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The present invention relates to a water-soluble shopping bag and a preparation method 
thereof. The water-soluble shopping bag consists of the following components according to 
the following parts by weight: 100 parts of polyvinyl alcohol; 8-20 parts of a composite 
plasticizer; 10-30 parts of a polysaccharide derivative; 1 -5 parts of a processing aid; 0.1 -
0.5 parts of a film slipping agent; and 0.5-3.0 parts of a film anti-blocking agent. The 
preparation method comprises the following steps: mixing the components according to the 
parts by weight, extruding the mixture by means of a twin screw extruder to form pellets 
after mixing, then performing blow molding to form a film by means of a thermoplastic 
extrusion and film blowing machine, and then preparing various types and sizes of water-
soluble shopping bags by means of a bag making machine. The water-soluble shopping 
bag has higher bearing capacity and cold water solubility, is suitable for use in water-free 
environment, and dissolves upon contacting water without producing pollution after being 
used.



SPECIFICATION
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WATER-SOLUBLE SHOPPING BAG AND PREPARATION METHOD THEREOF

FIELD OF THE INVENTION

The present invention relates to an environmental-friendly shopping bag, and more 
particularly to an environmental-friendly shopping bag with cold water solubility and a 
preparation method thereof.

BACKGROUND OF THE INVENTION

At present, shopping bags used in commercial shopping malls are plastic shopping bags. 
One type refers to the plastic shopping bags made of common plastics, such as 
polyethylene (PE), polypropylene (PP), polyvinyl chloride (PVC) and the like. The use of the 
plastic shopping bags brings convenience to customers and also brings a large amount of 
plastic garbage to the natural environment. Because such plastic bags are difficult to 
degrade in the natural environment, a large amount of white pollution is generated in the 
natural environment, damaging the soil, polluting the water quality of water sources and 
causing serious harm to the natural ecology. Another type refers to disposable 
biodegradable shopping bags made of biodegradable materials, such as PLA, PBS, PBAT 
and the like, and these shopping bags can be biodegraded in the natural environment, thus 
avoiding pollution and harm to the natural environment. However, due to the high 
manufacturing cost, the selling price of these materials is generally more than 3 times 
higher than that of ordinary plastics, so that the use range of these shopping bags is limited 
by the price and it is difficult to widely popularize and use them. Moreover, biodegradation 
in the natural environment also requires a certain time. According to the present invention, 
aiming at the defects and deficiencies of the common shopping bag, an environmentally 
friendly shopping bag with biodegradability and water solubility is developed. 

As a water-soluble polymer, polyvinyl alcohol (PVA) is widely used in viscose fiber, 
adhesive, coating and other fields. Meanwhile, polyvinyl alcohol has biodegradability, and 
its biological oxygen consumption and chemical oxygen consumption in water are 
extremely low, thus causing no pollution or damage to water quality. The dissolution of 
polyvinyl alcohol into the soil not only does not cause pollution and damage to the soil, but 
also has the effects of improving soil and retaining water, which enables it to become an 
environmentally friendly material and be concerned. However, due to the extremely poor 
thermoplastic process ability thereof, it is rarely used as a thermoplastic for processing and 
molding. 

According to the present invention, the polyvinyl alcohol (PVA) is effectively plasticized, 
internally and externally processed and lubricated, so that polyvinyl alcohol is effectively 
processed and molded through thermoplastic processing to prepare the shopping bag of 
the present invention. In the present invention, the shopping bag not only has thermoplastic 
processing moldability, but also has biodegradability and water solubility, and visual 
disappearance can be generated under the condition of contacting water after use, so as to 
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realize visible degradation and effective environmental protection.

SUMMARY OF THE INVENTION

The present invention is intended to overcome the defects of the existing products and the 
products in use, and provide a preparation method for a biodegradable shopping bag with 
water solubility. The specific technical solution is as follows. 

