is used, it is set into 

a liquid feeder which includes a pedestal having a protrusion which is fitted into the 

penetrating portion of the support base and comes into contact with the round bottom, 

and a pressing member which presses an upper end of the container main body.  Since 

the container main body is sandwiched between container supports provided in the liquid 5 

feeder, such as the protrusion of the pedestal and the pressing member, even when the 

internal pressure of the container main body increases, the circumferential groove does 

not extend and the container main body does not come off the support base.  However, 

in the case of the liquid container described in Patent Document 2, since the liquid feeder 

having container supports such as the protrusion and the pressing member is 10 

indispensable to pressure-feed the liquid within the container by the high-pressure gas, 

limitations are imposed on liquid feeders into which the container can be set, and 

therefore, the liquid container described in Patent Document 2 is poor in versatility. 

[Patent Documents] 

[0006] 15 

 [Patent Document 1] JPS58-76899U 

 [Patent Document 2] JP2011-098736A 

 

Summary of the Invention 

Problems to be Solved by the Invention 20 

[0007] 

 The present invention has been accomplished so as to solve the above-described 

problems, and an object of the present invention is to provide a container and a container 

assembly which can remarkably suppress deformation of the container, without use of 

container supports of a liquid feeder, even when the internal pressure of the container 25 

becomes high at the time of pressure feed of a liquid by using a high-pressure gas, 
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whereby stable liquid feed can be performed.  The container and the container 

assembly have a high degree of versatility such that, for their use, they can be set into a 

liquid feeder having no container support. 

 

Means for Solving Problems 5 

[0008] 

 A container of the present invention which has been accomplished so as to 

achieve the above-described object is a container used to contain a liquid and to 

pressure-feed the liquid, comprising an approximately cylindrical main body portion, a 

cylindrical mouth opening at one end of the main body portion, a stepped portion 10 

continuously extending from the other end of the main body portion and having a 

reduced diameter, and a round bottom portion continuously extending from the stepped 

portion and bulging away from the stepped portion, wherein a plurality of concave 

portions for engagement with claw portions of a support base which enables the 

container to stand by itself are intermittently formed at the stepped portion, the 15 

concave portions being recessed at positions which do not overlap with a series of 

parting lines extending through the main body portion, the stepped portion, and the 

round bottom portion, and wherein each of the concave portions has an approximately 

elliptical shape elongated in a circumferential direction of the main body portion, and 

the total length of the plurality of concave portions in the circumferential direction 20 

accounts for 20 to 50% of the largest peripheral length of the main body portion. 

[0009] 

 In the container, the concave portions may be provided, symmetrically with 

respect to the parting lines, at four locations each being an angle of 20 to 45° away 

from the corresponding parting line or at six locations separated from one another by 25 

an angle of 60°, the angles being those about a center axis of the main body portion. 
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[0010] 

 In a container assembly of the present invention, the main body portion of each 

of the above-described containers has a trunk portion and a neck portion which is 

located closer to the cylindrical mouth and whose diameter is smaller than that of the 

trunk portion, and a handle is fitted and/or screwed onto an outer surface of the neck 5 

portion. 

[0011] 

 The container assembly includes any of the above-described containers and a 

support base which has an opening into which the round bottom portion is fitted and 

claw portions which extend from a circumferential edge of the opening and are 10 

engaged with the concave portions, whereby the support base enables the container to 

stand by itself. 

 

Effects of the Invention 

[0012] 15 

 According to the container and the container assembly of the present invention, 

even when the internal pressure of the container becomes high at the time of pressure-

feed of the liquid, the container does not extend or deform due to pressure, because the 

concave portions for engagement with the claw portions of the support base are 

intermittently formed at particular positions.  Therefore, the support base does not 20 

come off the container , and therefore, pressure-feed of the liquid can be performed 

stably. 

[0013] 

 Also, since the container itself does not extend in the direction of its center axis 

at the time of pressure feed of the liquid, container supports for suppressing 25 

deformation of the container are not required to be provided in liquid feeders.  
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Therefore, the container and the container assembly can cope with various types of 

liquid feeders and have a high degree of versatility. 

 

Brief Description of Drawings 

[0014] 5 

 Fig. 1 shows a front view of a container to which the present invention is applied 

and an end view taken along line A-A and viewed in the arrow direction. 

 Fig. 2 shows a perspective view and an exploded perspective view of a container 

assembly to which the present invention is applied. 

 Fig. 3 is an end view showing a different example of the container to which the 10 

present invention is applied. 

 Fig. 4 shows an end view of a container of Comparative Example 1 which falls 

outside the scope of the present invention. 

 Fig. 5 shows perspective views of containers of Comparative Examples 2 and 4 

which fall outside the scope of the present invention. 15 

 

Mode for Carrying out the Invention 

[0015] 

 Hereunder, embodiments for practicing the present invention will be explained in 

detail, but the scope of the present invention is not limited to these embodiments. 20 

[0016] 

 Fig. 1 shows one embodiment of a container 10 of the present invention.  Fig. 

1(a) is a front view of the container 10, and Fig. 1(b) is an end view taken along line A-

A and viewed in the arrow direction.  The container 10 is a container for pressure feed 

which contains a liquid and which can endure an internal pressure of up to 200 kPa.  25 

The container 10 includes a tubular main body portion 12, a cylindrical mouth 11 which 
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is open at one end (upper end) of the main body portion 12, a stepped portion 13 which 

is continuous from the other end (lower end) of the main body portion 12, and a round 

bottom portion 15 which continuously extends away from the stepped portion 13 and 

bulges downward to have an approximately hemispherical shape.  The internal space 

of the container 10 communicates with the outside through the cylindrical mouth 11.  5 

This opening and a lower end of an inner wall of the round bottom portion 15 face each 

other. 

