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EXAMINING BIOFUELS

ave your parents ever complained about the 

high cost of gasoline? What about the high 

cost of electricity? People all over the world 

use a lot of energy. Right now, much of the world’s energy 

comes from non-renewable sources. These non-renewable 

sources, such as oil, can harm the environment, and 

they will eventually run out. With the human population 

growing across the planet, the cost to produce clean 

energy for the world also rises. 

Scientists are constantly looking for ways to improve 

our sources of energy. They want to find ways of producing 

energy that are more efficient, less expensive, and better for 

the environment than our current energy sources. Alternative 

energy research focuses on balancing our energy consumption 

and production costs against what’s best for our environment. 

One possible source of energy might come from biofuels. 

Finding a way to make biofuels a practical energy source for 

transportation could help to keep the environment cleaner. 

CHAPTER 1
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GREEN ENERGY

It could also reduce the country’s need to import fuel from 

overseas. But developing this alternative fuel source requires 

cutting-edge research.

Biofuels are made from organic material, or living things, 

also known as biomass. Burning organic plant material releases 

the energy stored during photosynthesis, the process of turning 

Bioomass suchh as coorn could plaay aa role in powering our futture.
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EXAMINING BIOFUELS

sunlight and oxygen into food. Biofuels aren’t the only fuels 

made from organic material. Petroleum-based fuels such as 

gasoline and diesel are made from organic material buried 

underground for millions of years. Because these fuels take so 

long to make, we call them fossil fuels and consider them to be 

non-renewable. 

Scientists are interested in biofuels because they take much 

less time to make than fossil fuels. Biofuels are liquid fuels for 

transportation made from renewable organic material—we can 

always create more biofuels. The production of biofuels for use 

in transportation could be an important way to help us decrease 

our dependence on fossil fuels.

EXXPLORRINNG BIOOFFUELS 

In this book, your job is to learn about biofuels and their place 

in our energy future. Where did biofuels come from? How 

do they work? Which fuel provides the most energy? Can we 

produce enough economically to meet the needs of the world? 

What is the cost to the environment? 

Esmeralda Sanchez is researching biofuels for a 

middle-school science project. She is meeting with energy 

experts and farmers to learn more about biofuel’s role in the 

future of energy. Reading her journal will help you in your own 

research.
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BIOFUEL BASICS

CHAPTER 22

y first stop is my science teacher’s room at 

my middle school. Inside Mrs. Baker’s lab, 

I see tables covered with corn stalks, long 

grasses, wood chips, yard clippings, newspaper, a rotting 

banana peel, and even a piece of dried cow manure. The 

word biomass blinks on the interactive whiteboard.

“Biomass is organic material made from plants and 

animals,” Mrs. Baker says. She explains that all of the objects 

on the tables are organic material. Organic material stores 

and provides energy in an endless cycle. Plants and animals 

give off carbon dioxide. During photosynthesis, plants use the 

sun’s energy and carbon dioxide to make food for themselves, 

emitting oxygen. Animals breathe the oxygen and eat the 

plants. The animals breathe out carbon dioxide, which the 

plants absorb and turn into energy during photosynthesis, 

thus starting the cycle over again. Biomass stores some of this 

energy, which can be used as food for humans and animals. 

It can also fuel campfires, cars, and other human energy needs. 
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EXAMINING BIOFUELS

“Take a look in your trash barrels at home,” Mrs. Baker 

says. “Every day you throw away biomass that could be used 

to create energy. Since biomass has the unique ability to 

become liquid fuel, we 

can use that wasted 

energy to help decrease 

our dependence on 

non-renewable energy 

sources, such as oil.”

Mrs. Baker explains 

that biofuels, fuels made 

from biomass, have been 

around for a long time. 

When Henry Ford sold his 

first Model T car in 1908, 

he planned to fuel it with 

ethanol, a type of alcohol 

made from corn or other 

energy-producing crops. 

Early diesel engines ran 

on peanut oil, a kind of 

biomass, rather than 

gasoline. In fact, gasoline 

was a waste substance 

left over from the production of kerosene, a type of oil used in 

lanterns before electricity was common. Ford’s Model T changed 

UUPP INNN SMMMMOOOKEEE

Do you have a fireplace in your house? 

