
 

 

 

Farm Fields to Plastics 

Collect some items from around your home – these items can range from a fork, to a 

screwdriver, to your favorite toy car. Lay all the items out on a table and study them carefully. 

What new tool or item can you create using just the materials 

in front of you? Could it be an instrument? A measuring 

device? 

If you can find new or innovative ways to repurpose an item 

or develop something new, that is called creativity – 

something scientists and engineers use every day! It takes a 

lot of creativity to make something as complex as a car part 

from something as simple as a soybean. How is this possible? 

Words to Know 

Biodegradable: capable of being broken down through the actions of living organisms and 

natural processes over time 

Bioplastics: a group of plastics made from biological materials like plant starches, cellulose, oils, 

or protein 

By-products: secondary products produced from the main product of a crop or animal 

Nonrenewable Resources: limited natural resources that cannot be replaced or reproduced 

within a generation and cannot be managed for renewal. Examples: oil, soil, mineral resources 

(lead, iron, cobalt, zinc, etc.) 

Renewable Resources: natural resources that can be replaced naturally or by human efforts at a 

sustainable rate. Examples: forests, fish, wildlife, agriculture, plants, animals 

Background Information 

The source, type and chemical composition of plastic determines the size of its carbon footprint 

(total amount of greenhouse gasses produced in its manufacture, use and breakdown). The 

majority of plastic used today comes from nonrenewable oil. Some types of plastic are hydro-

degradable (broken down by water) or photodegradable (broken down by sunlight). However, 

most plastic ends up in landfills and stays there indefinitely because it is not biodegradable 

(broken down by bacteria and fungi). One of the great challenges of the modern era is to 

develop inexpensive, durable and biodegradable plastic made from renewable sources. 



Science Saves the Day! 

Thanks to the scientists and engineers with 

minds as creative as yours, various plastics and 

fuels can now be made with materials that are 

renewable. Biodiesel made from vegetable oils, 

ethanol made from corn, and bioplastics are a 

few examples. Plastic is used to make countless 

items used in our everyday life. Plastic, made 

from soybeans, is even used in some car parts. 

This is an example of a bioplastic product. 

Henry Ford, the founder of Ford Motor Company was very interested in soil science and the 
potential of alternative crops like peanuts and soybeans to produce plastics, paint, fuel and 
other products. In 1942, Ford showcased a car with a lightweight plastic body made from 
soybeans. The frame, made of tubular steel, had 14 plastic panels attached to it. The car 
weighed 2000 lbs., 1000 lbs. lighter than a steel car. His motivation to build this car came from 
a shortage of metal, his belief that the plastic panels would make it safer than a steel car in an 
accident, and also his passion for agriculture. 
 
Bioplastics are currently used in disposable items like shopping bags, drinking straws, and 
plastic cutlery, and in non-disposable carpet, phone casings, and medical implants. There are 
two main types of bioplastics: 
 
PLA (polyactic acid) is typically made from the sugars in corn starch, cassava or sugarcane. It is 
biodegradable, carbon-neutral and edible. To transform corn into plastic, corn kernels are 
immersed in sulfur dioxide and hot water, where its components break down into starch, 
protein, and fiber. The kernels are then ground and the corn oil is separated from the starch. 
The starch is comprised of long chains of carbon molecules, similar to the carbon chains in 
plastic from fossil fuels. Some citric acids are mixed in to form a long-chain polymer (a large 
molecule consisting of repeating smaller units) that is the building block for plastic. PLA can look 
and behave like polyethylene (used in plastic films, packing and bottles), polystyrene 
(Styrofoam and plastic cutlery) or polypropylene (packaging, auto parts, textiles. 
 
PHA (polyhydroxyalkanoate) is made by microorganisms, sometimes genetically engineered, 
that produce plastic from organic materials. The microbes are deprived of nutrients like 
nitrogen, oxygen and phosphorus, but given high levels of carbon. They produce PHA as carbon 
reserves, which they store in granules until they have more of the other nutrients they need to 
grow and reproduce. Companies can then harvest the microbe-made PHA, which has a 
chemical structure similar to that of traditional plastics. Because it is biodegradable and will not 
harm living tissue, PHA is often used for medical applications such as sutures, slings, bone 
plates and skin substitutes; it is also used for single-use food packaging.1 

                                                           
1 https://blogs.ei.columbia.edu/2017/12/13/the-truth-about-bioplastics/ 



 
 
 

Make Your Own Bioplastic 
 
Materials 
 

 1 tablespoon cornstarch  

 2 drops of corn oil  

 1 tablespoon water  

 2 drops food coloring  

 Sandwich baggie 
 

Instructions 
 

1. Combine all of the ingredients above into the sandwich baggie.  
 

2. Make sure that the bag is sealed tightly, and gently use your fingers to rub 
the outside of the bag until the ingredients inside the bag are mixed 
completely. 
 

3. Open the bag slightly and then with a parent’s permission, place in the 
microwave on High for 20-25 seconds. 
 

4. Carefully remove the bag from the microwave (it may be hot!) and let it 
cool for a few minutes. 
 

5. While the mixture is still slightly warm, carefully roll it around in your hand 
and shape it however you would like.  
 

6. When the bioplastic has cooled completely, it will harden and be complete. 
 

*Bonus – During step 5, try and shape the bioplastic into a useful item such as a  
 spoon. Take a picture of what you’ve created and share it with us at 
 Nassaucounty4h@cornell.edu!  
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