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(57) The present invention relates to a food container
made of a plastic material and having a nano-structured
hydrophobic surface, including: a plurality of nano-struc-
tures formed on a surface of the food container; and a
first hydrophobic thin film coated on an upper side of the
surface, on which the nano-structures are formed, and a

manufacturing method thereof. According to the present
invention, it is possible to provide the food container hav-
ing the nano-structured hydrophobic surface capable of
having excellent gas blocking performance, as well as
hydrophobicity, and the manufacturing method thereof.
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Description

[Technical Field]

[0001] The present invention relates to a food container and a manufacturing method thereof, and more particularly,
to a food container having a nano-structured hydrophobic surface having hydrophobicity and a gas blocking property,
and a manufacturing method thereof.

[Background Art]

[0002] Recently, a food container, which is used for storing food and the like, is mainly formed of a plastic material,
such as polypropylene (PP) or polyethylene terephthalate (PET) by reason of manufacturing easiness and a low cost.
[0003] A plastic material having relatively low surface energy is a hydrophilic material having a contact angle of 50 to
80° with respect to pure water.
[0004] A fact that a surface has hydrophilicity means that the surface prefers a contact with water to a contact with
air, and water attached to the surface has a wide contact area with the surface and is not well separated from the surface.
That is, food is stably attached to the surface.
[0005] In a case where an attachment degree of food is high, a stain is generated on a surface of the food container
even after the food is removed, and further, there is a problem in that food residue is left on the surface of the food
container by the stable contact between the surface of the food container and the food.

[Disclosure]

[Technical Problem]

[0006] An object of the present invention is to provide a food container having a nano-structured hydrophobic surface
capable of preventing a stain generated due to a contact of food containing water with a surface of the food container,
decreasing food residual left on the surface of the food container, and preventing a harmful influence from the food
container by minimizing a contact area of food and the food container, and a manufacturing method thereof.

[Technical Solution]

[0007] In order to achieve the aforementioned object, the present invention provides a food container made of a plastic
material and having a nano-structured hydrophobic surface, including: a plurality of nano-structures formed on a surface
of the food container; and a first hydrophobic thin film coated on an upper side of the surface, on which the nano-
structures are formed.
[0008] Further, the food container may further include a gas blocking film formed between the surface of the food
container and the first hydrophobic thin film.
[0009] Further, the food container may further include a second hydrophobic thin film formed between the surface of
the food container and the gas blocking film.
[0010] Further, the nano-structure may have any one shape among a nano-pillar shape, a nano-rod shape, a nano-
dot shape, and a nano-wire shape.
[0011] Further, the nano-structure may have a width of 1 to 100 nm and a height of 1 to 1000 nm.
[0012] Further, a contact angle of the first hydrophobic thin film may be equal to or larger than 90°, and contact angle
hysteresis of the first hydrophobic thin film may be less than 30°.
[0013] Further, a sum of a thickness of the first hydrophobic thin film and a thickness of the gas blocking film may be
a half of a height of the nano-structure or lower.
[0014] Further, a sum of a thickness of the first hydrophobic thin film, a thickness of the gas blocking film, and a
thickness of the second hydrophobic thin film may be a half of a height of the nano-structure or lower.
[0015] Further, the first hydrophobic thin film is formed of hexamethyldisiloxane
[0016] Further, the gas blocking film may be formed of silicon oxide.
[0017] Further, the second hydrophobic thin film may be formed of hexamethyldisiloxane
[0018] Further, the gas blocking film and the first and second hydrophobic thin films may be discontinuously combined.
[0019] Further, the gas blocking film and the first and second hydrophobic thin films may be continuously combined
according to a continuous change in mutual chemical composition.
[0020] A method of manufacturing a food container having a nano-structured hydrophobic surface of the present
invention includes: forming a plurality of nano-structures on a surface of the food container formed of a plastic material;
and coating a first hydrophobic thin film on an upper side of the surface, on which the nano-structures are formed.
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[0021] Further, the method may further include coating a gas blocking film on the upper side of the surface, on which
the nano-structures are formed, between the forming of the plurality of nano-structures and the coating of the first
hydrophobic thin film.
[0022] Further, the method may further include coating a second hydrophobic thin film on the upper side of the surface,
on which the nano-structures are formed, between the forming of the plurality of nano-structures and the coating of the
gas blocking film.
[0023] Further, the nano-structure may have any one shape among a nano-pillar shape, a nano-rod shape, a nano-
dot shape, and a nano-wire shape.
[0024] Further, the nano-structure may have a width of 1 to 100 nm and a height of 1 to 1000 nm.
[0025] Further, a contact angle of the first hydrophobic thin film may be equal to or larger than 90°, and contact angle
hysteresis of the first hydrophobic thin film may be less than 30°.
[0026] Further, a sum of a thickness of the first hydrophobic thin film and a thickness of the gas blocking film may be
a half of a height of the nano-structure or lower.
[0027] Further, a sum of a thickness of the first hydrophobic thin film, a thickness of the gas blocking film, and a
thickness of the second hydrophobic thin film may be a half of a height of the nano-structure or lower.
[0028] Further, the first hydrophobic thin film may be formed of hexamethyldisiloxane Further, the gas blocking film
may be formed of silicon oxide.
[0029] Further, the second hydrophobic thin film may be formed of hexamethyldisiloxane
[0030] Further, the gas blocking film and the first and second hydrophobic thin films may be discontinuously combined.
[0031] Further, the gas blocking film and the first and second hydrophobic thin films may be continuously combined
according to a continuous change in mutual chemical composition.