[0017] 

 The main body portion 12 has an upper end portion 12a at which the cylindrical 

mouth 11 is open, a neck portion 12b which extends from its lower end, and a trunk 10 

portion 12c which extends further downward from a lower end of the neck portion 12b.  

The diameter of the trunk portion 12c decreases gradually toward the neck portion 12b.  

Also, external threads 12a1 and 12b1 protrude respectively from outer circumferential 

surfaces of the upper end portion 12a and the neck portion 12b. 

[0018] 15 

 The container 10 is made of a resin and is formed by direct blow molding.  In the 

direct blow molding, a tubular resin material which is formed by extruding a molten 

resin at high temperature and is called parison is sandwiched in split molds having 

engraved desired shapes to be produced.  In this state, a lower end of the parison is 

pinched off by the molds, whereby a pinched-off portion is formed.  A portion where 20 

the parison has been pinched off becomes a bottom portion of the container.  

Subsequently, compressed air is fed into the parison through a blow pin.  As a result, 

the parison is bulged and pressed against the inner wall of the mold, whereby the 

container is formed.  Parting lines PL, which are marks of the mating interface of the 

split molds, are formed continuously through the upper end portion 12a, the neck portion 25 

12b, the trunk portion 12c, the stepped portion 13, and the round bottom portion 15. 
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[0019] 

 Since the container 10 is a product formed by direct blow molding, the stepped 

portion 13, which is continuous with and directly adjacent to the round bottom portion 

15, has a slightly larger thickness in the vicinity of the parting lines PL, as compared 

with wall thicknesses at other locations on the same circumference.  This thicker 5 

portion contributes to increasing rigidity, thereby suppressing deformation of the 

container. 

[0020] 

 In the front view as shown in Fig. 1(a), in a region from a lower end of the main 

body portion 12 to the stepped portion 13, the concave portions 14 are recessed from an 10 

outer surface of the container 10 toward its center axis at four locations which are located 

on opposite sides of the parting lines PL and are symmetric with respect to the parting 

lines PL.  The four concave portions 14 do not overlap with the parting lines PL and 

are formed at the stepped portion 13 to be arranged in a row in the circumferential 

direction of the container 10.  Claw portions 21 of a support base 20, which will be 15 

described later, are engaged with the concave portions 14 (see Fig. 2).  As a result, the 

container 10 and the support base 20 are coupled together, whereby the container 10 

stands by itself.  All of the four concave portions 14 have the same shape.  Each 

concave portion 14 has an approximately elliptical shape; i.e., its length H along the 

circumferential direction of the main body portion 12 (circumferential direction length 20 

H) is greater than its length along the direction of the center axis of the main body portion 

12 (namely, the direction of the center axis of the container 10) (center axis direction 

length V). 

[0021] 

 The center point h of the circumferential direction length H of each concave 25 

portion 14 is located an angle of θ away from the position of the boundary between the 
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main body portion 12 and the stepped portion 13 on a corresponding parting lines PL.  

Namely, in a cross sectional view of the container 10 at the boundary between the main 

body portion 12 and the stepped portion 13, each of the four concave portions 14 is 

separated and deviated, by the smallest angle θ, from a reference line Y, which passes 

through the center axis C of the container 10 and connects the parting lines PL.  In the 5 

example shown in Fig. 1(b), the angle θ is 30°. 

[0022] 

 Since the plurality of concave portions 14 are not connected in series and provided 

intermittently as described above, even when the internal pressure of the container 10 

increases due to the pressure of the high-pressure gas which is introduced at the time of 10 

pressure feed of the liquid contained in the container 10, extension of the concave 

portions 14 in the direction of the center axis direction length V can be suppressed, and 

the engagement between the concave portions 14 and the claw portions 21 is maintained, 

so the support base 20 does not come off the container 10.  Also, since the concave 

portions 14 do not extend due to high pressure, the container 10 does not extend in the 15 

direction of the center axis (the vertical direction in Fig. 1(a)), and the overall height of 

the container 10 hardly changes between the case where the internal pressure of the 

container 10 is normal pressure and the case where the internal pressure of the container 

10 is high pressure.  Since the container 10 can be applied to various types of liquid 

feeders which may or may not have container supports for suppressing deformation of 20 

containers, the container 10 has a high degree of versatility.  As described above, 

according to the container 10 of the present invention, there do not arise a problem that, 

as in the case of a conventionally known container having a circumferential groove 

which is continuously concaved along the outer circumference of the container, the 

circumferential groove extends under high pressure and the support base comes off the 25 

container, and a problem that the overall height increases.  In addition, the container 10 
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eliminates the necessity of container supports of the liquid feeder. 

[0023] 

 In the case where the container 10 has four concave portions 14, the above-

described angle θ is preferably 20 to 45°, more preferably 20 to 40°, further preferably 

20 to 30°, and most preferably 30°.  Also, it is preferred that the plurality of angles θ 5 

are the same.  When the angle θ falls within this range, the concave portions 14 can be 

disposed near the parting lines PL where the wall thickness is slightly larger and 

therefore deformation does not occur easily. 

[0024] 

 In the case where, as shown in Fig. 1(b), the four concave portions 14 are disposed 10 

in point symmetry with respect to the center axis C serving as a point of symmetry, in 

line symmetry with respect to the reference line Y serving as an axis, and/or in line 

symmetry with respect to the reference line X serving as an axis where the reference line 

X perpendicularly intersecting the reference line Y at the center axis C, since the high 

pressure at the time of pressure feed equally acts on each concave portion 14, extension 15 

of the container 10 can be suppressed more effectively.  In addition, when the claw 

portions 21 of the support base 20 provided at positions corresponding to the concave 

portions 14 are engaged with the concave portions 14, the container 10 and the support 

base 20 can be coupled together by merely aligning a pair of the concave portion 14 and 

the claw portion 21 with each other. 20 

[0025] 

 The ratio of the sum total of the circumferential direction lengths H of the concave 

portions 14 to a largest peripheral length D of the main body portion 12 (the longest 

circumferential length of the outer circumference of the main body portion 12; see Fig. 