Wood is a common form of biomass. When 

wood burns in your fireplace, it releases 

energy in the form of heat. Burning wood to 

generate energy emits more carbon into the 

air than fossil fuels like gasoline. However, 

unlike gasoline, the carbon released by 

burning wood is already part of the carbon 

cycle, so no new carbon is released. Still, 

a wood-burning heating system is not 

an ideal solution. Wood smoke contains 

harmful pollutants that can be bad for the 

environment. Sometimes countries cut 

wood faster than it grows, which leads to a 

decline in the number of trees in our forests. 

Fewer trees means less absorption of carbon 

through photosynthesis, but planting new 

trees can replenish the forests and help 

the environment.
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BIOFUEL BASICS

everything. Gasoline became the fuel of choice because it was 

cheap and released a burst of energy when it burned.

Fossil fuels such as petroleum that are used to make 

gasoline are ancient biomass. They are made from plants and 

animals buried underground and cooked by the Earth’s heat and 

pressure over millions of years. Because fossil fuels take so long 

to make, we use them up more quickly than they can be created. 

“Petroleum is becoming more expensive because the world is 

using more of it,” Mrs. Baker says. “Besides, digging fossil fuels 

from the ground and burning them sends extra carbon elements 

into the environment in the form of carbon dioxide.”

Forrd’s Model T carr was originally ddesigned to runnn onn ethannol.
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EXAMINING BIOFUELS

Carbon is an element common in organic matter. Mrs. 

Baker flashes an illustration of the carbon cycle on her 

whiteboard. We know from the news that extra carbon can 

100

Carbon is part of all living things and is always on the move. In the carbon Carbon is part of all living things and is always on the move. In the carbon

cycle, plants absorb carbon through photosynthesis. Carbon moves fromcycle, plants absorb carbon through photosynthesis. Carbon moves from

plants to animals through the food chain. Every time animals exhale and plants plants to animals through the food chain. Every time animals exhale and plants 

respire, carbon moves into the air. When plants and animals die, carbon moves respire, carbon moves into the air. When plants and animals die, carbon moves 

into the ground. Oceans absorb carbon, too. By burning fossil fuels, we create nto the ground. Oceans absorb carbon, too. By burning fossil fuels, we create 

extra carbon in the cycle; plants and animals cannot consume the carbon asextra carbon in the cycle; plants and animals cannot consume the carbon as

fast as it is being added.fast as it is being added This leads to an excess of carbon in the atmosphere rbon in the atmosphere 

and oceans, which can pollute our environment. and oceans, which can

TIPPING THE CARBON BALANCE
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BIOFUEL BASICS

disturb the balance of Earth’s delicate carbon cycle. Some people 

believe that the extra carbon in the air, primarily in the form 

of carbon dioxide, can create climate change, which may affect 

weather patterns.

“Today’s biofuels speed up the time it takes to produce 

fuel,” Mrs. Baker says. “Instead of waiting millions of years, 

modern biofuel can be made in months.” 

“If biofuels are so great, why haven’t they replaced 

gasoline?” I ask.

Mrs. Baker explains, “Gasoline contains more energy per 

gallon than biofuel, so it’s more efficient.”  

“Meaning we get more miles per gallon when we use 

gasoline in our cars, right?” I say.

“Right,” she says. “Changes in engine technology could 

make biofuels almost as efficient as gasoline one day. Still, 

testing biofuels in a lab is quite different from making enough 

to power an energy-hungry world. We have to learn how to 

manufacture enough biofuel for the whole world.”

Mrs. Baker continues, “Third, biofuels currently cost 

more than gasoline. To make them cost effective, we need to 

use existing oil refineries, trucks, and gas pumps. Scientists 

are trying to create biofuels that can fit into our current 

energy production and can be used without too much 

extra expense.”
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I thank Mrs. Baker and say good-bye. I still have questions 

about biofuels. Mrs. Baker said I throw away biomass energy 

every day, which got me thinking. My parents recycle paper 

and plastic, and compost yard clippings, but a garbage truck 

still empties our garbage can every week. Where does that 

garbage go?

Gasoline powwers mmost cars today——but gasoline rrreleeases ccarbon diioxide and othher 
polllutants intoo the atmosphere..
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