[Advantageous Effects]

[0032] As described above, according to the present invention, it is possible to provide the food container having the
nano-structured hydrophobic surface capable of preventing a stain generated due to a contact of food containing water
with a surface of the food container, decreasing food residual left on the surface of the food container, and preventing
a harmful influence from the food container by minimizing a contact area of food and the food container, and a manu-
facturing method thereof.
[0033] Further, according to the present invention, it is possible to provide the food container having the nano-structured
hydrophobic surface capable of having excellent gas blocking performance, as well as hydrophobicity, by additionally
forming the gas blocking film, and the manufacturing method thereof.

[Description of Drawings]

[0034]

FIG. 1A is a diagram illustrating a food container having a nano-structured hydrophobic surface according to a first
exemplary embodiment of the present invention.
FIG. 1B is a diagram illustrating a method of manufacturing the food container illustrated in FIG. 1A.
FIG. 2A is a diagram illustrating a food container having a nano-structured hydrophobic surface according to a
second exemplary embodiment of the present invention.
FIG. 2B is a diagram illustrating a method of manufacturing the food container illustrated in FIG. 2A.
FIG. 3A is a diagram illustrating a food container having a nano-structured hydrophobic surface according to a third
exemplary embodiment of the present invention.
FIG. 3B is a diagram illustrating a method of manufacturing the food container illustrated in FIG. 3A.
FIG. 4 is a graph illustrating a static contact angle between water, vinegar, and soy sauce measured according to
a time of oxygen plasma processing performed on the food container.
FIG. 5A is a graph illustrating a dynamic contact angle of water according to a time of oxygen plasma processing
performed on the food container.
FIG. 5B is a graph illustrating a dynamic contact angle of vinegar according to a time of oxygen plasma processing
performed on the food container.
FIG. 5C is a graph illustrating a dynamic contact angle of soy sauce according to a time of oxygen plasma processing
performed on the food container.

[Best Mode]

