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(54) PACKAGING BODY FOR CERAMIC SEPARATORY MEMBRANE AND PACKAGING

(57) Provided is a package body for ceramic sepa-
ration membranes, comprising: a packaging box which
stores a plurality of ceramic separation membranes in
parallel in a width direction and a height direction; and a
plurality of partition packs, wherein each of the partition
packs has a thickness equal to or larger than a thickness
of each of the ceramic separation membranes, and has
a plurality of storing parts, with intervals therebetween in
the width direction, which are through holes of a size
including a projection shape of the ceramic separation
membrane, and the packaging box stores at least two
kinds of the partition packs stacked in the height direction
with the plurality of storing parts arranged in the width
direction in a staggered manner.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a package body
for ceramic separation membranes which efficiently
stores ceramic separation membranes without damaging
them, and a packaged item thereof.

BACKGROUND ART

[0002] In recent years, apparatuses using ceramic
separation membranes such as zeolite membranes have
been actively employed as means for separating water
from bioethanol to produce high-purity ethanol, means
for purifying and refining water, or means for separating
insoluble solid components. Since the ceramic separa-
tion membrane is easily damaged by impact or the like,
and its functions may be impaired by surface contami-
nation or the like, care must be taken in its preservation
and transportation. Conventionally, in the case of export-
ing ceramic separation membranes overseas, the ce-
ramic separation membranes are rolled using a bubble
wrap or the like for the purpose of avoiding contact and
packed in inner boxes, and multiple inner boxes are put
together in an outer box, and further the outer box is put
in a wooden box, stored in a container, and transported.
[0003] However, it cannot be necessarily said that roll-
ing ceramic separation membranes is efficient packaging
means because it takes effort to do so, and it is also
necessary to accurately manage the number of rolls
stored in the inner boxes . In addition, when the ceramic
separation membranes are rolled, or when the ceramic
separation membrane are taken out of the rolled pack,
the ceramic separation membranes may come into con-
tact with the outside or the ceramic separation mem-
branes may come into contact with each other, and the
ceramic separation membranes may be damaged in their
surfaces and may no longer be used.
[0004] Patent Document 1 proposes a packaging box
used for a membrane module having a flat membrane
type separation membrane and a water collecting pipe.
However, this packaging box cannot be applied to a cy-
lindrical ceramic separation membrane having a signifi-
cantly different shape, and there is a need for a package
body for ceramic separation membranes which efficiently
stores more ceramic separation membranes without
damaging them.

PRIOR ART DOCUMENT

PATENT DOCUMENT

[0005] Patent Document 1: Japanese patent applica-
tion Kokai publication No. 2004-217277

SUMMARY OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0006] An object of the present invention is to provide
a packaging box which efficiently stores multiple ceramic
separation membranes without damaging them.

MEANS FOR SOLVING THE PROBLEM

[0007] A package body for ceramic separation mem-
branes of the present invention which achieves the above
object is a package body including a packaging box which
stores a plurality of ceramic separation membranes in
parallel in a width direction and a height direction, and a
plurality of partition packs. Here, each of the partition
packs has a thickness equal to or larger than a thickness
of each of the ceramic separation membranes, and has
a plurality of storing parts, with intervals therebetween in
the width direction, which are through holes of a size
including a projection shape of the ceramic separation
membrane, and the packaging box stores at least two
kinds of the partition packs stacked in the height direction
with the plurality of storing parts arranged in the width
direction in a staggered manner.