2(a)); i.e., an occupancy ratio of the circumferential direction lengths H of the concave 25 

portions 14 to the largest peripheral length D of the main body portion 12, is represented 



11 

by an expression of occupancy ratio = (H×N/D)×100, where N represents the number of 

the concave portions 14.  This occupancy ratio is preferably 10 to 90%, more preferably 

15 to 70%, and further preferably 20 to 50%.  Wehn the occupancy ratio falls within 

this range, it is possible to engage the claw portions 21 with the concave portions 14 

infallibly, and to suppress extension of the concave portions 14 due to application of 5 

high pressure to the interior of the container 10.  The circumferential direction length 

H is an outer circumferential length of the main body portion 12 which is missing due 

to presence of each concave portion 14. 

[0026] 

 The largest peripheral length of the main body portion 12 is determined based on 10 

the outer diameter of the main body portion 12, which is arbitrarily set in accordance 

with a required capacity of the container 10.  The capacity of the container 10 is 

specifically 3 to 20 L, more specifically 3 to 10 L.  The outer diameter of the main body 

portion 12 is set, for example, to 120 to 360 mm.  Notably, no particular limitation is 

imposed on the center axis direction length V of the concave portions 14, and the center 15 

axis direction length V is set to 4 to 15 mm. 

[0027] 

 When the liquid is to be fed by means of pressure feed, a liquid feed pipe (not 

shown) is inserted from the cylindrical mouth 11 straight toward the round bottom 

portion 15, and its end is positioned such that a slight gap remains between the end and 20 

an inner wall surface of a top portion of the round bottom portion 15.  As the liquid is 

discharged from the container 10 as a result of the pressure feed, the liquid remaining in 

the container 10 collects at the top portion of the round bottom portion 15 having an 

approximately hemispherical shape.  Since the end of the liquid feed pipe is positioned 

in the vicinity of the top portion of the round bottom portion 15, the residual amount of 25 

the liquid can be reduced considerably. 
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[0028] 

 Also, even when the internal pressure of the container 10 becomes high due to the 

high-pressure gas which is introduced into the container 10 at the time of pressure feed, 

since the bottom surface of the container 10 has an approximately hemispherical shape 

and therefore the pressure acting on the inner wall surface of the round bottom portion 5 

15 is dispersed, deformation of the bottom surface is suppressed.  The radius of 

curvature of the inner wall surface of the round bottom portion 15 is preferably 1 to 5 

times a value obtained by dividing the largest peripheral length D by 2π (namely, the 

radius of the trunk portion 12c), more preferably 1 to 4 times the value, and further 

preferably 1 to 3 times the value. 10 

[0029] 

 Fig. 2(a) shows a perspective view of a container assembly 100 of the present 

invention, and Fig. 2(b) shows an exploded perspective view of the container assembly 

100.  The container assembly 100 is composed of the container 10, a support base 20, 

and a handle 30.  Like the container 10, the support base 20 and the handle 30 are also 15 

made of a resin. 

[0030] 

 The support base 20 has a flat cylindrical shape as a whole and has an opening at 

its upper end.  The support base 20 has an outer diameter equal to an outermost 

diameter of the main body portion 12 of the container 10.  Around the opening of the 20 

support base 20, claw portions 21 are provided at positions corresponding to the concave 

portions 14.  The claw portions 21 extend upward from a side wall portion of the 

support base 20.  Each claw portion 21 is curved, in the shape of a hook, toward the 

center axis side of the support base 20.  Since the support base 20 is made of a resin, 

the claw portions 21 have a slight degree of flexibility.  Therefore, when the container 25 

10 and the support base 20 are coupled together, the claw portions 21 come into contact 
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with an upper end portion of the round bottom portion 15 and deflect so as to slightly 

expand outward from the side surface of the support base 20, and then are fitted into the 

recessed concave portions 14.  Since the container 10 and the support base 20 are 

coupled together only by engagement between the claw portions 21 and the concave 

portions 14, they can be coupled and decoupled easily when necessary.  Notably, the 5 

outer diameter of the support base 20 may be smaller than the outermost diameter of the 

main body portion 12. 

[0031] 

 The handle 30 has an annular portion 31 and an ear portion 32.  The annular 

portion 31 has a ring-like shape, thereby forming a circular opening.  The annular 10 

portion 31 is attached to the neck portion 12b of the container 10 in such a manner that 

it surrounds the neck portion 12b.  The ear portion 32 extends from a portion of an 

outer circumference of the annular portion 31 in a radial direction of the annular portion 

31.  The annular portion 31 has an attachment hole 31a through which the neck portion 

12b passes and an internal thread 31b provided on an inner wall surface of the annular 15 

portion 31.  Meanwhile, the ear portion 32 has a circular opening as a finger 

engagement hole 32a into which a finger is inserted.  Planes defined by the opening 

circles of the attachment hole 31a and the finger engagement hole 32a are located to be 

orthogonal to each other.  The handle 30 is detachably attached to the container 10 as 

a result of screw engagement between the external thread 12b1 and the internal thread 20 

31b.  The handle 30 is attached to the container 10 when necessary.  For example, 

when a worker carries the container assembly 100, the worker can insert his/her finger 

into the finger engagement hole 32a, and lift and carry the container assembly 100. 