A water-soluble shopping bag comprises the following components according to parts by 
weight: 

polyvinyl alcohol (PVA)     100

composite plasticizer      8-20

polysaccharide and the derivative thereof   10-30

processing aid    1-5

film slipping agent   0.1-0.5 and

film anti-blocking agent 0.5-3.0.

Further as an improvement of the technical solution of the present invention, the polyvinyl 
alcohol (PVA) is partially alcoholized polyvinyl alcohol with a polymerization degree of 300 
to 2400 and an alcoholysis degree of 88%, which specifically comprises more than one 
powder materials with brand names of PVA-0388, PVA-0588, PVA-1788, PVA-2088, PVA-
2288 and PVA-2488. 

Further as an improvement of the technical solution of the present invention, the composite 
plasticizer comprises polyol, polyol ether and fatty acid amine or fatty alcohol amine, and 
the composite plasticizer is composed of polyol, polyol ether and fatty acid amine or fatty 
alcohol amine in a mass ratio of 6:3:1. 

Further as an improvement of the technical solution of the present invention, the polyol is 
water-soluble polyol, which comprises one of glycerol, ethylene glycol, diethylene glycol, 
sorbitol, trimethylolpropane, pentaerythritol and mannitol. 

Further as an improvement of the technical solution of the present invention, the polyol 
ether is water-soluble polyol ether, which comprises one of ethylene glycol monoethyl 
ether, ethylene glycol diethyl ether, ethylene glycol butyl ether and ethylene glycol methyl 
ether. 

Further as an improvement of the technical solution of the present invention, the fatty acid 
amine or fatty alcohol amine is water-soluble fatty acid amine or fatty alcohol amine, which 
comprises one of ethylenediamine, diethanolamine and triethanolamine. 

Further as an improvement of the technical solution of the present invention, the 
polysaccharide and the derivative thereof is selected from alkyl glycoside substances 
(AGP) synthesized from renewable natural fatty alcohol and glucose, which are 
internationally recognized and preferred "green and environmental-friendly materials”, not 
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only have high surface activity, but also have good ecological safety and compatibility, and 
are mild, non-toxic, non-irritating and easy to biodegrade. The polysaccharide and the 
derivative thereof comprise one of AGP0810, AGP1214, AGP0814, AGP0816 and 
AGP1216. 

Further as an improvement of the technical solution of the present invention, the processing 
aid is selected from a processing aid for helping the thermoplastic molding of the polyvinyl 
alcohol in the thermoplastic processing of the polyvinyl alcohol, which mainly comprises an 
internal lubrication processing aid and an external lubrication processing aid. The 
processing aid is composed of an inner lubricant and an outer lubricant in a mass ratio of 
8:2. 

Further as an improvement of the technical solution of the present invention, the internal 
lubrication processing aid is selected from polyethylene oxide (PEO)which not only is a 
water-soluble polymer, but also has excellent thermoplastic processability, and has 
compatibility with the polyvinyl alcohol (PVA) .The internal lubrication processing aid 
comprises one of PE0-3, PE0-6, PE0-8, PE0-10 and PE0-15. 

Further as an improvement of the technical solution of the present invention, the external 
lubricant is selected from saturated fatty acid or saturated fatty alcohol with a carbon chain 
of 12 to 18. The saturated fatty acid comprises one of dodecanoic acid, tetradecanoic acid 
(myristic acid), hexadecanoic acid (palmitic acid) and octadecanoic acid (stearic acid). The 
fatty alcohol comprises one of lauryl alcohol, tetradecyl alcohol (myristic alcohol), 
hexadecyl alcohol (palmityl alcohol) and octadecyl alcohol (stearyl alcohol). 

Further as an improvement of the technical solution of the present invention, the film 
slipping agent is alkyl fatty acid, alkyl fatty acid salt or alkyl fatty amide. 

Further as an improvement of the technical solution of the present invention, the alkyl fatty 
acid comprises stearic acid. 

Further as an improvement of the technical solution of the present invention, the alkyl fatty 
acid salt comprises monovalent stearate or sodium oleate, and the monovalent stearate 
comprises sodium stearate and potassium stearate. 