EFFECTS OF THE INVENTION

[0008] The package body for ceramic separation mem-
branes of the present invention includes partition packs
A and B stacked in the height direction with multiple stor-
ing parts arranged in the width direction in a staggered
manner. Thus, when ceramic separation membranes are
stored in the storing parts, the ceramic separation mem-
branes adjacent in the width direction and the height di-
rection do not come into contact with each other. There-
fore, the ceramic separation membranes can be protect-
ed from damage, and can be efficiently stored and taken
out.
[0009] Assuming that the number of storing parts of
partition pack A placed at a bottom of the packaging box
is n, it is preferable that the number of storing parts of
partition pack B placed on partition pack A be (n-1), and
it is further preferable that partition pack A be placed at
an odd-numbered stage and partition pack B be placed
at an even-numbered stage counted from the bottom of
the packaging box. This makes it possible to stably store
the ceramic separation membranes in the packaging box.
[0010] It is preferable that center lines of the storing
parts of partition pack A and center lines of the storing
parts of partition pack B be arranged at substantially
equal intervals in the width direction. This makes it pos-
sible to reduce the contact between the ceramic separa-
tion membranes stored in partition pack A and the ce-
ramic separation membranes stored in partition pack B.
[0011] It is preferable that the ceramic separation
membrane be a cylindrical separation membrane having
a diameter of D, and each of the intervals between the
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plurality of storing parts arranged substantially parallel
to the width direction is D/2 or more and D or less. This
makes it possible to efficiently store the ceramic separa-
tion membranes, and to hold the ceramic separation
membranes stored on the partition walls between the ad-
jacent storing parts.
[0012] A packaged item of the present invention com-
prises: a plurality of ceramic separation membranes
stored in the package body for ceramic separation mem-
branes described above, wherein the ceramic separation
membranes adjacent in the width direction and the height
direction are arranged to avoid contact with each other.
Therefore, the ceramic separation membranes can be
protected from damage, and can be efficiently stored and
taken out.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

[Fig. 1] Fig. 1 is an explanatory diagram illustrating
an example of an embodiment of a package body
for ceramic separation membranes of the present
invention.
[Fig. 2] Fig. 2 is a top view (2-1) and a side cross-
sectional view (2-2) illustrating a partition pack A con-
stituting the package body for ceramic separation
membranes of the present invention.
[Fig. 3] Fig. 3 is a top view (3-1) and a side cross-
sectional view (3-2) illustrating a partition pack B con-
stituting the package body for ceramic separation
membranes of the present invention.
[Fig. 4] Fig. 4 is a cross-sectional view illustrating an
embodiment in which the partition packs A and B
depicted in Figs . 2 and 3 are stacked.
[Fig. 5] Fig. 5 is a is a partially enlarged view illus-
trating an embodiment in which the partition packs
A and B depicted in Figs. 2 and 3 are stacked in a
manner staggered in the length direction.
[Fig. 6] Fig. 6 is a schematic diagram of placing the
partition pack A on the main body of the packaging
box.
[Fig. 7] Fig. 7 is a schematic diagram of storing a
ceramic separation membrane in the partition pack
A in the box main body.
[Fig. 8] Fig. 8 is a schematic diagram of placing the
partition pack B on the partition pack A in the box
main body.
[Fig. 9] Fig. 9 is a schematic diagram of storing a
ceramic separation membrane in the partition pack
B in the box main body.
[Fig. 10] Fig. 10 is a schematic diagram in which the
partition packs A and B storing ceramic separation
membranes are alternately stacked.
[Fig. 11] Fig. 11 is a schematic diagram in which a
lid is fitted to the box main body storing ceramic sep-
aration membranes.
[Fig. 12] Fig. 12 is a schematic diagram illustrating

an example of an embodiment of a packaged item
storing ceramic separation membranes.