[0032] 

 The handle 30 is not molded integrally with the container 10 and is separate from 25 

the container 10.  Thus, the container 10 has a shape of point symmetry with respect to 
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its center axis (excluding the external threads 12a1 and 12b1).  As a result, when the 

container 10 is produced by direct blow molding, it is possible to prevent the container 

10 from having uneven thickness (excluding the bottom portion 15 and a pinch-off 

portion formed in its vicinity) , thereby effectively suppressing deformation at the time 

of pressure feed. 5 

[0033] 

 Figs. 1 and 2 show the example in which the number of concave portions 14 is 4.  

However, no limitation is imposed on the number of the concave portions 14 so long as 

a plurality of concave portions 14 are formed.  Specifically, the number of concave 

portions 14 may be 2 to 6.  Fig. 3(a) shows an example in which the number of the 10 

concave portions 14 is 2.  Fig. 3(b) shows an example in which the number of the 

concave portions 14 is 3.  Fig. 3(c) shows an example in which the number of the 

concave portions 14 is 5.  Fig. 3(d) shows an example in which the number of the 

concave portions 14 is 6.  Each of these drawings is an end view which represents an 

end surface obtained in the same manner as in Fig. 1(b).  Specifically, the end surface 15 

is obtained by cutting the container 10 at a position between the main body portion 12 

and the stepped portion 13, and the obtained end surface is viewed in the direction toward 

the stepped portion 13. 

[0034] 

 The two concave portions 14 in Fig. 3(a) are provided at positions determined such 20 

that the positions are in point symmetry with respect to the center axis C of the container 

10 serving as a point of symmetry and each position is an angle θ (= 45°) away from a 

corresponding parting line PL at the boundary between the main body portion 12 and 

the stepped portion 13.  The three concave portions 14 in Fig. 3(b) are provided at 

positions which are separated from one another by an angle θ1 (= 120°) and which are 25 

symmetric with respect to the reference line X, which is perpendicular to the reference 
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line Y.  The concave portions 14 in Fig. 3(c) are provided at positions which are 

separated from one another by an angle θ1 (= 72°) and which are symmetric with respect 

to the reference line X.  The concave portions 14 in Fig. 3(d) are provided at positions 

which are separated from one another by an angle θ1 (= 60°) and which are symmetric 

with respect to the reference lines X and Y.  In each of the examples, the concave 5 

portions 14 are intermittently formed at equal intervals or at unequal intervals in the 

horizontal direction of the container 10 and do not overlap with the parting lines PL. 

[0035] 

 The material of the container 10 is a thermoplastic resin.  The member which 

constitutes the container 10 may have a single-layer structure or a multilayer structure.  10 

In both the case where the container 10 has a single-layer structure and the case where 

the container 10 has a multilayer structure, the thermoplastic resin which constitutes the 

container 10 preferably has a flexural modulus of at least 700 MPa.  In the case where 

the container 10 has a multilayer structure, it is sufficient that resin layers which form 

the multilayer structure have the above-described flexural modulus as a whole.  The 15 

container 10 formed of a thermoplastic resin having a flexural modulus of at least 700 

MPa enables pressure-feed of the liquid by using a gas having a pressure of up to 200 

kPa, without causing breakage of the container or large deformation of the container.  

The flexural modulus can be determined in accordance with JIS K7171(2016). 

[0036] 20 

 The greater the wall thickness of the container 10, the greater the degree to which 

the strength of the container can be enhanced.  Meanwhile, when the wall thickness is 

excessively large, a large amount of a raw material is needed, and the container has an 

excessively large weight.  In view of this, it is preferred that the container 10 has a 

smaller wall thickness so long as the container 10 can be molded by using a 25 

thermoplastic resin having a flexural modulus of at least 700 MPa and a required strength 
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can be secured.  For example, the wall thickness of the trunk portion 12c of the 

container 10 may be 0.8 to 4 mm. 

[0037] 

 The material of the container 10 may be a high-purity thermoplastic resin.  In the 

case where the container 10 has a multilayer structure, it is sufficient that at least the 5 

material of its inner surface is a high-purity thermoplastic resin.  The container 10 

formed of a high-purity thermoplastic resin is suitable for containing a liquid required to 

have a high degree of cleanness, such as semiconductor materials, chemical solutions 

for manufacture of semiconductors, and food materials.  The high-purity thermoplastic 

resin refers to a resin which does not cause leaching of impurity particulates into the 10 

liquid contained in the container 10 in an amount in excess of a predetermined reference 

value.  Cleanness is known as an index representing this reference value.  The 

cleanness shows the degree to which the quality of the liquid deteriorates as a result of 

leaching of impurity particulates into the liquid contained in the container for a long 

period of time.  The cleanness can be obtained by storing ultrapure water or a 15 

photoresist liquid in a test container for a certain period of time and then counting the 

number of particulates present in a portion (1 mL) of the liquid stored in the container.  

Particulates whose particle sizes are 0.3, 0.2, 0.1, and/or 0.06 µm or greater are counted 

in accordance with a standard to be applied.  Specifically, the cleanness is defined by 

the following mathematical expression (1). 20 

[0038] 

[Mathematical expression 1] 

 Cleanness (counts/mL) =
�(������)��/�(��)

�(��)��(��)
    (1) 

[0039] 

 In Mathematical expression (1), "a" represents the capacity of the test container, 25 
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and "b" represents the amount of liquid sampled from the test container.  First, a liquid 

sample for measuring the initial cleanness is collected as follows.  Into the test 

container having a capacity a (mL), ultrapure water or a photoresist liquid is poured in 

an amount which is half of the capacity of the test container; i.e., a/2 (mL).  After 

shaking the test container for 15 seconds and leaving it for 24 hours, the ultrapure water 5 

or photoresist liquid is sampled as the liquid sample.  A plug is attached to the container 

after measurement of the initial cleanness, and the container is allowed to stand for a 

certain period of time.  Then, the container is rotated three times without generating 

bubbles.  Subsequently, another liquid sample for measuring the cleanness after the 

ultrapure water or photoresist liquid having been stored is collected.  The parameter "c" 10 

is a value representing the number of particulates contained in the entire sample liquid 

and counted by a particle counter.  The initial cleanness and the cleanness after storage 

for the certain period of time are calculated from that numerical value in accordance with 

Expression (1).  The smaller the numerical value of the cleanness, the smaller the 

degree to which the quality of the photoresist liquid has deteriorated.  When the 15 

cleanness is smaller than 100 number/mL, it shows that the container has contained the 

photoresist liquid without deteriorating its quality.  Such photoresist liquid does not 

lower the quality and yield of semiconductors or liquid crystal displays (LCD). 

