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Abstract 
Recently environmental issues are very serious. One of the biggest causes of this is the current 
plastic problem. This research project focuses on creating a new product that uses natural 
resources instead of plastic to help the problem. To make it happen we focused on the 
Spirogyra. Since the Spirogyra is found in most rivers in the world and reproduces quickly, it 
would be easy for countries to use it to produce an alternate product to plastic. Additionally, it 
only needs sunshine to grow and do photosynthesis. It means they can create O2 during the 
experiment. At first, a durable and waterproof sheet of Spirogyra was created. Experiment 1 
focused on using Ooho to test its water resistance but it was unsuccessful due to the shape of  
the waterproof sheet shrinking because of the property of Ooho. Therefore Experiment 2 was 
conducted to test its water resistance and strength using three different substances. It was 
found that sweet potato flour provided the most resistance to water. In conclusion, we could 
create a plastic alternative from Spirogyra which can be used instead of plastics. This new 
product would be better for the environment and decrease our reliance on plastics. 

Keywords: plastic, Spirogyra, plastic alternative, durable, waterproof, Ooho 
  

- 9 -



CREATING PLASTIC ALTERNATIVES USING SPIROGYRA 
 

Int roduction 

In recent years, with the development of various products made of plastic, the 

environmental pollution caused by them has become a significant problem. Plastic is 

convenient, inexpensive, and has a variety of uses, and its prevalence is expected to increase 

year by year. However, on the other hand, plastic has also caused a lot of damage to the earth. 

Although plastic is convenient, it is also very harmful to the environment. There is too much 

plastic to dispose of, which is the problem. When released into the oceans and mountains, it 

remains in the world forever without being decomposed. The widespread use of plastic has 

damaged many ecosystems and caused various problems for living things. Many problems are 

occurring in multiple countries around the world due to plastic. Ecosystems are being 

destroyed because plastic is being discarded in the ocean. According to the Worldwide Fund 

for Nature (n.d.) (WWF Japan), there are 150 million tons of plastic in the world's oceans. 

Therefore, the motivation for this research was to find a way to solve this serious and urgent 

plastic problem. 

The purpose of this research was to create new alternatives to plastic, using only eco-

friendly and environmentally friendly materials to reduce the consumption of plastic and 

make it more environmentally friendly. Emphasis was placed on making sure that the plastic 

substitutes created were inexpensive and could be used by people worldwide without 

requiring special skills. When looking at the world's future, it is necessary to shift from a 

consumer society to a sustainable society. In addition, to be used as a substitute for plastic, it 

must have the same level of water resistance and durability as plastic. It is also necessary to 

make it inexpensive and easy to process. Therefore, to create a plastic substitute with the same 

convenience as current plastic bottles, it was decided to use all naturally occurring materials. 

The primary material used in this research was blue-green algae, which satisfies these 

conditions. Spirogyra is an inexpensive material that can be grown indefinitely via 

photosynthesis, utilizing light and carbon dioxide. It also emits oxygen, which may positively 

impact global warming. However, an effective use of Spirogyra has not yet been discovered. 

If it can function as a substitute for plastic, it will lead to new ways to use Spirogyra and 

improve the environment. Also, since it is naturally derived, it is expected to be biodegradable 

after use as a plastic substitute. 

 Therefore, by creating a plastic substitute from naturally occurring materials, we can 

reduce the number of plastic emissions, thereby solving the problems of carbon dioxide 

emissions and ecosystem destruction. Furthermore, these activities can contribute to the 

creation of a sustainable society. 
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Materials and Method 

Two kinds of experiments were conducted. In experiment 1, we used Ooho, a 

transparent film obtained by adding sodium alginate solution to calcium chloride solution. 

The best way to make Ooho was to put 2 g of sodium alginate in 100 ml of water and 5 g of 

calcium chloride in 500 ml of water for 10 minutes. 

Experiment 1 

Dried sheets of the blue-green algae were formed by mixing 5, 10, and 15 g of 

Spirogyra with 20 ml of water and 20 ml of water glue. They were mixed in a mixer, spread 

on a paste-like paper, and dried to make a sheet. Ooho was used to make the sheets more 

durable and water-resistant by covering them in Ooho. The sheets were then shaped into 

containers for testing.            

 

 

 

 

 

                                                       Fig 1. Dried sheet of Spirogyra           Fig 2. Ooho containing water 

Experiment 2 

50 g of Spirogyra, 500 ml of ion-exchanged water and 100 g of the newspaper were 

mixed in the mixer, spread on the board, and dried thoroughly. To make the blue-green algae 

sheets more water-resistant and durable, they were covered with three different solutions: 

cassava flour, sweet potato flour, and agar. These solutions were formed by mixing 50 g of 

the 3 substances with 100 ml of ion-exchanged water. 

 
Fig 3. From left to right: Cassava powder, sweet potato flour, and agar 

Results and Discussion 

Experiment 1 

All  the types tested did not have enough water resistance or durability. The container 

formed with 5g of Spirogyra was thick enough but cracked with a bit of force. The water 
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resistance was not enough. The containers formed with 10g and 15g of Spirogyra were too 

thick and did not demonstrate adequate durability or water resistance for use as containers. 

Additionally, all 3 types shrank after they were dried. This is believed to have occurred due to 

a property of Ooho. Therefore, alternatives not using Ooho were tested in Experiment 2. 

Table 1. Results from Experiment 1 

 I II  III  

Durability weak weak weak 

Thickness �Õ too thick too thick 

Waterproof  I   I   I  

 

           
Fig 4. Spirogyra sheet (wet)                                    Fig 5. Shrunk Spirogyra sheet (dried out) 
 
Experiment 2 

There was a bit of difference between the different kinds of solutions. The cassava flour 

and agar resulted in containers that did not demonstrate enough durability and lacked water 

resistance. They cracked with a bit force. The sweet potato flour resulted in the container with 

the best water resistance and durability. It kept its shape after being exposed to water for a 

long time and when a significant force was applied.  

          
Fig 6. Covering with sweet potato flour solution           Fig 7. Spirogyra sheets covered with thick solution 
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Conclusion 

It was found to be possible to make a water-resistant sheet that was made by natural 

substances. From these experiments, it is thought that covering the sheet several times would 

provide better water resistance and durability. 

Future Plan 

It is desirable to make the blue-green algae sheet biodegradable. The goal of future 

research will be to improve the material so that blue-green algae sheets can be made that 

decompose even if they are left in the soil or thrown into the ocean and immersed in seawater. 

In addition, since there are still some issues to be solved in terms of water resistance and 

durability, comparative experiments to find a more suitable solution than the sweet potato 

flour that was tested should be done and improvements made so that the sheets will have the 

same level of strength as existing plastic. It is hoped that the resulting material will be more 

acceptable and easier to use for more companies and people and become a popular alternative 

to plastic. 
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