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Activity 7: Fuels We Use: Biodiesel and Ethanol
� Concepts

 �Biomass is any organic material we can use for energy. Biomass is a carbohydrate that contains chemical energy. 
 �We can release and use the chemical energy in biomass by burning it and in other ways, such as turning biomass into an alcohol fuel. 

� Materials

; Procedure
1. Ask students who has seen or eaten a soybean before. (Hint: ask if the’ve ever eaten edamame). Ask students who has seen or eaten 

corn before. Share with students that these common food crops are also very important energy sources. 

2. Have students read pages 28-31 in the Student Informational Text. These sections discuss soybeans, biodiesel, corn, and ethanol. 
Discuss the energy transformations that take place when these items are used for fuels. 

3. Ask students to brainstorm a list, from their reading, of reasons why we might use biodiesel and ethanol for fuels. Be sure to discuss 
and include environmental impacts. 

4. Have students make biogass by !lling a ziplock bag with leaves, leftovers from lunch, and a pinch of yeast. Add a little water, if 
necessary, so that the mixture is moist. Force out as much air as possible by "attening the bag before closing. Put the bags in a warm 
place. Watch them for a week or two. The mixture should be decaying and creating biogas from the decaying biomass. The bag should 
begin to expand.

5. Have students read and illustrate the story Mai.

6. Open the bottle of grape juice and add a pinch of yeast. Recap the bottle and set it on a windowsill near the bag of leaves and leftovers 
to allow fermentation to occur. Explain that the juice will turn into alcohol. After a few weeks, allow students to smell the juice. 

7. Pour some rubbing alcohol into a glass beaker. Carefully light the alcohol to show that it can be burned as a fuel. Discuss how alcohol 
from corn and other grains is mixed with gasoline for fuel.

 �Ziplock bags
 �Leaves, grass clippings, leftovers, etc.
 �Yeast
 �Bottle of grape juice
 �Rubbing alcohol
 �Glass beaker
 �Matches

 �Mai story, page 57
 �Art Supplies
 �Calculators
 �Biodesel Math, page 55
 �Ethanol Math, page 56
 �Student Informational Text, pages 28-31
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Biodiesel Math

1. A bushel of soybeans can be separated into the products shown below. How much does the bushel 
of soybeans weigh? Write your answer in the triangle.

2. If each pod on the soybean plant in the picture contains three soybeans, how many soybeans are 
on the plant?

3. Each pod on the left branch contains four soybeans. Each pod on the right branch contains two 
soybeans. How many soybeans are on the plant?

4. An acre of farm land produces 10 bushels of soybeans. How 
many bushels of soybeans would a 150 acre farm yield?

5. If soybeans are selling for $6 bushel, how much would an 
acre of soybeans cost?

6. A bushel of soybeans produces on average 1.5 gallons of 
biodiesel. How many gallons of biodiesel would an acre of 
soybeans produce?

Soy
Protein

48
lbs.

Soy
Oil

11
lbs.

Soy
Hulls

1
lbs.

Soybeans
1 bushel
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1. A bushel of corn produces the products shown below. How much does the bushel of corn weigh? Write 
your answer in the white triangle.

2. If the average corn plant has two ears of corn, how many ears would there be on 15 corn plants?

3. If each ear of corn in the picture has 600 kernels, how many kernels are on 
the plant?

4. An acre of farm land yields on average 100 bushels of corn. How many 
bushels of corn would a 10 acre farm yield?

5. If corn is selling for $3.00 a bushel, how much would an acre of corn cost?

6. A bushel of corn produces on average 2.8 gallons of ethanol. How many 
gallons of ethanol would an acre of corn produce?

Ethanol Math

Starch
50
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Corn
1 bushel



28 Chemical Energy

Soybeans, like all plants, are full of energy. They get their 
energy from the sun. Plants take in light energy from the 
sun and turn it into sugars. They store the sugars in their 
roots, leaves, stems, !owers, and seeds. The energy in the 
sugars makes them grow. When people or animals eat food 
made from soybeans, the sugars give them energy.

Soybeans belong to the legume family—plants that 
produce beans in pods. Legumes also take in nitrogen from 
the air and release it into the soil. Nitrogen is important for 
good soil and healthy crops. One soybean plant can make 
about 70 soybean pods. Each pod may have two-to-four 
beans. The seeds are about the size of peas and may be 
yellow, green, brown, black, or speckled.