[0040] 

 A resin which is determined to satisfy the condition that a container 10 formed of 20 

that resin and used as a test container have a predetermined cleanness is chosen as a 

high-purity thermoplastic resin for forming the container 10.  In the case where the 

container 10 contains a photoresist liquid, a resin whose cleanness is smaller than 100 

number/mL (one example of the predetermined reference value) is used.  In other 

words, the high-purity thermoplastic resin is a resin which does not cause leaching of 25 

impurity particulates into the liquid in an amount in excess of the predetermined 
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reference value.  Alternatively, a resin whose cleanness is smaller than 200 number/mL 

may be used in accordance with a standard to be applied.  Also, a resin whose cleanness 

is smaller than 50 number/mL, smaller than 10 number/mL, smaller than 5 number/mL, 

or smaller than 3 number/mL may be used.  Notably, the plug (not shown) of the 

container is preferably formed of the high-purity thermoplastic resin. 5 

[0041] 

 Also, instead of the cleanness, the degree of lowering of transparency of liquid 

(another example of the predetermined reference value) may be used to define the degree 

of leaching of impurity particulates. 

[0042] 10 

 Examples of the resin used to from the container 10 include polyolefins such as 

polyethylene and polypropylene, polyamide, polyvinyl alcohol, poly (ethylene-co-vinyl 

alcohol), polyester, and polyphenylene oxide.  One or more of these resins may be used 

to form a single-layer container, and a plurality of these resins may be used to form a 

multilayer container.  Among them, polyethylene is preferred.  Specific examples 15 

include linear polyethylene (LLDPE) and high-density polyethylene (HDPE), which are 

copolymers of ethylene and α-olefin.  From the viewpoint of rigidity and cleanness, it 

is preferable to form the container 10 with high-density polyethylene.  From the 

viewpoint of environmental protection, it is preferable to use a resin that can be recycled 

as a material. 20 

[0043] 

 The melt flow rate of high-density polyethylene is preferably 0.01 to 3.0 g/10 

minutes, more preferably 0.05 to 2.0 g/10 minutes.  The density of high-density 

polyethylene is preferably 0.940 to 0.970 g/cm3, more preferably 0.950 to 0.960 g/cm3.  

The melt flow rate can be determined in accordance with JIS K6760 (1995). 25 

[0044] 
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 At least the inner wall surface of the container 10 may be made of a polyethylene 

or ethylene α-olefin copolymer resin having a density of 0.940 to 0.970 g/cm3.  This 

resin is preferred such that the weight average molecular weight measured by gel 

permeation chromatography is 10×104 to 30×104, the amount of polymer having a 

molecular weight of 1×103 or less is less than 2.5% by mass, and the amounts of a 5 

neutralizer, an antioxidant, and a light stabilizer, which are quantified by liquid 

chromatography, are 0.01% by mass or less.  Here, the α-olefin may be at least one 

selected from the group consisting of propylene, butene-1, 4-methyl-pentene-1, hexene-

1, and octene-1.  Use of such a resin enables production of a container 10 which 

exhibits high mechanical strength and is excellent in handling and in which leaching of 10 

impurity particulates into the contained liquid is considerably suppressed. 

[0045] 

 The material of the container 10 may be a resin composition which includes a 

polyethylene or ethylene / α-olefin copolymer resin having a density of 0.940 to 0.970 

g/cm3; a neutralizer, an antioxidant, and a light stabilizer; a light blocking pigment 15 

containing an inorganic pigment and/or an organic pigment; and a dispersant which is 

an olefin polymer having a number average molecular weight of 2×103 or more.  This 

resin preferably has a weight average molecular weight of 10×104 to 30×104 measured 

by gel permeation chromatography, and the amount of polymer having a molecular 

weight of 1×103 or less is less than 5% by mass.  The amounts of the neutralizer, 20 

antioxidant, and light stabilizer in the resin composition are preferably 0.01% by mass 

or less, respectively.  At least one selected from titanium oxide, carbon black, and red 

iron oxide are used as the above-described inorganic pigment.  At least one selected 

from phthalocyanine-type, quinacridone-type, and azo-type organic pigments are used 

as the above-described organic pigment.  The amount of the light blocking pigment in 25 

the resin composition is preferably 0.01 to 5% by mass.  The amount of the dispersant 
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of the olefin-based polymer is preferably less than 5% by mass.  Use of such a resin 

composition enables obtainment of a container 10 which exhibits high mechanical 

strength and is excellent in handling, in which leaching of impurity particulates into the 

contained liquid is considerably suppressed, and which can prevent deterioration of the 

liquid caused by light.  Such container 10 is suitably used for storing a chemical 5 

solution for manufacture of semiconductors or the above-mentioned solvent for 

production of pharmaceuticals. 

