US 20130193199A1

a9 United States

a2y Patent Application Publication o) Pub. No.: US 2013/0193199 A1

CHANG 43) Pub. Date: Aug. 1, 2013
(54) DEGRADABLE HEAT INSULATION Publication Classification
CONTAINER
(51) Imt.CL
(71) Applicant: Rich Cup Bio-Chemical Technology B65D 25/14 (2006.01)
Co., Ltd., Taichung (TW) (52) US.CL
CPC .ot B65D 25/14 (2013.01)
(72) Inventor: Ching-Wen CHANG, Taichung (TW) USPC 229/403
57 ABSTRACT
(73) Assignee: RICH CUP BIO-CHEMICAL A container includes a paper-made container body, a water-
TECHNOLOGY CO., LTD., Taichung proofing layer and a foaming layer. The container body has an
(TW) outer surface and an inner surface. The waterproofing layer is
coated on the inner surface in the manner of lamintaing. The
waterproofing layer mainly consists of talcum powder, resin
(21) Appl. No.: 13/799,542 and calcium carbonate. The foaming layer is disposed on at
least a part of the outer surface. The foaming layer consists of
. a binder and a thermo-expandable powder. The binder is
(22) Filed: Mar. 13, 2013 selected from a group consisting of polyvinyl acetate resin,
ethylene vinyl acetate resin, polyacrylic acid resin and a mix-
S ture thereof. The thermo-expandable powder consists of a
Related U.S. Application Data plurality of thermo-expandabrlje microcar;)sules, each of which
(63) Continuation-in-part of application No. 12/574,247, consists of a thermoplastic polymer shell and a low-boiling-

filed on Oct. 6, 2009.

point solvent wrapped by the thermoplastic polymer shell.




Patent Application Publication Aug. 1,2013 Sheet 1 of 3 US 2013/0193199 A1

1210 11

e
\-—

30

SN

FIG. 1



Patent Application Publication Aug. 1,2013 Sheet 2 of 3 US 2013/0193199 A1

FIG. 2



Patent Application Publication Aug. 1,2013 Sheet 3 of 3 US 2013/0193199 A1




US 2013/0193199 Al

DEGRADABLE HEAT INSULATION
CONTAINER

[0001] The present invention is a CIP of application Ser.
No. 12/574,247, filed Oct. 6, 2009, the entire contents of
which are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Conventional paper-made container is coated with a
PE laminating layer. However, the PE laminating layer cannot
be removed from the container once it is coated on the con-
tainer. As such, the paper-made container becomes undegrad-
able.

[0004] 2. Description of the Prior Art

[0005] A degradable container made of a biomaterial, i.e.
polylactic acid (PLA), is developed to mitigate the above
mentioned disadvantages, yet it arises other disadvantages as
follows:

[0006] (1) Polylactic acid is undegradable in the normal
environment. The biodegrading treatment of PLA can only be
done in an airtight garbage disposer with the help of anaerobic
bacteria.

[0007] (2) The biodegrading treatment of PLLA produces
methane, which is a greenhouse gas 23 times more serious
than carbon dioxide is.

[0008] (3) The appearance of PLA is substantially identical
to that of PET. People usually confuse these two materials and
put them into the same recovery processing system. There-
fore, the recoverable PET waste is polluted by the un-recov-
erable PLA, which leads to the surface peeling-off of the
reclaimed PET product.

[0009] (4) The PLA is made from corn, which is originally
a source of food. The large consumption of corn affects the
food supply and leads to price ballooning of food.

[0010] Due to the disadvantages mentioned hereinabove,
many countries or districts have decided or considered to
forbid or at least not to recommend the use of PLA.

[0011] Since the PLA products seem not to be a good solu-
tion of the plastic pollution, the seeking of environmental
friendly material has never ceased for any moment.

[0012] On the other hand, some disclosures utilize inor-
ganic material to allow the laminating layer degradable, as
shown in U.S. Pat. No. 6,482,481 and U.S. Pat. No. 4,187,
210. However, characteristics of different inorganic material
vary. The prior arts don’t provide a preferred species of inor-
ganic material in a preferred ratio to plastic material in order
to show improved affinity to resin, preferred viscosity, higher
flowing, evenly dispersing, preferred toughness and bend-
ability. That is, normal inorganic material is usually not quite
glutinous and has bad flow so that the laminating layer is easy
to peel off or to being broken down and that the laminating
layer is difficult to be dispersed when laminating.

[0013] The invention is, therefore, arisen to obviate or at
least mitigate the above mentioned disadvantages.

SUMMARY OF THE INVENTION

[0014] The main object of the present invention is to pro-
vide a degradable heat insulation container.

