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Abstract
The Decomposition of Cardboard Boxes

In my project I was was trying to see if a piece of cardboard decomposes best 
in a dry, wet, moist, or cold environments. I did this by making a simulated 
miniature environment for each piece of cardboard. I choose to do this because 
pollution is taking over the world and I wanted to see if I could find solutions for it. 
My results were that every environment’s piece of cardboard expanded except for 
the dry environment. My project is important to the world because pollution is a 
real problem and cardboard contributes to it. My research can help speed up the 
decomposition of cardboard.



Does a piece of cardboard decompose better in a wet 
environment, dry environment, cold environment, or a 
moist environment?

One reason why my experiment is important is because this is relevant. The 
great pacific garbage patch is a real thing and it consists of cardboard. This could 
help environmentalists by allowing them a new perspective on cardboard and 
letting specialists get a new timeline for the great pacific garbage patch. 



Background Information
● For the water in the ocean, there is 0.0004 cubic meters of salt per 0.0114 

cubic meters of water
● The water in the ocean is never still
● The rainforest floor gets little natural light
● The temperature in the rainforest can range between 21 degrees celsius to 30 

degrees celsius
● The temperature in the tundra can range from -6.66667 degrees celsius to 

-34.4444 degrees celsius



Hypothesis and Variables

I believe that the ocean will decompose faster than the others because it is 
wet. I thought this because when things get wet they get flimsy. So, when they are 
flimsy they should shrink. My independent variable was the different climate and 
the dependent variable was the time they were in the experiment.



Materials 

● Three - Clear plastic box Tupperware ( For ocean, rainforest, and desert environments)
● One - Sunrise hosta plant (For rainforest environment)
● 0.0019 cubic meters - Potting soil (For rainforest environment)
● 4 pieces, 0.08 yards by 0.08 yards - Cardboard  (All 4 testing environments)
● 0.0019 cubic meters - dirt from the desert in Arizona (For desert environment)
● 0.0114 cubic meters - Water (For ocean environment) 
● 0.00024 cubic meters - Water (For watering rainforest plant and soil)
● 0.0004 cubic meters - Salt (For ocean environment)
● One - Freezer, Maytag (For tundra environment)



Procedure
Rainforest environment:

1) Acquire the materials 
needed for the rainforest 
environment

2) Plant the Hosta plant in 
potting soil in the 
Tupperware box

3) Place one of the pieces of 
cardboard next to the plant

4) Place the clear 
Tupperware box lid over 
the plant (make sure the 
leaves cover the top 
making it dark)

5) Water the plant regularly

Ocean Environment:

1) Acquire the materials 
needed for the ocean 
environment

2) Pour the 0.0114 cubic 
meters of water into one of 
the other clear 
Tupperware containers

3) Add the 0.0004 cubic 
meters of salt into the 
water

4) Place the cardboard in the 
saltwater

5) Place the lid on the 
container

Desert Environment:

1) Put the dry sand in the 
last Tupperware box

2) Place the cardboard in 
the desert

3) Place the lid on the 
container

4) Put box outside

Tundra Environment:

1) Clear a space in a 
freezer

2) Place the last piece of 
cardboard in the 
freezer



Results for Rainforest
At the beginning of my experiments, my piece of cardboard was dry and unharmed. But after 26 
days, the sample piece ended up being 116.84 millimeters by 81.28 millimeters. It expanded 
instead of shrinking. It expanded a total of 12.7 millimeters. At the end of the experiment, 
Sclerotinia Stem Rot (White mold) seemed to grow onto the bottom.

 (Day 1. 106.68 millimeters by 78.74 
milliliters.)  (Day 26. 116.84 millimeters by 81.28 

millimeters.)

 (All numbers are in millimeters)



Results for Tundra
In the beginning of this experiment the cardboard seemed to freeze. I put it in -15 degrees celsius 
and let it sit. I did not think that it would do anything but it did. It expanded by 2.54 millimeters. I 
later learned that ice crystals had formed inside of the cardboard. On the last day it was 106.68 
millimeters by 81.28 millimeters.

 (Day 1. 106.68 millimeters by 78.74 
milliliters.)  (Day 26. 106.68 millimeters by 81.28 

millimeters)

  (All numbers are in millimeters)



Results for Desert
At the beginning of this experiment the cardboard was dry. After the first two nights when I did my 
measurements, I noticed that the lid of the container had water on it. I later found that the changes 
of the temperature around it was causing the dirt to release the water molecules within the dirt. 
After the 26 days, the cardboard was still 105.42 millimeters by 78.74 milliliters.

 (Day 1. 106.68 millimeters by 78.74 
milliliters.)

 (Day 26. 106.68 millimeters by 78.74 
milliliters.)

(No change. All numbers are in 
millimeters)



Results for Ocean
At the beginning of the experiment the piece of cardboard was floating and the part that was facing 
up was barely wet. On December 22, 2022 the sample piece separated into two pieces. Then on 
December 28, 2022 the top half which had the middle part connected, separated from the middle. 
This created three pieces. In the end the top part was 109.22 millimeters by 81.28 millimeters, the 
middle part was 127 millimeters by 83.82 millimeters, and the bottom part was 106.68 millimeters 
by 81.28 millimeters.

 (Day 1. 106.68 
millimeters by 
78.74 milliliters.)

 (Day 26. Top part 109.22 millimeters by 
81.28 millimeters, the middle part 127 
millimeters by 83.82 millimeters, and the 
bottom part 106.68 millimeters by 81.28 
millimeters)



Results for Ocean: Graphs

After first split to the end of the 
experiment.

 After the first split to the end of the 
experiment.

 This one is of when all three pieces 
were together.

 After the last split to the end of the 
experiment.



Conclusion

My data did not support my hypothesis. Instead of anything shrinking they 
only expanded! My data was pretty exciting and unforeseen. Instead on any one of 
them decomposing all of them expanded. I believe that my next steps would be to 
send my results to the cardboard manufacturing company telling them to use even 
less materials or to send them to an environmentalist so they can take the 
research further.
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