[0046] 

 The container 10 may have a layer structure having an inner layer, an intermediate 

layer, and an outer layer.  In this case, the inner layer is preferably formed of a high-10 

purity resin which includes at least one of an olefin polymer (e.g., ethylene, propylene, 

butene-1, 4-methyl-pentene-1, hexene-1, or octene-1) and a copolymer composed of 

ethylene and olefin other than ethylene; and a neutralizer, an antioxidant, and a light 

stabilizer.  In this case, the amounts of the neutralizer, the antioxidant, and the light 

stabilizer are preferably 0.01% by mass at a maximum, respectively.  The intermediate 15 

layer preferably contains a solvent barrier resin containing poly (ethylene-co-vinyl 

alcohol).  Further, an adhesive resin layer formed of maleic acid modified polyethylene 

or the like may be provided between the inner layer and the intermediate layer and/or 

between the intermediate layer and the outer layer.  The outer layer preferably includes 

a resin composition containing a light-blocking substance.  This resin composition may 20 

contain a pigment dispersant in an amount of less than 5% by mass and a light-blocking 

pigment in an amount of 0.01 to 5% by weight.  The pigment dispersant is made of an 

olefin-based polymer such as polyethylene and polypropylene having a number average 

molecular weight of 2×103 or more.  The light-blocking pigment contains an inorganic 

pigment and/or an organic pigment.  This resin composition may also contain an UV 25 

absorber in an amount of less than 2.5% by weight.  According to such a layer structure, 
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since particulates and metal ions do not leach from the container 10 during storage and 

transportation of the liquid, the quality of the high-purity liquid can be maintained, and 

the container 10 that is difficult to break and lightweight is obtained.  

[0047] 

 No particular limitation is imposed on the materials of the support base 20 and the 5 

handle 30, and the materials may be the same or different from the material of the 

container 10.  Examples of the materials include a homopolymer and/or a copolymer 

and/or a polymer blend, each of which includes at least one of the group consisting of 

low-density polyethylene, medium-density polyethylene, high-density polyethylene, 

linear low-density polyethylene, polypropylene, polybutene, polystyrene, polyvinyl 10 

acetate, poly(methyl methacrylate), poly(ethyl methacrylate), poly(acrylic acid), cyclic 

polyolefin, polyacrylonitrile, polyamide (nylon), polyesters such as polyethylene 

terephthalate and polybutylene terephthalate, polyurethane, polycarbonate, polyimide, 

polyphenylene sulfide, and poly(vinyl chloride). 

[0048] 15 

 As a method for manufacturing the container 10, direct blow molding (extrusion 

blow molding) is mentioned, but instead of this, known blow molding such as injection 

blow molding, multilayer extrusion blow molding, and stretch blow molding may be 

employed.  The method for manufacturing the support base 20 and the handle 30 is 

preferably injection molding. 20 

[0049] 

 Examples of the liquid contained in the container 10 include liquid chemicals such 

as methanol, ethanol, isopropanol, isobutanol, ethylene glycol, acetone, ethyl acetate, 

toluene, dimethylformamide, ethylene glycol acetate, methoxypropyl acetate, and butyl 

cellosolve; chemical solutions for manufacture of semiconductors and liquid crystal 25 

devices such as photoresist liquids and cleaning agents; medical and pharmaceutical 
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solutions such as disinfectants, infusions, dialysates, and formulation raw materials; and 

chemical solutions for food industry such as flavorings, concentrates, and food additives. 

 

Description of Embodiment 

[0050] 5 

 The present invention will now be described specifically by referring to examples.  

However, the present invention is not limited to these examples. 

[0051] 

(Example 1)  

 High-density polyethylene resin (melt flow rate: 0.3 g/10 min, density: 0.951 10 

g/cm3, flexural modulus: 1370 MPa), serving as the material of the container 10, was 

hot-melted and extruded by an extruder to form a parison.  The parison was sandwiched 

in a two-part mold and direct blow molding was performed, thereby fabricating a 

container 10 of Example 1.  The container 10 had four concave portions 14.  Each of 

the four concave portions 14 had a circumferential direction length H of 25 mm and a 15 

center axis direction length V of 6 mm and was 30° away from the position of the 

boundary between the main body portion 12 and the stepped portion 13 on the 

corresponding parting line PL.  The largest peripheral length D of the main body 

portion 12 was is 160π mm, and the proportion of the circumferential direction lengths 

H of the four concave portions 14 to the largest peripheral length D, i.e. the occupancy 20 

ratio (H×N/D×100), was 20%. 

[0052] 

 The support base 20 and the handle 30 were fabricated by injection molding using 

linear low-density polyethylene resin (melt flow rate: 4.0 g/10 min, density: 0.938 g/cm3).  

The support base 20 was coupled to the container 10, and the handle 30 was attached to 25 

the container 10 by screwing, thereby fabricating the container assembly 100. 
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[0053] 

(Measurement of shape change at high pressure) 

 The length of the container 10 from the upper end of the main body portion 12 to 

the lower end of the round bottom portion 15 was measured, as the overall height of the 

container 10 at normal pressure, by using a height gauge (manufactured by Mitutoyo 5 

Co., Ltd.).  A pressurization device was attached to the cylindrical mouth 11 and the 

upper end portion 12a, and the internal pressure of the container 10 was increased to 200 

kPa, which was kept constant for 1 hour.  After 1 hour, the overall height of the 

container 10 was measured again and recorded as the overall height at high pressure.  

The ratio of the overall height at high pressure to the overall height of container 10 at 10 

normal pressure was obtained as an overall height change ratio.  The obtained overall 

height change ratio was 0.61%. 

[0054] 

(Measurement of amount of residual liquid) 

 Tap water (2 L) was stored in the container 10, and a liquid feed pipe (not shown) 15 

was inserted straight from the cylindrical mouth 11 into the container 10 and was fixed 

such that its end was located near the inner wall surface of the round bottom portion 15.  