MODES FOR CARRYING OUT THE INVENTION

[0014] The package body for ceramic separation mem-
branes of the present invention includes a packaging box
and multiple partition packs, and stores multiple ceramic
separation membranes in parallel in the width direction
the height direction. Fig. 1 is an explanatory diagram il-
lustrating an example of an embodiment of a package
body for ceramic separation membranes. The package
body 1 for ceramic separation membranes includes pack-
aging boxes 2a and 2b and multiple partition packs A and
B. In the example of Fig. 1, the packaging boxes 2a and
2b include a main body 2a and a lid 2b of the packaging
boxes. The form of the lid 2b is not limited to the example
of Fig. 1, and the fitting with the main body 2a may be
deep or shallow. In addition the main body 2a and the lid
2b of the packaging boxes may be separated as illustrat-
ed in the figure, or at least a part thereof may be joined.
For example, the lid 2b may be formed by folding extend-
ing portions inwardly, the extending portions upwardly
extending independently from the four wall portions of
the main body 2a of the packaging box. The packaging
boxes 2a and 2b can preferably be made of corrugated
fiberboard.
[0015] In Fig. 1, the partition pack A, the partition pack
B, the partition pack A, and the partition pack B are stored
in this order in the main body 2a of the packaging box
(hereinafter sometimes referred to as the "box main
body"), and the lid 2b of the packaging box is fitted, there-
by forming a package body 1 for ceramic separation
membranes. Note that the number of partition packs is
plural, preferably 2 to 6, and more preferably 3 to 5.
[0016] The two kinds of partition packs A and B have
a thickness equal to or larger than the thickness of the
ceramic separation membrane, and include, as exempli-
fied in Figs. 2 and 3, multiple storing parts 3, with intervals
therebetween in the width direction, which are through
holes of a size including the projection shape of the ce-
ramic separation membrane. In addition, in the two kinds
of partition packs A and B, multiple storing parts are ar-
ranged in the width direction in a staggered manner. The
thickness of the partition packs A and B is equal to or
larger than the thickness of the ceramic separation mem-
brane, and can be preferably about 0.1 to 3 mm, and
more preferably about 0.2 to 2 mm thicker than the thick-
ness of the ceramic separation membrane. Thereby,
when the partition packs A and B are alternately stacked
and a ceramic separation membrane is stored in each of
the storing parts 3, it is possible to suppress the deflection
of the partition packs A and B due to the weight of the
ceramic separation membranes . The material of the par-
tition packs A and B is not particularly limited, and exam-
ples thereof include a corrugated fiberboard, a foam-
molded article made of foamed resin, and the like.
[0017] Each of the partition packs A and B has multiple
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storing parts 3 for storing ceramic separation membranes
at intervals in the width direction. The storing part 3 is
formed of a through hole of a size including the projection
shape of the ceramic separation membrane. Here, the
projection shape of the ceramic separation membrane is
a shape projected from above in the vertical direction on
the surfaces of the partition packs A and B, and the
through hole of a size including the projection shape re-
fers to a through hole having the projection shape itself
or a simple-shaped through hole including the projection
shape. The through hole may be vertically penetrated
while keeping the size including the projection shape, or
a part of the shape including the projection shape may
be penetrated. In addition, the through hole is preferably
of a size that holds the stored ceramic separation mem-
brane prevents excessive swing during transportation.
For example, the cross-sectional shape of the through
hole may be along the cross-sectional shape below the
maximum diameter portion of the ceramic separation
membrane. The illustrated storing parts are each formed
of a long and narrow rectangular through hole including
the projection shape of the ceramic separation mem-
brane, but as described above, the form of the storing
parts is not limited to this example.
[0018] In Fig. 2, Fig. 2-1 is a top view of the partition
pack A, and Fig. 2-2 is a cross-sectional view thereof.
The cross-sectional view of Fig. 2-2 is a virtual view in
which eleven ceramic separation membranes 10 are
stored. Similarly, in Fig. 3, Fig. 3-1 is a top view of the
partition pack B, and Fig. 3-2 is a cross-sectional view
thereof. The cross-sectional view of Fig. 3-2 is a virtual
view in which ten ceramic separation membranes 10 are
stored. As described above, the partition packs A and B
have the storing parts 3 and the partition walls 4 arranged
in parallel in the width direction.
[0019] The width W of the storing part has a size equal
to or larger than the diameter D of the cylindrical ceramic
separation membrane, and can be larger than the diam-
eter D by preferably 0.1 to 3 mm, and more preferably
0.2 to 2 mm. Each of the partition walls 4 is a wall portion
that partitions between adjacent storing parts arranged
substantially parallel to the width direction, and the width
w of the partition wall 4, that is, the interval between ad-
jacent storing parts 4 is preferably D/2 or more and D or
less, and more preferably 0. 7D or more and 0.9D or less.
When the width w of the partition wall 4 is set in such a
range, the ceramic separation membrane can be effi-
ciently stored and the ceramic separation membrane
stored on the partition wall 4 can be held.
[0020] In the two types of partition packs A and B, mul-
tiple storing parts 4 are arranged in the width direction in
a staggered manner. As exemplified in Fig. 4, by alter-
nately stacking the two types of partition packs A and B
with the storing parts 4 arranged in a staggered manner,
it is possible to prevent mutual contact of the ceramic
separation membranes adjacent in the width direction
and the height direction when the ceramic separation
membranes are stored in the storing parts. This makes