Further as an improvement of the technical solution of the present invention, the alkyl fatty 
amide comprises one of stearamide, oleamide and erucamide. 

Further as an improvement of the technical solution of the present invention, the film anti-
blocking agent is selected from superfine inorganic powder with a grain size of 5000-8000 
mesh, which comprises one of talcum powder, light calcium carbonate, white carbon black 
and titanium dioxide. 

A preparation method for any of the water-soluble shopping bag above-mentioned 
comprises the following steps: mixing the components according to the parts by weight, 
extruding the mixture by means of a twin screw extruder to form pellets after mixing, then 
performing blow molding to form a film by means of a thermoplastic extrusion and film 
blowing machine, and then preparing various types and sizes of water-soluble shopping 
bags by means of a bag making machine. 
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Further as an improvement of the technical solution of the present invention, the mixing is 
carried out in a high-speed mixer, and the components are stirred at a low speed of 200 
r/min for 3 to 5 min and then stirred at a high speed of 1000 r/min for 20 min, and a material 
temperature is controlled to not exceeding 60℃; and finally, the speed is changed to a low 
speed of 200 r/min and the mixture is discharged for later use when the temperature is 
reduced below 30℃. 

Further as an improvement of the technical solution of the present invention, a temperature 
for extruding to form pellets is 
120℃/140℃/150℃/160℃/170℃/180℃/180℃/180℃/180℃/180℃. 

Further as an improvement of the technical solution of the present invention, a temperature 
for performing blow molding to form a film is 140℃/160℃/180℃/185℃/185℃/180℃. 

Further as an improvement of the technical solution of the present invention, a thickness of 
the water-soluble film obtained by blow molding is 10 to 80 μm. 

Further as an improvement of the technical solution of the present invention, the various 
types of water-soluble shopping bags comprise vest bags and flat-rim bags with or without 
connectable edges, and the prepared water-soluble shopping bags are transparent, 
semitransparent or opaque bags, and can be prepared into various colors. 

Compared with the prior art, the present invention has the following advantages and 
technical effects: 

(1) the water-soluble shopping bag of the present invention has biodegradability, higher 
bearing capacity and cold water solubility; 

(2) the water-soluble shopping bag of the present invention has lower biological oxygen 
consumption and chemical oxygen consumption in the natural environment, and does 
not pollute and harm the soil and the water source after dissolving into the soil and the 
water source; 

(3) the water-soluble shopping bag of the present invention does not generate white 
pollution after being used; and 

(4) the shopping bag of the present invention has a wide source of materials, most of the 
materials are based on renewable resources; the shopping bag of the present invention 
are cheaper than shopping bags produced from other completely biodegradable 
materials, and are suitable for use in an anhydrous environment, and quickly 
"disappear" in a water-contacting environment after being used.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram illustrating a shape of a water-soluble shopping bag prepared according 
to the present invention; 

Fig. 2a is a diagram illustrating the shape of the water-soluble shopping bag prepared 
according to the present invention; 
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Fig. 2b is a diagram illustrating the shape of the water-soluble shopping bag prepared 
according to the present invention; 

Fig. 3a is a diagram illustrating the shape of the water-soluble shopping bag prepared 
according to the present invention; 

Fig. 3b is a diagram illustrating the shape of the water-soluble shopping bag prepared 
according to the present invention; 

Fig. 4a is a diagram illustrating the shape of the water-soluble shopping bag prepared 
according to the present invention; and 

Fig. 4b is a diagram illustrating the shape of the water-soluble shopping bag prepared 
according to the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

The present invention is further described in detail below with reference to detailed 
embodiments, but the implementation and protection scope of the present invention is not 
limited thereto. 

A water-soluble shopping bag according to the embodiments may have various shapes, as 
shown in Fig. 1, Fig. 2a, Fig. 2b, Fig. 3a, Fig. 3b, Fig. 4a and Fig. 4b. 