[0015] To achieve the above object, a container of the
present invention includes a paper-made container body, a
waterproofing layer and a foaming layer. The container body
has an outer surface and an inner surface for directly contact-
ing food or drink. The waterproofing layer is coated on the
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inner surface in the manner of laminating. The waterproofing
layer mainly consists of talcum powder, resin and calcium
carbonate. The foaming layer is disposed on at least a part of
the outer surface. The foaming layer consists of a binder and
a thermo-expandable powder. The binder and the thermo-
expandable powder are pre-blended and coated on the outer
surface, and then the binder and the thermo-expandable pow-
der are heated to form the foaming layer. The binder is
selected from a group consisting of polyvinyl acetate resin,
ethylene vinyl acetate resin, polyacrylic acid resin and a mix-
ture thereof. The thermo-expandable powder consists of a
plurality of thermo-expandable microcapsules, each of which
consists of a thermoplastic polymer shell and a low-boiling-
point solvent wrapped by the thermoplastic polymer shell.
[0016] Whereby, the container body, the waterproofing
layer and the foaming layer are all biodegradable. In addition,
the container is waterproofing in the inner surface and is heat
insulated in the outer surface, which satisfies the user’s need.
[0017] The present invention will become more obvious
from the following description when taken in connection with
the accompanying drawings, which show, for purpose of
illustrations only, the preferred embodiments in accordance
with the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG.11is a profile showing a container of the present
invention;
[0019] FIG. 2 is a breakdown drawing showing a cup-

shaped container of the present invention;
[0020] FIG. 3 is a combination drawing showing a cup-
shaped container of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0021] Please refer to FIG. 1 to FIG. 3. A degradable heat
insulation container of the present invention includes a con-
tainer body 10, a waterproofing layer 20 and a foaming layer
30.

[0022] The container body 10 has an outer surface 12 and
aninner surface 11 for directly contacting food or drink. In the
present embodiment, the container body 10 is cup-shaped, i.e.
the container body 10 includes a body portion 13 and a bottom
portion 14 disposed under the body portion 13. The body
portion 13 and the bottom portion 14 define a receiving space
to receive water, other liquid or food therein. The waterproof-
ing layer 20 is preferably laminated in inner surfaces of the
body portion 13 and the bottom portion 14, providing the
waterproofing property to the container. The foaming layer 30
is, on the contrary, disposed on at least a part of an outer
surface of the body portion 13, i.e. the foaming layer 30 can be
disposed on the partial or entire surface of the body portion
13. The foaming layer 30 may also have hollow portions or
form 3D patterns.

[0023] The waterproofing layer 20 is coated on the inner
surface of the container body 10 in the manner of laminating.
In an embodiment, the waterproofing layer 20 mainly consists
of'talcum powder, resin and calcium carbonate. More specifi-
cally, the waterproofing layer 20 consists of 15-40 parts by
weight of talcum powder, 2-10 parts by weight of resin, and
50-83 parts by weight of calcium carbonate. The resin is an
epoxy resin in the present embodiment. In another embodi-
ment, the waterproofing layer 20 mainly consists of 15-40
parts by weight talcum powder, 2-10 parts by weight of resin,
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50-83 parts by weight of calcium carbonate, and 10-70 parts
by weight of polyolefin. The polyolefin is selected from the
group consisting of polyethylene, polypropylene, polysty-
rene and a mixture thereof. The waterproofing layer 30 of the
present invention has a significant stretching rate and better
properties of waterproofing, aging resistance and surface
smoothness. In addition, the waterproofing layer 30 is stable
either in the heated or chemical environment. Thus the water-
proofing layer 30 is very suitable to be used as an inner layer
of a drink container. More importantly, the waterproofing
layer of the present invention is biodegradable and can be
removed from the container body. Even when the container is
incinerated, the waterproofing layer produces none toxic
product after burned. For sterilization and other purposes, the
waterproofing layer may further consist of far-infrared mate-
rial particles and nano-silver particles.

[0024] The foaming layer 30 consists of a binder and a
thermo-expandable powder. The binder and the thermo-ex-
pandable powder are pre-blended and coated on the outer
surface, and then the binder and the thermo-expandable pow-
der are heated to foam the foaming layer. Note that the binder
and the thermo-expandable powder can be dried before foam-
ing, thus the dried semi-finished container can be stored with-
out foaming. The manufacturer can, therefore, allocate the
manufacturing capacity more efficiently and more flexibly. In
the present invention, the binder is selected from the group
consisting of polyvinyl acetate resin, ethylene vinyl acetate
resin, polyacrylic acid resin and a mixture thereof. The
thermo-expandable powder consists of a plurality of thermo-
expandable microcapsules, each of which consists of a ther-
moplastic polymer shell and a low-boiling-point solvent
wrapped by the thermoplastic polymer shell. Pigments can be
further blended into the pre-blended mixture of the binder and
the thermo-expandable powder.