Tap water was discharged from the container 10 by applying a pressure of 0.05 MPa to 

the interior of the container 10.  The application of the pressure was stopped when tap 

water no longer came out of the liquid feed pipe, and the amount of tap water remaining 20 

in the container 10 was measured.  The measured amount was 0.3 mL. 

[0055] 

(Example 2) 

 A container 10 of Example 2 was fabricated by performing the same process as in 

Example 1 except that the circumferential direction length H of each concave portion 14 25 

was changed to 35 mm and the occupancy ratio of the four concave portions 14 was 
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changed to 28%.  Also, the support base 20 and the handle 30 were fabricated in the 

same manner as in Example 1.  The support base 20 was coupled to the container 10, 

and the handle 30 was attached to the container 10 by screwing, thereby fabricating the 

container assembly 100.  For the container 10, a shape change at high pressure was 

measured by preforming the same operation as in Example 1 and the overall height 5 

change ratio was obtained.  The obtained overall height change ratio was 0.69%. 

[0056] 

(Example 3) 

 A container 10 of Example 3 was fabricated by performing the same process as in 

Example 1 except that six concave portions 14 was formed at 60° intervals such that the 10 

concave portions 14 were separated from one another by 60° and their occupancy ratio 

was changed to 30%.  Also, the support base 20 and the handle 30 were fabricated in 

the same manner as in Example 1.  The support base 20 was coupled to the container 

10, and the handle 30 was attached to the container 10 by screwing, thereby fabricating 

the container assembly 100.  For the container 10, a shape change at high pressure was 15 

measured by preforming the same operation as in Example 1 and the overall height 

change ratio was obtained.  The obtained overall height change ratio was 0.69%. 

[0057] 

(Example 4) 

 A container 10 of Example 4 was fabricated by performing the same process as in 20 

Example 3 except that the circumferential direction length H of each concave portion 14 

was changed to 35 mm and the occupancy ratio of the six concave portions 14 was 

changed to 42%.  Also, the support base 20 and the handle 30 were fabricated in the 

same manner as in Example 1.  The support base 20 was coupled to the container 10, 

and the handle 30 was attached to the container 10 by screwing, thereby fabricating the 25 

container assembly 100.  For the container 10, a shape change at high pressure was 
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measured by preforming the same operation as in Example 1 and the overall height 

change ratio was obtained.  The obtained overall height change ratio was 0.86%. 

[0058] 

(Example 5) 

 A container 10 of Example 5 was fabricated by performing the same process as in 5 

Example 3 except that the largest peripheral length D was change to 360 πmm, the 

circumferential direction length H of each concave portion 14 was changed to 50 mm , 

thereby changing the occupancy ratio of the six concave portions 14 to 27%, and the 

center axis direction length V was changed to 10 mm.  Also, the support base 20 and 

the handle 30 were fabricated in the same manner as in Example 1.  The support base 10 

20 was coupled to the container 10, and the handle 30 was attached to the container 10 

by screwing, thereby fabricating the container assembly 100.  For the container 10, a 

shape change at high pressure was measured by preforming the same operation as in 

Example 1 and the overall height change ratio was obtained.  The obtained overall 

height change ratio was 1.03%.  Also, the amount of residual liquid measured by 15 

performing the same operation as Example 1 was 0.6 mL. 

[0059] 

(Comparative Example 1) 

 A container 10 of Comparative Example 1 was fabricated by performing the same 

process as in Example 1 except that, as shown in Fig. 4, a singe concave portion 14 was 20 

disposed to be located an angle θ (= 90°) away from the position of the boundary 

between the main body portion 12 and the stepped portion 13 on a parting line PL, and 

the occupancy ratio of the single concave portion 14 was changed to 5%.  Also, the 

support base 20 and the handle 30 were fabricated in the same manner as in Example 1.  

The support base 20 was coupled to the container 10, and the handle 30 was attached to 25 

the container 10 by screwing, thereby fabricating the container assembly 100.  When 
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the internal pressure of the container 10 was increased to 200 kPa by performing the 

same operation as in Example 1, the support base 20 came off the container 10.  

Therefore, the overall height change ratio was not measured. 

[0060] 

(Comparative Example 2) 5 

 As shown in Fig. 5(a), a container 40 of Comparative Example 2 was fabricated 

by performing the same process as in Example 1 except that, instead of the concave 

portions 14, a circumferential groove 44 is provided over the entire circumference of a 

lower end of the main body portion 42, thereby changing the occupancy ratio of the 

circumferential groove 44 to 100%, and the container 40 and a handle 40a were molded 10 

integrally.  A support base 20 fabricated by performing the same process as in Example 

1 was coupled to the container 40, thereby fabricating the container assembly 100.  For 

the container 40, a shape change at high pressure was measured by preforming the same 

operation as in Example 1 and the overall height change ratio was obtained.  The 

obtained overall height change ratio was 5.11%.  Also, the amount of residual liquid 15 

measured by performing the same operation as Example 1 was 2.2 mL. 

[0061] 

(Comparative Example 3) 

 A container 40 of Comparative Example 3 was fabricated by performing the same 

process as in Comparative Example 2 except that the largest peripheral length D was 20 

change to 360π mm.  A support base 20 fabricated by performing the same process as 

in Comparative Example 2 was coupled to the container 40, thereby fabricating the 

container assembly 100.  For the container 40, a shape change at high pressure was 

measured by preforming the same operation as in Example 1 and the overall height 

change ratio was obtained.  The obtained overall height change ratio was 7.37%. 25 

[0062] 
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(Comparative Example 4) 

 A container 40 of Comparative Example 4 capable of standing by itself without 

use of a support base was fabricated by performing the same process as in Comparative 

Example 2 except that, as shown in Fig. 5(b), the concave portions 14 were not provided 

and a flat bottom portion 45 was formed instead of the round bottom portion 15.  When 5 

the internal pressure of the container 40 was increased to 200 kPa by performing the 

same operation as in Example 1, the flat bottom portion 45 bulged and the container 40 

fell over.  The overall height change ratio of the fallen-over container 40 was obtained.  