Embodiment 1

A water-soluble shopping bag consists of the following components according to parts by 
weight: 

polyvinyl alcohol (PVA-1788)     60

polyvinyl alcohol (PVA-0588)     40

glycerol                       4.8

ethylene glycol butyl ether        2.4

diethanolamine                 0.8

alkyl glycoside (AGP0816)       30

PE0-10                        0.8

hexadecyl alcohol              0.2

sodium stearate                0.1 and

talcum powder (5000 mesh)      0.5.

The components above were added into a high-speed mixer after accurate measurement 
and mixed at a low speed of 200 r/min for 3 min; then stirred at a high speed of 1000r/min 
for 20min, a material temperature being controlled to not exceed 60℃; and then, the speed 
was changed to a low speed of 200 r/min and the mixture was discharged for later use 
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when the temperature was reduced to a room temperature; 

after high-speed stirring and mixing, the mixture above was fed into a twin screw extruder 
to extrude to form pellets, and the temperature for extruding to form pellets was controlled 
to be: 120℃/140℃/150℃/160℃/170℃/180℃/180℃/180℃/180℃/180℃; 

after extruding to form pellets, the materials were subjected to blow molding to form a film 
by means of an extrusion and film blowing machine, and the temperature for performing 
blow molding to form a film was controlled to be 140℃/160℃/180℃/185℃/185℃/180℃; 

after thermoplastic extrusion and blow molding, the materials were prepared into a vest bag 
with a connectable edge (7.5 cm) with a width of 30 cm, a height of 45 cm and a thickness 
of 35 μm (Fig. 1), and the vest bag had a maximum bearing capacity of 8 kg in an 
anhydrous environment and a completely dissolved time of 3 min in cold water at a room 
temperature (23℃) . 

Embodiment 2

A water-soluble shopping bag consists of the following components according to parts by 
weight: 

polyvinyl alcohol (PVA-2088)        100

ethylene glycol                    12

ethylene glycol methyl ether          6

triethanolamine                    2

alkyl glycoside (AGP1214)          10

PE0-6                           4

tetradecanoic acid                 1

sodium oleate                    0.5 and

titanium dioxide (8000 mesh)       3.

The components above were added into a high-speed mixer after accurate measurement 
and mixed at a low speed of 200 r/min for 5 min; then stirred at a high speed of 1000r/min 
for 20 min, a material temperature being controlled to not exceed 60℃; and then, the speed 
was changed to a low speed of 200 r/min and the mixture was discharged for later use 
when the temperature was reduced to 28℃; 

after high-speed stirring and mixing, the mixture  above was fed into a twin screw extruder 
to extrude to form pellets, and the temperature for extruding to form pellets was controlled 
to be: 120℃/140℃/150℃/160℃/170℃/180℃/180℃/180℃/180℃/180℃;

after extruding to form pellets, the materials were subjected to blow molding to form a film 
by means of an extrusion and film blowing machine, and the temperature for performing 
blow molding to form a film was controlled to be 140℃/160℃/180℃/185℃/185℃/180℃;

after thermoplastic extrusion and blow molding, the materials were prepared into a flat-rim 
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bag with a connectable edge (6.0 cm) with a width of 40 cm, a height of 60 cm and a 
thickness of 45 μm (Fig. 2a), and the flat-rim bag had a maximum bearing capacity of 12 kg 
in an anhydrous environmentand a completely dissolved time of 5 min in cold water at a 
room temperature (23℃) . 

Embodiment 3

A water-soluble shopping bag consists of the following components according to parts by 
weight: 

polyvinyl alcohol (PVA-2488)            50

polyvinyl alcohol (PVA-0388)            50

trimethylolpropane                      6

ethylene glycol methyl ether              3

ethylenediamine                       1

alkyl glycoside (AGP0810)              20

PE0-6                               2.4

octadecyl alcohol                      0.6

stearamide                           0.3 and

white carbon black (6000 mesh)          1.