it possible to suppress damage to the ceramic separation
membranes. In addition, the ceramic separation mem-
branes can be efficiently stored in the packaging box,
and can be safely preserved, transported, and taken out.
[0021] In the partition packs A and B, the number of
storing parts may be the same or different. Preferably,
the number of partition packs placed on the lower side
is larger than the number of partition packs placed on the
upper side. For example, assuming that the number of
storing parts of the partition pack A placed at the bottom
of the packaging box is n, it is preferable that the number
of storing parts of the partition pack B placed on the par-
tition pack A be (n-1). This makes it possible to stably
store the ceramic separation membranes in the packag-
ing box.
[0022] It is further preferable that the partition pack A
be placed at an odd-numbered stage and the partition
pack B be placed at an even-numbered stage counted
from the bottom of the packaging box. As illustrated in
Fig. 4, when the partition pack A having a large number
of storing parts, 11, is placed at the first and third stages,
and the partition pack B having a small number of storing
parts, 10, is placed at the second and fourth stages, the
ceramic separation membranes can be stably stored and
can be more efficiently stored in the packaging box.
[0023] In the partition packs A and B, preferably, the
storing parts 3 are arranged such that the center lines of
the storing parts of the partition pack A and the center
lines of the storing parts of the partition pack B are at
substantially equal intervals in the width direction. For
example, as exemplified in Fig. 5, when the partition
packs A and B are stacked with the width direction
aligned, it is preferable that the intervals between the
center lines of the storing parts of the partition pack A
and the center lines of the storing parts of the partition
pack B are equal to the distance p in the width direction.
As above, when the partition pack B is placed on the
partition pack A, the center lines of the partition walls 4
of the partition pack A coincide with the center lines of
the storing parts of the partition pack B. Thus, the ceramic
separation membranes stored in the storing parts of the
partition pack B can be reliably supported on the upper
surfaces of the partition walls 4 of the partition pack A.
Likewise, when the partition pack A is placed on the par-
tition pack B, the center lines of the partition walls 4 of
the partition pack B coincide with the center lines of the
storing parts of the partition pack A. Thus, the ceramic
separation membranes stored in the storing parts of the
partition pack A can be reliably supported on the upper
surfaces of the partition walls 4 of the partition pack B.
[0024] Next, description is provided for a packaging
method for storing ceramic separation membranes in the
package body for ceramic separation membranes of the
present invention. Fig. 6 is a schematic diagram of plac-
ing the partition pack A on the main body 2a of the pack-
aging box. Note that, prior to placing the partition pack
A, a cushioning material may be placed at the bottom of
the main body 2a of the packaging box.
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[0025] Fig. 7 is a schematic diagram of storing the ce-
ramic separation membrane 10 in the storing part 4 of
the partition pack A placed in the box main body 2a of
Fig. 6. In the illustrated example, eleven ceramic sepa-
ration membranes 10 can be stored in the partition pack
A. Compared to the conventional operation of rolling and
storing the ceramic separation membrane 10, the
number stored can be easily managed with less labor,
and the product can be stored efficiently and without dam-
aging the product.
[0026] Fig. 8 is a schematic diagram of placing the par-
tition pack B on the partition pack A storing the ceramic
separation membranes 10 of Fig. 7. Here, the partition
wall 4 of the partition pack B is located on the ceramic
separation membrane 10 stored in the storing part 3 of
the partition pack A. Therefore, it is possible to protect
the ceramic separation membranes 10 stored in the par-
tition pack A.
[0027] Fig. 9 is a schematic diagram of storing the ce-
ramic separation membrane 10 in the storing part 4 of
the partition pack B placed in the box main body 2a of
Fig. 8. In the illustrated example, ten ceramic separation
membranes 10 can be stored in the partition pack B.
Hereinafter, similarly, the partition pack A is placed on
the partition pack B storing the ceramic separation mem-
branes 10, and eleven ceramic separation membranes
10 are stored in the partition pack B. Moreover, the par-
tition pack B is placed on the partition pack A storing the
ceramic separation membranes 10, and ten ceramic sep-
aration membranes 10 are stored in the partition pack A.
In this way, as illustrated schematically in Fig. 10, it is
possible to store a total of 42 in the placed partition packs
A and B.
[0028] The box main body 2a storing the ceramic sep-
aration membranes 10 is fitted with a lid 2b of the pack-
aging box as illustrated in Fig. 11. As illustrated in Fig.
12, the two are bound by the binding means 5 or the like
to obtain a packaged item storing the ceramic separation
membranes 10. The binding means 5 includes, for ex-
ample, a band, a tape, a string, a cord, a rope, and the
like. In addition the material of the binding means 5 is not
particularly limited, and examples thereof include natural
fibers, synthetic fibers, and resin-made molded articles.
[0029] The packaged item obtained above can be
stored in an outer box stacked in four stages, for example.
The outer box is then stacked in two stages, stored in a
wooden box or the like, and preserved and transported.
The means of transportation is not particularly limited,
but may be, for example, transportation by ship after load-
ing in a container or the like.
[0030] Hereinafter, the present invention is further de-
scribed with reference to Examples, but the scope of the
present invention is not limited by these Examples.