[0035] Other detailed matters of the exemplary embodiments are included in the detailed description and the drawings.
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[0036] Various advantages and features of the present disclosure and methods accomplishing thereof will become
apparent from the following detailed description of exemplary embodiments with reference to the accompanying drawings.
However, the present invention is not limited to the exemplary embodiments set forth below, and may be embodied in
various other forms. The present exemplary embodiments are for rendering the description of the present invention
complete and are set forth to provide a complete understanding of the scope of the invention to a person with ordinary
skill in the technical field to which the present invention pertains, and the present invention will only be defined by the
scope of the claims. Like reference numerals indicate like elements throughout the specification.
[0037] Hereinafter, a food container having a nano-structured hydrophobic surface and a method of manufacturing
the same according to the present invention will be described with reference to the exemplary embodiment of the present
invention and the drawings for describing the exemplary embodiment of the present invention.
[0038] FIG. 1A is a diagram illustrating a food container having a nano-structured hydrophobic surface according to
a first exemplary embodiment of the present invention.
[0039] Referring to FIG. 1A, a food container 100 having a nano-structured hydrophobic surface (hereinafter, referred
to as a "food container") according to a first exemplary embodiment of the present invention includes a plurality of nano-
structures 20 and a first hydrophobic thin film 30.
[0040] The food container 100 is formed of a plastic material, such as polypropylene (PP), polyethylene terephthalate
(PET), polyethylene (PE), polystyrene (PS) and the like.
[0041] In order to solve a problem (the food container 100 has hydrophilicity, so that food is attached to the food
container 100) of the food container 100 formed of the plastic material, the food container 100 according to the exemplary
embodiment is formed of the plurality of nano-structures 20 on a surface thereof.
[0042] That is, an air membrane is stably positioned in a space between the respective nano structures 20, so that
the surface of the food container 100 has a very small contact area with food 60 containing water. Accordingly, the
surface of the food container 100 has the hydrophobicity.
[0043] Further, in order to improve the hydrophobicity of the surface of the food container 100, a first hydrophobic thin
film 30 may be coated on an upper side of the surface of the food container 100, on which the nano-structures are formed.
[0044] The first hydrophobic thin film 30 may be implemented by a material, which has low surface energy to have
hydrophobicity, and may be preferably implemented by hexamethyldisiloxane (HMDSO), but may also adopt poly-
tetrafluoroethylene (PTFE) or alkyl keton dimer (AKD), which is a conventionally well-known hydrophobic thin film.
[0045] Further, in the food container 100 in the present exemplary embodiment, a contact angle of a water drop, which
is in contact with the first hydrophobic thin film 30, is 90° or more through the forming of the nano-structures 20 and the
first hydrophobic thin film 30, and contact angle hysteresis is also less than 30°.
[0046] A contact angle is defined as an angle between a liquid surface and a solid surface in a liquid and a solid which
are in contact with each other, and is generally represented by an angle formed between a tangent line from a contact
point of a droplet and a solid leaded to a droplet surface and the solid surface. The contact angle is used as a criterion
indicating wettability of the solid surface.
[0047] That is, as a contact angle is small, hydrophilicity is large, and as a contact angle is large, hydrophobicity is large.
[0048] Contact angle hysteresis may be defined by a difference between an advancing contact angle, at which a liquid
starts to move forward from the surface, and a receding contact angle, at which the liquid starts to move backward from
the surface, and the fact that a value of the contact angle hysteresis is large means that a liquid is not well detached
from a surface, and the fact that a value of the contact angle hysteresis is small means that a liquid is well detached
from a surface.
[0049] Accordingly, as described above, the contact angle of the first hydrophobic thin film 30 may be formed to be
90° or greater to achieve hydrophobicity, and the contact angle hysteresis may be formed to be less than 30°, thereby
making the food 60 be well detached from the surface of the food container 100.
[0050] Here, the shape of the nano-structure 20 may be variously implemented, and an example thereof may include
any one of a nanopillar shape, a nanorod shape, a nanodot shape, and a nanowire shape.
[0051] Further, a width of the nano-structure 20 may be set to be 1 to 100 nm, and a height thereof may be set to be
1 to 1000 nm.
[0052] FIG. 1B is a diagram illustrating a method of manufacturing the food container illustrated in FIG. 1A. That is, a
method of manufacturing the food container 100 according to the first exemplary embodiment of the present invention
includes a food container preparing step S100, a nano-structure forming step S110, and a first hydrophobic thin film
coating step S120.
[0053] First, in the food container preparing step S100, the food container 100, which is formed of a plastic material
and has a flat surface, is prepared.
[0054] Then, the nano-structure forming step S110 of forming the plurality of nano-structures 20 on the surface of the
food container 100 is performed.
[0055] In the nano-structure forming step S110, dust on the surface of the food container 100 is removed by using a