The components above were added into a high-speed mixer after accurate measurement 
and mixed at a low speed of 200 r/min for 4 min; then stirred at a high speed of 1000r/min 
for 20 min, a material temperature being controlled to not exceed 60℃; and then, the speed 
was changed to a low speed of 200 r/min and the mixture was discharged for later use 
when the temperature was reduced to a room temperature; 

after high-speed stirring and mixing, the mixture above was fed into a twin screw extruder 
to extrude to form pellets, and the temperature for extruding to form pellets was controlled 
to be:  120℃/140℃/150℃/160℃/170℃/180℃/180℃/180℃/180℃/180℃;

after extruding to form pellets, the materials were subjected to blow molding to form a film 
by means of an extrusion and film blowing machine, and the temperature for performing 
blow molding to form a film was controlled to be 140℃/160℃/180℃/185℃/185℃/180℃;

after thermoplastic extrusion and blow molding, the materials were prepared into a flat-rim 
bag with a connectable edge (3.0 cm) with a width of 20 cm, a height of 30 cm and a 
thickness of 10μm (Fig. 3a), and the flat-rim bag had a maximum bearing capacity of 2 kg in 
an anhydrous environmentand a completely dissolved time of 1 min in cold water at a room 
temperature (23℃) .

Embodiment 4

A water-soluble shopping bag consists of the following components according to parts by 
weight: 
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polyvinyl alcohol (PVA-1788)          80

polyvinyl alcohol (PVA-0388)        20

glycerol                          9

ethylene glycol monoethyl ether      4.5

triethanolamine                   1.5

alkyl glycoside (AGP1216)          15

PE0-8                           3.2

hexadecyl alcohol                 0.8

erucamide                       0.2 and

white carbon black (7000 mesh)      2.

The components above were added into a high-speed mixer after accurate measurement 
and mixed at a low speed of 200 r/min for 5 min; then stirred at a high speed of 1000r/min 
for 20 min, a material temperature being controlled to not exceed 60℃; and then, the speed 
was changed to a low speed of 200 r/min and the mixture was discharged for later use 
when the temperature was reduced to a room temperature; 

after high-speed stirring and mixing, the mixture above was fed into a twin screw extruder 
to extrude to form pellets, and the temperature for extruding to form pellets was controlled 
to be: 120℃/140℃/150℃/160℃/170℃/180℃/180℃/180℃/180℃/180℃; 

after extruding to form pellets, the materials were subjected to blow molding to form a film 
by means of an extrusion and film blowing machine, and the temperature for performing 
blow molding to form a film was controlled to be 140℃/160℃/180℃/185℃/185℃/180℃;

after thermoplastic extrusion and blow molding, the materials were prepared into a flat-rim 
bag with a width of 45 cm, a height of 60 cm and a thickness of 80μm (Fig. 4a), and the flat-
rim bag had a maximum bearing capacity of 15 kg in an anhydrous environment and a 
completely dissolved time of 10 min in cold water at a room temperature (23℃) . 

The embodiments above are only used for illustrating the technical solution of the present 
invention instead of limiting the present invention. Although the present invention has been 
described in detail with reference to preferred embodiments, those skilled in the art shall 
understand that the specific embodiments of the present invention can still be modified or 
some technical features can be replaced equally without departing from the spirit of the 
technical solution of the present invention, which shall be included in the scope of the 
technical solution requested by the present invention.
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CLAIMS
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1. A water-soluble shopping bag, comprising the following components according to 
parts by weight: 

polyvinyl alcohol                            100

composite plasticizer                         8-20

polysaccharide and the derivative thereof  10-30

processing aid                              1-5

film slipping agent                          0.1-0.5 and

film anti-blocking agent                      0.5-3.0.

2. The water-soluble shopping bag according to claim 1, wherein the polyvinyl alcohol 
is selected from partially alcoholized polyvinyl alcohol with a polymerization degree of 
300 to 2400 and an alcoholysis degree of 88%, which specifically comprises more than 
one powder materials with brand names of PVA-0388, PVA-0588, PVA-1788, PVA-
2088, PVA-2288 and PVA-2488. 