The obtained overall height change ratio was 4.10%. 

[0063] 10 

 Table 1 collectively shows the configurations of the containers 10 of Examples 1 

to 5 and the containers of Comparative Examples 1 to 4 and also shows the results of 

measurement of their shape changes at high pressure and measurement of their residual 

liquid amounts. 

[0064]15 
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[Table 1] 

Table 1 

 
Examples Comparative Examples 

1 2 3 4 5 1 2 3 4 

Largest 

peripheral length 

D (mm) 
160π 160π 160π 160π 360π 160π 160π 360π 160π 

C
o

n
ca

v
e 

p
o

rt
io

n
s 

Number 4 4 6 6 6 1 

Entire 

circumferen

ce 

Entire 

circumferen

ce 

0 

Position 

Each 

30° 

from 

PL 

Each 

30° 

from 

PL 

60° 

interval

s 

60° 

interval

s 

60° 

interval

s 

90° 

from 

PL 

- - - 

Circumferent

ial direction 

length H 

(mm) 

25 35 25 35 50 25 - - - 

Center axis 

direction 

length V 

(mm) 

6 6 6 6 10 6 6 6 - 

Occupancy 

ratio of 

concave 

portions 

(%) 

20 28 30 42 27 5 100 100 - 

Handle 

Attache

d by 

screwin

g 

Attache

d by 

screwin

g 

Attache

d by 

screwin

g 

Attache

d by 

screwin

g 

Attache

d by 

screwin

g 

Attache

d by 

screwin

g 

Integral 

molding 

Integral 

molding 

Integra

l 

moldin

g 

Overall height 

change ratio (%) 
0.61 0.69 0.69 0.86 1.03 

Not 

measur

ed 

because 

of 

coming 

off of 

support 

base 

5.11 7.37 4.10 

Residual liquid 

amount (mL) 
0.3 - - - 0.6 - 2.2 - - 
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[0065] 

 As can be understood from Table 1, in each of of the containers 10 of Examples 1 to 5, 

the concave portions 14 did not extend.  Therefore, even when the internal pressure of each 

container 10 was high, its overall height hardly changed although container supports for 

suppressing a change in the overall height of the container 10 were not used.  Meanwhile, in 

the case of Comparative Example 1, since the container 10 had only one concave portion 14, 

the engagement between the container 10 and the support base 20 was instable, and therefore, 

the container 10 came off the support base 20.  In the case of Comparative Examples 2 and 3 

in which, instead of the concave portions 14, the circumferential groove 44 was continuously 

provided over the entire circumference of the container 40, the overall height of the container 

increased considerably, because the circumferential groove 44 extended in the manner of a 

helical spring as a result of an increase in the internal pressure of the container 40. 

 

Industrial Applicability 

[0066] 

 The container and the container assembly of the present invention are suitably used for 

pressure feed of liquids, for example, in the field of foods, in the field of pharmaceuticals, and 

in the field of manufacture of semiconductors and liquid crystal devices, in which clean liquids 

are demanded. 

 

Explanations of Letters or Numerals 

[0067] 

 10 : container, 11 : cylindrical mouth, 12 : main body portion, 12a : upper end portion, 

12a1 : external thread, 12b : neck portion, 12b1 : external thread, 12c : trunk portion, 13 : stepped 

portion, 14 : concave portion, 15 : round bottom portion, 20 : support base, 21 : claw portion, 

30 : handle, 31 : annular portion, 31a : attachment hole, 31b : internal thread, 32 : ear portion, 
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32a : finger engagement hole, 40 : container, 40a : handle, 42 : main body portion, 44 : 

circumferential groove, 45 : flat bottom portion, 100 : container assembly, C : center axis, D : 

largest peripheral length, H : circumferential direction length, h : center point, PL : parting line, 

V : center axis direction length, X and Y : reference lines, and θ and θ1 : angles 
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What is claimed is: 

 

1.  A container used to contain a liquid and to pressure-feed the liquid, comprising an 

approximately cylindrical main body portion, a cylindrical mouth opening at one end of the 

main body portion, a stepped portion continuously extending from the other end of the main 

body portion and having a reduced diameter, and a round bottom portion continuously 

extending from the stepped portion and bulging away from the stepped portion, the container 

being characterized in that 

 a plurality of concave portions for engagement with claw portions of a support base which 

enables the container to stand by itself are intermittently formed at the stepped portion, the 

concave portions being recessed at positions which do not overlap with a series of parting lines 

extending through the main body portion, the stepped portion, and the round bottom portion; 

and 

 each of the concave portions has an approximately elliptical shape elongated in a 

circumferential direction of the main body portion, and the total length of the plurality of 

concave portions in the circumferential direction accounts for 20 to 50% of a largest peripheral 

length of the main body portion. 

 

2.  The container according to claim 1, wherein the concave portions are provided, 

symmetrically with respect to the parting lines, at four locations each being an angle of 20 to 

45° away from the corresponding parting line or at six locations separated from one another by 

an angle of 60°, the angles being those about a center axis of the main body portion. 

 

3.  A container assembly characterized in that the main body portion of the container 

according to claim 1 or 2 has a trunk portion and a neck portion which is located closer to the 

cylindrical mouth and whose diameter is smaller than that of the trunk portion, and a handle is 
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fitted and/or screwed onto an outer surface of the neck portion. 

 

4.  A container assembly characterized by comprising the container according to claim 1 or 

2 and a support base which has an opening into which the round bottom portion is fitted and 

claw portions which extend from a circumferential edge of the opening and are engaged with 

the concave portions, whereby the support base enables the container to stand by itself. 

  