nitrogen gun (not shown). Then, the food container 100 is positioned within a chamber of Radio Frequency-Chemical
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Vapor Deposition (RF-CVD) equipment (not shown), and a vacuum state is formed.
[0056] A vacuum pressure within the chamber of the RF-CVD equipment is adjusted to a predetermined value by
using a pump and the like, and plasma processing starts on the surface of the food container 100.
[0057] To this end, after oxygen gas is inserted into the chamber, a plasma state is generated by RF-power. Then,
the plurality of nano-structures 20 is formed on the surface of the food container 100 by a chemical reaction between
the food container 100 and oxygen plasma.
[0058] As the time of the oxygen plasma processing on the food container 100 is increased, a height of the nano-
structure 20 is increased, and a width thereof is decreased. That is, the sharper and longer nano-structure is formed.
[0059] Next, the first hydrophobic thin film coating step S 120 is performed.
[0060] In the first hydrophobic thin film coating step S120, after the oxygen plasma processing performed in the nano-
structure forming step S110 is completed, a first hydrophobic thin film forming material in a gas state is inserted into the
chamber of the RF-CVD equipment. Then, the plasma state is generated by the RF-power again, so that the first
hydrophobic thin film forming material in the gas state may be deposited on the surface of the food container 100 in
which the nano-structures 20 are formed. Accordingly, the first hydrophobic thin film 30 is finally coated on the surface
of the food container 100.
[0061] For example, when hexamethyldisiloxane (HMDSO) gas is inserted as the first hydrophobic thin film forming
material, the first hydrophobic thin film 30 made of plasma polymerized HMDSO (pp-HMDSO) may be formed. The first
hydrophobic thin film 30 made of plasma polymerized HMDSO (pp-HMDSO) has low surface energy to have hydropho-
bicity.
[0062] It is possible to manufacture the food container having hydrophobicity through the aforementioned manufac-
turing method, and thus it is possible to prevent a phenomenon in that liquid-state food is attached to the surface of the
food container, thereby preventing a phenomenon in that a stain is generated on the surface of the food container and
minimizing the amount of food left on the surface of the food container.
[0063] Further, it is possible to minimize a contact area between the food and the food container, thereby preventing
harmful ingredients from being transferred from the food container to the food.
[0064] FIG. 2A is a diagram illustrating a food container having a nano-structured hydrophobic surface according to
a second exemplary embodiment of the present invention.
[0065] Referring to FIG. 2A, a food container 200 having a nano-structured hydrophobic surface (hereinafter, referred
to as a "food container") according to a second exemplary embodiment of the present invention includes a plurality of
nano-structures 20, a first hydrophobic thin film 30, and a gas blocking film 40.
[0066] That is, the present exemplary embodiment is different from the first exemplary embodiment in that the gas
blocking film 40 is further included, so that the present exemplary embodiment will be described based on the gas
blocking film 40, and descriptions overlapping those of the first exemplary embodiment will be omitted.
[0067] The gas blocking film 40 is formed between the surface of the food container 200 and the first hydrophobic thin
film 30.
[0068] Further, the first hydrophobic thin film 30 is coated on the surface of the food container 200 in which the gas
blocking film 40 is formed.
[0069] The gas blocking film 40 is inserted between the food container 200 and the first hydrophobic thin film 30, so
that the food container 200 according to the exemplary embodiment of the present invention may have excellent gas
blocking performance. Accordingly, food stored inside the food container 200 may be preserved for a long time.
[0070] In this case, the gas blocking film 40 has a high thin film density, so that the gas blocking film 40 may be silicon
oxide having excellent gas blocking performance.
[0071] Further, in a case where a sum of a thickness h3 of the first hydrophobic thin film 30 and a thickness h4 of the
gas blocking film 40 is set to be excessively large, a space between the nano-structures 20 is decreased, thereby causing
a problem in that hydrophobicity deteriorates, so that the sum of the thickness h3 of the first hydrophobic thin film 30
and the thickness h4 of the gas blocking film 40 may be set to be a half of a height h2 of the nano-structure 20 or smaller.
[0072] FIG. 2B is a diagram illustrating a method of manufacturing the food container illustrated in FIG. 2A. That is, a
method of manufacturing the food container 200 according to the second exemplary embodiment of the present invention
includes a food container preparing step S200, a nano-structure forming step S210, a gas blocking film coating step
S220, and a first hydrophobic thin film coating step S230.
[0073] The food container preparing step S200 and the nano-structure forming step S210 are identically performed
to those aforementioned the first exemplary embodiment.
[0074] Next, differently from the first exemplary embodiment, in the present exemplary embodiment, the gas blocking
film coating step S220 is performed before the first hydrophobic thin film coating step S230.
[0075] In gas blocking film coating step S220, the gas blocking film 40 is coated on the surface of the food container
200 in which the nano-structures 20 are formed.
[0076] The process may be performed within the chamber of the RF-CVD equipment using plasma.
[0077] For example, the gas blocking film 40 has a high thin film density, so that the gas blocking film 40 may be silicon