[0025] In the foaming process, the binder begins to soften
before the low-boiling-point solvent reaches its boiling point.
Once the solvent reaches its boiling point, it balloons the
thermoplastic polymer shell, and the pre-softened binder can
flow into the micro gaps between expanded thermo-expand-
able microcapsules. As such, the surface of the foaming layer
is smoother and can, therefore, be printed with figures. In
addition, the foaming layer is a close cell structure, and the
micro gaps between microcapsules are filled by the binder,
thus the foaming layer is also watertight. The foaming tem-
perature is preferably controlled within 80-160 degrees Cel-
sius, and is preferably heated gradually to get a stable foam-
ing process such that the microcapsule will not break. With
the foaming layer, the heat must be transmitted through dif-
ferent phases and different materials, i.e. the thermo coeffi-
cient is low. Thus the container of the present invention is heat
insulated. More importantly, the foaming layer of the present
invention is also biodegradable with the help of aerobic bac-
teria. Thus the foaming layer can be degraded into water and
carbon dioxide, which is extremely environmental friendly.

[0026] Specifically, unlike talcum powder, calcium carbon-
ate is slight glutinous and has better affinity to resin so that
amount of resin may be reduced. Thus, the paper container is
made of more environment-friendly material. In addition,
calcium carbonate helps regulate bendability and toughness
of paper and is easier to be dispersed evenly. That is, flow of
the waterproofing layer is promoted to form a thinner lami-
nating layer. To conclude, only when the waterproofing layer
is made of the specific components in the specific ratio, the
advantages mentioned above can be achieved.
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[0027] In summarization, the waterproofing layer and the
foaming layer of the present invention are both biodegradable
and environmental friendly. Both layers are easy to be coated
on the container body with excellent properties. In addition,
no food resource is consumed during the preparation of both
layers. Although the container of the above embodiment is
cup-shaped, it can still be formed into other shapes such as a
bowl, a plate, a box or the like.

What is claimed is:

1. A degradable heat insulation container, consisting of:

a paper-made container body, having an outer surface and
an inner surface for directly contacting food or drink;

a waterproofing layer, coated on the inner surface in a
manner of laminating, the waterproofing layer consist-
ing of talcum powder, resin and calcium carbonate;

wherein the waterproofing layer consists of 15-40 parts by
weight of talcum powder, 2-10 parts by weight of resin,
and 50-83 parts by weight of calcium carbonate.

2. The container of claim 1, further consisting of a foaming
layer, disposed on at least a part of the outer surface, the
foaming layer consisting of a binder and a thermo-expand-
able powder, the binder and the thermo-expandable powder
being pre-blended and coated on the outer surface, and then
the binder and the thermo-expandable powder being heated to
form the foaming layer, the binder being selected from a
group consisting of polyvinyl acetate resin, ethylene vinyl
acetate resin, polyacrylic acid resin and a mixture thereof, the
thermo-expandable powder consisting of a plurality of
thermo-expandable microcapsules, each of which consists of
athermoplastic polymer shell and a low-boiling-point solvent
wrapped by the thermoplastic polymer shell.

3. The container of claim 2, wherein the container body
includes a body portion and a bottom portion disposed under
the body portion, the body portion and the bottom portion
define a receiving space therein, the foaming layeris disposed
on at least a part of an outer surface of the body portion.

4. The container of claim 1, wherein the waterproofing
layer further consists of far-infrared material particles and
nano-silver particles.

5. A degradable heat insulation container, consisting of:

a paper-made container body, having an outer surface and

an inner surface for directly contacting food or drink;

a waterproofing layer, coated on the inner surface in a
manner of laminating, the waterproofing layer consist-
ing of talcum powder, resin, calcium carbonate and
polyolefin;

wherein the waterproofing layer consists of 15-40 parts by
weight of talcum powder, 2-10 parts by weight of resin,
50-83 parts by weight of calcium carbonate, and 10-70
parts by weight of polyolefin.

6. The container of claim 5, further consisting of a foaming
layer, disposed on at least a part of the outer surface, the
foaming layer consisting of a binder and a thermo-expand-
able powder, the binder and the thermo-expandable powder
being pre-blended and coated on the outer surface, and then
the binder and the thermo-expandable powder being heated to
form the foaming layer, the binder being selected from a
group consisting of polyvinyl acetate resin, ethylene vinyl
acetate resin, polyacrylic acid resin and a mixture thereof, the
thermo-expandable powder consisting of a plurality of
thermo-expandable microcapsules, each of which consists of
athermoplastic polymer shell and a low-boiling-point solvent
wrapped by the thermoplastic polymer shell
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7. The container of claim 6, wherein the container body
includes a body portion and a bottom portion disposed under
the body portion, the body portion and the bottom portion
define a receiving space, the foaming layer is disposed on at
least a part of an outer surface of the body portion.

8. The container of claim 5, wherein the polyolefin is
selected from a group consisting of polyethylene, polypropy-
lene, polystyrene and a mixture thereof.

9. The container of claim 5, wherein the waterproofing
layer further consists of far-infrared material particles and
nano-silver particles.
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