EXAMPLES

[0031] Forty-two ceramic separation membranes,
each having a diameter D of 16.6 mm and a length of

1250 mm, are packaged in a package body. The partition
pack A is a corrugated fiberboard having a length of 1300
mm, a width of 310 mm, and a thickness of 17 mm, and
has 11 storing parts, with intervals therebetween in the
width direction, which are through holes each having a
length of 1250 mm and a width of 17 mm. The width of
the partition wall between adjacent storing parts is 10
mm. The storing parts at both ends have 10-mm and 13-
mm wall portions between the ends in the width direction.
[0032] The partition pack B is a corrugated fiberboard
having a length of 1300 mm, a width of 310 mm, and a
thickness of 17 mm, and has 10 storing parts, with inter-
vals therebetween in the width direction, which are
through holes each having a length of 1250 mm and a
width of 17 mm. The width of the partition wall between
adjacent storing parts is 10 mm. The storing parts at both
ends have 24-mm and 26-mm wall portions between the
ends in the width direction. Thus, when the partition packs
A and B are placed on each other, the center lines of the
storing parts of the partition pack A and the center lines
of the storing parts of the partition pack B are arranged
at equal intervals of 13.5 mm in the width direction.
[0033] The prepared main body 2a of the packaging
box was 1315 mm in length, 315 mm in width, 70 mm in
height, and 10 mm in thickness in inner dimensions, and
was made of a corrugated fiberboard.
[0034] The partition pack A was placed at the bottom
of the main body 2a of the packaging box, and eleven
ceramic separation membranes were stored in the stor-
ing parts . The partition pack B was placed on the partition
pack A in the box main body 2a, and ten ceramic sepa-
ration membranes were stored in the storing parts. Next,
the partition pack A was placed on the partition pack B
in the box main body 2a, and eleven ceramic separation
membranes were stored in the storing parts. Moreover,
the partition pack B was placed on the partition pack A
in the box main body 2a, and ten ceramic separation
membranes were stored in the storing parts. As a result,
42 ceramic separation membranes were stored in the
main body 2a of the packaging box. The main body 2a
of the packaging box was covered with the lid 2b of the
packaging box, which were bound with two polypropyl-
ene bands to obtain a packaged item storing ceramic
separation membranes. The weight of the obtained pack-
aged item was about 10 kg, which was a weight that could
be easily transported by a worker.
[0035] The obtained packaged item was stacked in
four stages, which were placed in an outer box made of
corrugated fiberboard, sealed with adhesive tapes, and
bound with two polypropylene bands. The outer box has
a total of 168 ceramic separation membranes stored
therein. In a state where 168 ceramic separation mem-
branes were stored in the outer box, the outer box was
loaded on the trunk of a passenger car, and a transpor-
tation test of about 600 km was performed. After this
transportation test was finished, the packaging box was
taken out of the outer box, and ten ceramic separation
membranes stored in the upper partition packs B were