EP 2 754 618 A1

6

5

10

15

20

25

30

35

40

45

50

55

oxide having excellent gas blocking performance.
[0078] Then, the first hydrophobic thin film coating step S230 of coating the first hydrophobic thin film 30 on the gas
blocking film 40 is performed.
[0079] The first hydrophobic thin film coating step S230 may be identically performed to that described in the first
exemplary embodiment.
[0080] Here, the gas blocking film coating step S220 and the first hydrophobic thin film coating step S230 may be
discontinuously or continuously performed.
[0081] According to the discontinuous process, the plasma state is released after the gas blocking film 40 is formed,
and the plasma state is generated again after confirming that gas for coating the first hydrophobic thin film 30 stably
flows into the chamber to coat the first hydrophobic thin film 30.
[0082] Accordingly, the gas blocking film 40 and the first hydrophobic thin film 30 are discontinuously combined so as
to prevent mutual composition from being continuously changed.
[0083] In the meantime, according to the continuous process, the plasma state is continuously maintained even after
the gas blocking film 40 is formed, and gas flowing into the chamber is continuously changed from gas forming the gas
blocking film 40 to gas forming the first hydrophobic thin film 30.
[0084] According to the continuous process, it is possible to form a thin film structure in which composition is gradually
changed from the gas blocking film 40 to the first hydrophobic thin film 30. That is, as another expression, it is possible
to form a thin film structure in which thin films are continuously connected.
[0085] The continuous process may be used for reducing a time consumed for changing gas in a factory performing
mass production, and has an effect in that difference in stress applied to the thin films is released during discontinuous
deposition.
[0086] According to the aforementioned process, the nano-structures 20, the gas blocking film 40, and the first hydro-
phobic thin film 30 are sequentially positioned on the surface of the food container 200 as a result.
[0087] FIG. 3A is a diagram illustrating a food container having a nano-structured hydrophobic surface according to
a third exemplary embodiment of the present invention.
[0088] Referring to FIG. 3A, a food container 300 having a nano-structured hydrophobic surface (hereinafter, referred
to as a "food container") according to a third exemplary embodiment of the present invention includes a plurality of nano-
structures 20, a first hydrophobic thin film 30, a gas blocking film 40, and a second hydrophobic thin film 50.
[0089] That is, the present exemplary embodiment is different from the second exemplary embodiment in that the
second hydrophobic thin film 50 is further included, so that the present exemplary embodiment will be described based
on the second hydrophobic thin film 50, and descriptions overlapping those of the second exemplary embodiment will
be omitted.
[0090] The second hydrophobic thin film 50 is formed between a surface of the food container 300 and the gas blocking
film 40. That is, the second hydrophobic thin film 50 is first coated on the surface of the food container 300, and then
the gas blocking film 40 is formed on the second hydrophobic thin film 50.
[0091] Further, after the gas blocking film 40 is coated, and then the first hydrophobic thin film 30 is coated on the gas
blocking film 40.
[0092] Accordingly, the second hydrophobic thin film 50, the gas blocking film 40, and the first hydrophobic thin film
30 are sequentially positioned on the nano-structures 20 of the food container 300.
[0093] When the gas blocking film 40 having flexibility is directly coated on the food container 300, there is a problem
in that strong residual stress is left, and the second hydrophobic thin film 50 positioned at the lowermost side serves as
a buffer thin film (buffer layer) for releasing the problem.
[0094] The second hydrophobic thin film 50 may be formed of the same material as that of the first hydrophobic thin
film 30. Accordingly, the second hydrophobic thin film 50 may also be implemented by hexamethyldisiloxane (HMDSO),
but may also adopt polytetrafluoroethylene (PTFE) or alkyl keton dimer (AKD), which is a conventionally well-known
hydrophobic thin film.