Soybeans are native plants of Asia. Farmers in China have 
grown them for more than 5,000 years. They use soybeans 
for food, fertilizer, animal feed, medicines, and oils. 

Soybeans were "rst grown in the United States in the early 
1800s. They were used as a source of food for humans and 
farm animals. During the Civil War, co#ee beans were hard 
to get. Soybeans were roasted and used to make a co#ee 
substitute. They were called co#ee berries. 

In 1904, George Washington Carver began studying 
soybeans. He discovered that soybeans are a valuable 
source of oil, as well as protein. A 60-pound bushel of 
soybeans produces 48 pounds of soy protein, 11 pounds of 
soy oil, and one pound of hulls (the coatings of the beans). 
Henry Ford used soy oil to make plastic parts for his cars. 

Farmers harvest the soybeans. These beans can be eaten 
fresh in their pods or dried and roasted. They can also be 
broken down into di#erent forms. The beans are taken out 
of their pods by a machine called a combine. The beans 
are then sent to a plant where they are crushed, rolled 
into !akes, and mixed with a liquid to separate the oil and 
protein.

The oil and protein can be made into many kinds of animal 
and human foods, as well as products like crayons, paint, 
glue, and plastics. The soybean oil can also be turned into 
a vehicle fuel called biodiesel. Biodiesel can be mixed with 
regular diesel fuel, which is a petroleum fuel. Many cities 
and school districts use a mixture of biodiesel and diesel in 
their buses. This is called a B20 blend. It can lower pollution 
from the buses, making the air cleaner.

What Can You Do With a Soybean?

SOYBEAN HARVEST

Soybeans
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What is Biodiesel?

Most trucks, buses, boats, and tractors in the United States 
use diesel fuel. Diesel fuel is made from petroleum, a 
nonrenewable energy source. Petroleum is a fossil fuel; 
it takes hundreds of millions of years to form under the 
ground, so we can’t make more in a short time. We use so 
much petroleum in the U.S. that we have to buy half of it 
from other countries. 

When petroleum fuels are burned in vehicle engines, they 
can pollute the air. If they spill onto the soil or into the 
water, they can harm the environment. Petroleum fuels 
are toxic and should be handled carefully.

Biodiesel is a fuel made from vegetable oils or animal 
fats. It is usually made from soybean oil, but it can also be 
made from corn oil or used restaurant grease and oil. If it 
is made from restaurant oil, it can smell like french fries! 
Since biodiesel is made from plant and animal oils, it is a 
renewable fuel. We can grow more plants in a short time 
to make more biodiesel. 

Biodiesel works as well in engines as diesel fuel. In many 
ways, it is a better fuel, but it is more expensive. Burning 
biodiesel does not produce as much air pollution as 
burning petroleum fuels. This means the air is cleaner 
and healthier to breathe when biodiesel is used. Biodiesel 
is also nontoxic—it is not dangerous to people or the 
environment and is safe to handle. If biodiesel spills, it 
is biodegradable—it breaks down quickly into harmless 
substances.

Biodiesel can be used instead of diesel fuel or it can be 
mixed with diesel fuel. Pure biodiesel is called B100. That 
means it is 100 percent biodiesel. The B stands for biodiesel 
and the number stands for the percent of biodiesel in the 
mixture or blend.

Most biodiesel used today is B20, which is 20 percent 
biodiesel and 80 percent diesel. Many school districts 
have begun using B20 in their school buses. 

Many states, as well as the U.S. Army, Air Force, and 
Department of Agriculture, are using biodiesel to run their 
buses, garbage trucks, snowplows, and other vehicles. 
These !eets have their own fueling stations. Biodiesel 
fuels are also becoming more available at public stations, 
as consumer demand grows. The use of biodiesel fuels is 
growing every year. Farmers are growing more soybeans 
and other crops to meet the demand. Biodiesel is good for 
the country, the environment, and the economy.

BIODIESEL GARBAGE TRUCK

Image courtesy of NREL

BIODIESEL BUS

Image courtesy of NREL
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Corn, like all plants, is full of energy. It gets its energy from 
the sun. Plants take in light from the sun and turn it into 
sugars. They store the sugars in their roots, leaves, stems, 
!owers, and seeds. The energy in the sugars makes them 
grow. When people or animals eat corn, the stored sugars 
give them energy.

Corn is a member of the grass family. Unlike many grasses, 
corn is an annual plant. It cannot survive over the winter 
and must be planted again every year. One stalk of corn 
produces one or two ears of corn. Each ear has about 300–
500 seeds that we call kernels. 