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sequentially taken out of the packaging box. After that,
the partition packs B was removed, and eleven ceramic
separation membranes stored in the partition packs A
were sequentially taken out. Similarly, twenty-one ce-
ramic separation membranes were sequentially taken
out of the lower partition packs B and A. It was confirmed
that all of the 168 ceramic separation membranes were
not damaged. In addition, it was confirmed that the work
efficiency was greatly improved and the damage to the
ceramic separation membranes was small as compared
with a conventional packaging operation of rolling and
boxing ceramic separation membranes.

EXPLANATION OF REFERENCE NUMERALS

[0036]

1 package body for ceramic separation membrane
2a main body of packaging box
2b lid of packaging box
3 storing part
4 partition wall
5 binding means
10 ceramic separation membrane
A partition pack A
B partition pack B
D diameter of ceramic separation membrane
W width of storing part
w width of partition wall

Claims

1. A package body for ceramic separation membranes,
comprising:

a packaging box which stores a plurality of ce-
ramic separation membranes in parallel in a
width direction and a height direction; and
a plurality of partition packs, wherein
each of the partition packs has a thickness equal
to or larger than a thickness of each of the ce-
ramic separation membranes, and has a plural-
ity of storing parts, with intervals therebetween
in the width direction, which are through holes
of a size including a projection shape of the ce-
ramic separation membrane, and the packaging
box stores at least two kinds of the partition
packs stacked in the height direction with the
plurality of storing parts arranged in the width
direction in a staggered manner.

2. The package body for ceramic separation mem-
branes according to claim 1, wherein, assuming that
the number of storing parts of partition pack A placed
at a bottom of the packaging box is n, the number of
storing parts of partition pack B placed on partition
pack A is (n-1).

3. The package body for ceramic separation mem-
branes according to claim 2, wherein partition pack
A is placed at an odd-numbered stage and partition
pack B is placed at an even-numbered stage counted
from the bottom of the packaging box.

4. The package body for ceramic separation mem-
branes according to claim 2 or 3, wherein center lines
of the storing parts of partition pack A and center
lines of the storing parts of partition pack B is ar-
ranged at substantially equal intervals in the width
direction.

5. The package body for ceramic separation mem-
branes according to any one of claims 1 to 4, wherein
the ceramic separation membrane is a cylindrical
separation membrane having a diameter of D, and
each of the intervals between the plurality of storing
parts arranged substantially parallel to the width di-
rection is D/2 or more and D or less.

6. A packaged item comprising: a plurality of ceramic
separation membranes stored in the package body
for ceramic separation membranes according to any
one of claims 1 to 5, wherein the ceramic separation
membranes adjacent in the width direction and the
height direction are arranged to avoid contact with
each other.
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