[0095] Further, in a case where a sum of a thickness h3 of the first hydrophobic thin film 30, a thickness h4 of the gas
blocking film 40, and a thickness h5 of the second hydrophobic thin film 50 is set to be excessively large, a space between
the nano-structures 20 is decreased, thereby causing a problem in that hydrophobicity deteriorates, so that the sum of
the thickness h3 of the first hydrophobic thin film 30, the thickness h4 of the gas blocking film 40, and a thickness h5 of
the second hydrophobic thin film 50 may be set to be a half of a height h2 of the nano-structure 20 or smaller.
[0096] FIG. 3B is a diagram illustrating a method of manufacturing the food container illustrated in FIG. 3A. That is, a
method of manufacturing the food container 300 according to the third exemplary embodiment of the present invention
includes a food container preparing step S300, a nano-structure forming step S310, a second hydrophobic thin film
coating step S320, a gas blocking film coating step S330, and a first hydrophobic thin film coating step S340.
[0097] The food container preparing step S300 and the nano-structure forming step S310 are identically performed
to those aforementioned the first and second exemplary embodiments.
[0098] Next, differently from the second exemplary embodiment, in the present exemplary embodiment, the second
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hydrophobic thin film coating step S320 is performed before the gas blocking film coating step S330.
[0099] In the second hydrophobic thin film coating step S320, the second hydrophobic thin film 50 is coated on the
surface of the food container 300 in which the nano-structures 20 are formed, which may be performed by the same
method as that of the first hydrophobic thin film coating step S120 in the aforementioned first exemplary embodiment.
[0100] Then, the gas blocking film coating step S330 and the first hydrophobic thin film coating step S340 are sequen-
tially performed equally to those of the second exemplary embodiment.
[0101] In the gas blocking film coating step S330, the gas blocking film 40 is coated on the second hydrophobic thin
film 50, and in the first hydrophobic thin film coating step S340, the first hydrophobic thin film 30 is coated on the gas
blocking film 40.
[0102] Here, the second hydrophobic thin film coating step S320, the gas blocking film coating step S330, and the
first hydrophobic thin film coating step S340 may be discontinuously performed similar to the second exemplary embod-
iment, or may be continuously performed.
[0103] According to the discontinuous process, the plasma state is released after the second hydrophobic thin film 50
is formed, the plasma state is generated again after confirming that gas coated on the gas blocking film 40 stably flows
into the chamber to form the gas blocking film 40, the plasma state is released after forming the gas blocking film 40,
and the plasma state is generated again after confirming that gas coated on the first hydrophobic thin film 30 stably flows
into the chamber to coat the first hydrophobic thin film 30.
[0104] Accordingly, the second hydrophobic thin film 50, the gas blocking film 40, and the first hydrophobic thin film
30 are discontinuously combined so as to prevent mutual composition from being continuously changed.
[0105] In the meantime, according to the continuous process, the plasma state is continuously maintained even after
the second hydrophobic thin film 50 is formed, and gas flowing into the chamber is continuously changed from gas
forming the second hydrophobic thin film 50 to the gas forming the gas blocking film 40. Further, the plasma state is
continuously maintained even after the gas blocking film 40 is formed, and gas flowing into the chamber is continuously
changed from gas forming the gas blocking film 40 to gas forming the first hydrophobic thin film 30.
[0106] According to the continuous process, it is possible to form a thin film structure in which composition is gradually
changed from the second hydrophobic thin film 50 to the first hydrophobic thin film 30 via the gas blocking film 40. That
is, as another expression, it is possible to form a thin film structure in which thin films are continuously connected.
[0107] The continuous process may be used for reducing a time consumed for changing gas in a factory performing