There are several kinds of corn and they are used for 
di#erent things. Sweet corn is the corn we eat o# the cob. 
Popcorn is another kind of corn humans eat. Field corn is 
the kind of corn used to make animal feed, vehicle fuel, 
and sweeteners.

Corn is a native grain of the Americas. Corn was "rst grown 
by Mayan, Aztec, and Inca Indians thousands of years ago. 
The Indians chewed the sugar-"lled leaves of the corn 
plant like we chew gum. They ate the fresh ears of corn, 
and ground dried corn into !our for bread. 

The Pilgrims might have died during their "rst winter if 
Native Americans had not given them corn. The Native 
Americans showed the Pilgrims how to grow corn and 
make it into bread, soup, fried corn cakes, and pudding. 
Corn was so valuable that early settlers used corn to trade 
with the Native Americans for food and furs. 

Today, the United States and the rest of the world use corn 
primarily as food for farm animals. More than half of the 
corn in the United States is eaten by animals. Much of the 
food we eat is from corn. We use corn to make breads, 
cereals, and many other foods; we also eat corn on the 
cob.

Long before the automobile, corn was being turned 
into an alcohol fuel called ethanol. In 1908, Henry Ford 
designed his "rst Model T to run on ethanol. He called it 
the fuel of the future. 

Ethanol is now being used as a clean-burning fuel for 
many vehicles. It is usually mixed with gasoline to help 
reduce air pollution. Today, about ten percent of the corn 
grown in the United States is used to make ethanol.

Corn plants and other farm waste can be made into a gas 
called biogas. Biogas is full of energy and can be used to 
cook food, power lights, and heat homes. We can also 
compost the plants to make fertilizer for our gardens.

Corn is the biggest crop in the United States and is grown 
all over the world. It can grow in many climates and 
altitudes. 

The next time you see a "eld of corn, think about all of the 
ways we can use its energy. We can feed animals and feed 
ourselves. We can make ethanol to power vehicles. We can 
turn it into biogas to make heat and electricity. Corn is an 
amazing plant, full of energy we can use.

What Can You Do With a Field of Corn?

BIOCORN

U.S. Corn Grain Yields, 1900-2005
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Ethanol is a fuel made from sugars found in plants. In 
the U.S., it is usually made from corn or grain sorghum. 
Ethanol can also be made from many other plants or parts 
of plants, such as wheat, sugar cane, sawdust, and yard 
clippings. Ethanol is usually mixed with gasoline when it 
is used as a fuel.

Most cars in the U.S. run on gasoline. Gasoline is made from 
petroleum, a nonrenewable energy source. Petroleum 
is a fossil fuel; it takes hundreds of millions of years to 
form underground. We use so much petroleum in the 
United States that we must import half of it from other 
countries. There are many good reasons to use ethanol 
instead of gasoline, or to mix it with gasoline. One reason 
is that petroleum fuels can pollute the air when they are 
used in vehicle engines. Ethanol is cleaner than gasoline. 
This means the air is healthier and cleaner when cars use 
ethanol. 

Petroleum fuels like gasoline are not safe for people to 
handle; they are toxic. Ethanol is nontoxic and is also 
biodegradable—it breaks down quickly into harmless 
substances if it is spilled.

When we use gasoline, we are using a nonrenewable 
energy source. We cannot replace what we use in a short 
period of time. Since ethanol is made from plants, it comes 
from a renewable energy source. We can grow more plants 
to make more ethanol in a short period of time.

Most of the ethanol fuel used today is E10. The letter E 
stands for ethanol and the number stands for the percent 
of ethanol that is mixed with gasoline. E10 is 10 percent 
ethanol and 90 percent gasoline. It is found at gas stations 
all over the country. All vehicles that run on gasoline can 
use E10 without making any changes to their engines. 

There are also cars that are designed to run on higher 
ethanol blends. These cars are called !exible fuel vehicles 
(FFVs). They can use any blend of ethanol fuel from E10 
to E85. There are not as many fueling stations with E85 
pumps.

Ethanol can be mixed with diesel as a fuel for trucks and 
buses that usually run on diesel. It can also be used in 
small planes. 

Using ethanol as a fuel helps farmers by providing 
additional uses for their crops. Ethanol is a cleaner fuel 
than gasoline; it makes the air healthier to breathe. Using 
ethanol also means we don’t have to import as much 
petroleum from other countries. Ethanol is good for the 
economy, the environment, and the country.

What is Ethanol?
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