3. The water-soluble shopping bag according to claim 1, wherein the composite 
plasticizer comprises polyol, polyol ether and fatty acid amine or fatty alcohol amine, 
and the composite plasticizer is composed of polyol, polyol ether and fatty acid amine 
or fatty alcohol amine in a mass ratio of 6:3:1. 

4. The water-soluble shopping bag according to claim 3, wherein the polyol is water-
soluble polyol, which comprises one of glycerol, ethylene glycol, diethylene glycol, 
sorbitol, trimethylolpropane, pentaerythritol and mannitol; the polyol ether is water-
soluble polyol ether, which comprises one of ethylene glycol monoethyl ether, ethylene 
glycol diethyl ether, ethylene glycol butyl ether and ethylene glycol methyl ether; the 
fatty acid amine or fatty alcohol amine is water-soluble fatty acid amine or fatty alcohol 
amine, which comprises one of ethylenediamine, diethanolamine and triethanolamine. 

5. The water-soluble shopping bag according to claim 1, wherein the polysaccharide 
and the derivative thereof is selected from alkyl glycoside substances synthesized 
from renewable natural fatty alcohol and glucose, which comprise one of AGP0810, 
AGP1214, AGP0814, AGP0816 and AGP1216. 

6. The water-soluble shopping bag according to claim 1, wherein the processing aid 
mainly comprises an internal lubrication processing aid and an external lubrication 
processing aid; the internal lubrication processing aid is selected from polyethylene 
oxide, which comprises one of PE0-3, PE0-6, PE0-8, PE0-10 and PE0-15; the external 
lubricant is selected from saturated fatty acid or saturated fatty alcohol with a carbon 
chain of 12 to 18, the fatty acid comprises one of dodecanoic acid, tetradecanoic acid, 
hexadecanoic acid and octadecanoic acid, and the fatty alcohol comprises one of 
lauryl alcohol, tetradecyl alcohol, hexadecyl alcohol and octadecyl alcohol; and the 
processing aid is composed of an inner lubricant and an outer lubricant in a mass ratio 
of 8: 2.

7. The water-soluble shopping bag according to claim 1, wherein the film slipping 
agent is alkyl fatty acid, alkyl fatty acid salt or alkyl fatty amide; the alkyl fatty acid 
comprises stearic acid, the alkyl fatty acid salt is sodium oleate or monovalent stearate 
such as sodium stearate and potassium stearate, and the alkyl fatty amide comprises 
one of stearamide, oleamide and erucamide; and the film anti-blocking agent is 
selected from superfine inorganic powder with a grain size of 5000-8000 mesh, which 
comprises one of talcum powder, light calcium carbonate, white carbon black and 
titanium dioxide. 

8. A preparation method for the water-soluble shopping bag according to any one of 
claims 1 to 7, comprising the following steps: mixing the components according to the 
parts by weight, extruding the mixture by means of a twin screw extruder to form 
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pellets after mixing, then performing blow molding to form a film by means of a 
thermoplastic extrusion and film blowing machine, and then preparing various types 
and sizes of water-soluble shopping bags by means of a bag making machine. 

9. The preparation method for the water-soluble shopping bag according to claim 8, 
wherein the mixing is carried out in a high-speed mixer, and the components are 
stirred at a low speed of 200 r/min for 3 to 5 min, then  stirred at a high speed of 1000 
r/min for 20 min, and a material temperature is controlled to not exceed 60℃; and 
finally, the speed is changed to a low speed of 200 r/min and the mixture is discharged 
for later use when the temperature is reduced below 30℃. 

10. The preparation method for the water-soluble shopping bag according to claim 8, 
wherein a temperature for extruding to form pellets is 
120℃/140℃/150℃/160℃/170℃/180℃/180℃/180℃/180℃/180℃; a temperature for 
performing blow molding to form a film is 140℃/160℃/180℃/185℃/185℃/180℃, and a 
thickness of the water-soluble film obtained by blow molding is 10 to 80 μm.