mass production, and has an effect in that difference in stress applied to the thin films is released during discontinuous
deposition.
[0108] FIG. 4 is a graph illustrating a static contact angle between water, vinegar, and soy sauce measured according
to a time of oxygen plasma processing performed on the food container. In this case, an x-axis indicates a time of oxygen
plasma processing performed before coating the hydrophobic thin film and the gas blocking film, and a y-axis indicates
a static contact angle measured in a state where a corresponding liquid droplet is stopped.
[0109] An experiment is performed by using a polypropylene (PP) sheet, which is a plastic material widely used as
the food container.
[0110] In order to form the nano-structures on a surface of the PP sheet, dust on the surface of the PP sheet is first
clearly blown by using a nitrogen gun for one minute, and then the PP sheet is positioned within the chamber of the
Radio Frequency-Chemical Vapor Deposition (RF-CVD) equipment (not shown), and a vacuum state is formed.
[0111] A vacuum pressure within the chamber is decreased with high vacuum of 10-6 mtorr by using a rotary pump
and a turbo pump, and then plasma processing starts to be performed on the surface of the PP sheet. To this end, after
inserting oxygen gas into the chamber, the plasma state is formed by RF-power. Then, the plurality of nano-structures
20 is formed on the surface of the PP sheet by chemical reaction between the PP sheet and the oxygen plasma.
[0112] Then, the second hydrophobic thin film 50, the gas blocking film 40, the first hydrophobic thin film 30 are
sequentially coated. In this case, the first hydrophobic thin film 30 and the second hydrophobic thin film 50 are formed
of pp-hexamethyldisiloxane (pp-HMDSO), and the gas blocking film 40 is formed of silicon oxide.
[0113] Further, the first hydrophobic thin film 30 and the second hydrophobic thin film 50 are coated with a thickness
of 30 nm, and the gas blocking film 40 is coated with a thickness of 30 nm.
[0114] As can be seen in the graph illustrated in FIG. 4, as the time of the oxygen plasma processing is increased,
the contact angle is increased. That is, it can be seen that hydrophobicity of the surface of the PP sheet is improved.
[0115] FIG. 5A is a graph illustrating a dynamic contact angle of water according to a time of oxygen plasma processing
performed on the food container, FIG. 5B is a graph illustrating a dynamic contact angle of vinegar according to a time
of oxygen plasma processing performed on the food container, and FIG. 5C is a graph illustrating a dynamic contact
angle of soy sauce according to a time of oxygen plasma processing performed on the food container. In this case, an
x-axis indicates a time of oxygen plasma processing performed before coating the hydrophobic thin film and the gas
blocking film, and a y-axis indicates a dynamic contact angle.
[0116] Particularly, in order to recognize the contact angle hysteresis, an advancing contact angle and a receding
contact angle of a corresponding liquid droplet are separately illustrated.
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[0117] A fact that the contact angle hysteresis is small means that even though a surface is slightly inclined, the liquid
easily flows down on the surface. That is, it means that as the contact angle hysteresis is small, the liquid is not attached
to the surface. As can be seen in FIGS. 5A to 5C, as a time of the oxygen plasma processing is increased, the contact
angle hysteresis of water, vinegar, and soy sauce is decreased.
[0118] It will be appreciated by those skilled in the art that the present invention described above may be implemented
into other specific forms without departing from the technical spirit thereof or essential characteristics. Thus, it is to be
appreciated that exemplary embodiments described above are intended to be illustrative in every sense, and not re-
strictive. The scope of the present invention is represented by the claims to be described below rather than the detailed
description, and it is to be interpreted that the meaning and scope of the claims and all the changes or modified forms
derived from the equivalents thereof come within the scope of the present invention.

[Description of Main Reference Numerals of Drawings]

[0119]

Claims

1. A food container made of a plastic material and having a nano-structured hydrophobic surface, comprising:

a plurality of nano-structures formed on a surface of the food container; and
a first hydrophobic thin film coated on an upper side of the surface, on which the nano-structures are formed.

2. The food container of claim 1, further comprising:

a gas blocking film formed between the surface of the food container and the first hydrophobic thin film.

3. The food container of claim 2, further comprising:

a second hydrophobic thin film formed between the surface of the food container and the gas blocking film.

4. The food container of claim 1, wherein the nano-structure has any one shape among a nano-pillar shape, a nano-
rod shape, a nano-dot shape, and a nano-wire shape.

5. The food container of claim 1, wherein the nano-structure has a width of 1 to 100 nm and a height of 1 to 1000 nm.

6. The food container of claim 1, wherein a contact angle of the first hydrophobic thin film is equal to or larger than
90°, and contact angle hysteresis of the first hydrophobic thin film is less than 30°.

7. The food container of claim 2, wherein a sum of a thickness of the first hydrophobic thin film and a thickness of the
gas blocking film is a half of a height of the nano-structure or lower.

8. The food container of claim 3, wherein a sum of a thickness of the first hydrophobic thin film, a thickness of the gas
blocking film, and a thickness of the second hydrophobic thin film is a half of a height of the nano-structure or lower.

9. The food container of claim 1, wherein the first hydrophobic thin film is formed of hexamethyldisiloxane

10. The food container of claim 2, wherein the gas blocking film is formed of silicon oxide.

11. The food container of claim 3, wherein the second hydrophobic thin film is formed of hexamethyldisiloxane

12. The food container of claim 3, wherein the gas blocking film and the first and second hydrophobic thin films are
discontinuously combined.

20: Nano-structure 30: First hydrophobic thin film
40: Gas blocking film 50: Second hydrophobic thin film
60: Food 100, 200, 300: Food container
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13. The food container of claim 3, wherein the gas blocking film and the first and second hydrophobic thin films are
continuously combined according to a continuous change in mutual chemical composition.

14. A method of manufacturing a food container having a nano-structured hydrophobic surface, comprising:

forming a plurality of nano-structures on a surface of the food container formed of a plastic material; and
coating a first hydrophobic thin film on an upper side of the surface, on which the nano-structures are formed.

15. The method of claim 14, further comprising:

coating a gas blocking film on the upper side of the surface, on which the nano-structures are formed, between
the forming of the plurality of nano-structures and the coating of the first hydrophobic thin film.

16. The method of claim 15, further comprising:

coating a second hydrophobic thin film on the upper side of the surface, on which the nano-structures are
formed, between the forming of the plurality of nano-structures and the coating of the gas blocking film.

17. The method of claim 14, wherein the nano-structure has any one shape among a nano-pillar shape, a nano-rod
shape, a nano-dot shape, and a nano-wire shape.

18. The method of claim 14, wherein the nano-structure has a width of 1 to 100 nm and a height of 1 to 1000 nm.

19. The method of claim 14, wherein a contact angle of the first hydrophobic thin film is equal to or larger than 90°, and
contact angle hysteresis of the first hydrophobic thin film is less than 30°.

20. The method of claim 15, wherein a sum of a thickness of the first hydrophobic thin film and a thickness of the gas
blocking film is a half of a height of the nano-structure or lower.

21. The method of claim 16, wherein a sum of a thickness of the first hydrophobic thin film, a thickness of the gas
blocking film, and a thickness of the second hydrophobic thin film is a half of a height of the nano-structure or lower.

22. The method of claim 14, wherein the first hydrophobic thin film is formed of hexamethyldisiloxane

23. The method of claim 15, wherein the gas blocking film is formed of silicon oxide.

24. The method of claim 16, wherein the second hydrophobic thin film is formed of hexamethyldisiloxane

25. The method of claim 16, wherein the gas blocking film and the first and second hydrophobic thin films are discon-
tinuously combined.

26. The method of claim 16, wherein the gas blocking film and the first and second hydrophobic thin films are continuously
combined according to a continuous change in mutual chemical composition.
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