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In a process called photosynthesis, plants convert solar energy
into chemical energy. That chemical energy is glucose, or sugar.
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BIOMASS ENERGY

Biomass is any organic matter – wood, crops, seaweed and animal wastes – that can be used as an energy source.  Biomass is probably our oldest source of energy.  For thousand of years, people have burned wood to heat their homes and cook their food.

Biomass gets its energy from the sun.  All organic matter contains stored energy from the sun.  During a process called photosynthesis, sunlight gives plants the energy they n[image: image5.png]


eed to convert water, carbon dioxide, and minerals into oxygen and sugars.  The sugars, called carbohydrates, supply plants (or the animals that eat plants) with energy.  

When animal waste is converted into gaseous fuels, the manure is broken down by bacteria through an anaerobic (free of oxygen) process.  The resulting gas is burned to generate or heat for on-site use. 

Biomass can also be treated with chemicals, converted by microorganisms, or put under high pressures and temperatures to produce liquids, gases, and solids that offer the possibility of replacing petroleum-based fuels.

TYPES OF BIOMASS

Wood and Agricultural Biomass:

Most biomass used today is home grown energy.  Wood–logs, chips, bark, and sawdust accounts for about 79 percent of biomass energy.  Wood and wood waste, along with agriculture waste, are used to generate electricity.  Much of the electricity generated by biomass is used by the industries making the waste; it is not distributed by utilities.  Paper mills and saw mills, for example, use much of their waste products to generate steam and electricity for their use.  Other industries that use biomass include lumber producers, furniture manufacturers, agricultural concerns like nut and rice growers, and liquor producers. 

Solid Waste:

There is nothing new about people burning trash.  What’s new is burning trash to generate electricity.  This turns waste into a usable form of energy.  A ton (2,000 pounds) of garbage contains about as much heat energy as 500 pounds of coal.  Power plants that burn garbage for energy are called waste-to-energy plants.  These plants generate electricity much as coal-fired plants do except that garbage – not coal – is the fuel used to fire their boilers.

Making electricity from garbage costs more than making it from coal and other energy sources.  The main advantage of burning solid waste is that it reduces the amount of garbage dumped in landfills by 60 to 90 percent, and reduces the cost of landfill disposal.

Landfill Gas:

Bacteria and fungi eat dead plants and animals, causing them to rot or decay.  A fungus on a rotting log is converting cellulose to sugars to feed itself.  Even though this natural process is slowed in the artificial environment of a landfill, a substance called methane gas is still produced as the waste decays.

New regulations require landfills to collect methane gas for safety and environmental reasons. Methane gas is colorless and odorless, but it is not harmless.  The gas can cause fires or explosions if it seeps into nearby homes and is ignited.  Landfills can collect the methane gas, purify it, and use it as an energy source.  Methane, which is the main ingredient in natural gas, is a good energy source.

Today, a tiny portion of landfill gas is used to provide energy.  Most is burned off at the landfill.  With today’s low natural gas prices, this higher-priced biogas is rarely economical to collect.  It is better to burn landfill methane and change it into carbon dioxide than release it into the atmosphere.

ADVANTAGES AND DISADVANTAGES

Advantages:
Biomass used as a fuel reduces the need for fossil fuels for the production of heat, steam, and electricity for residential, industrial, and agricultural uses.


Biomass is readily available and can be continuously produced as a renewable resource.


Growing biomass crops produce oxygen and use carbon dioxide.


Utilization of woody and agricultural wastes reduces landfill disposal volume and potential pollution problems.


Growing plants recaptures carbon dioxide, which is released when biomass fuel is burned.

Disadvantages:
Agriculture wastes will not bi available if the basic crop is no longer grown.


Land use for energy crops may be in demand for other purposes, such as farming, conservation, watersheds, housing, resort or industrial use.


Some biomass conversion projects from animal wastes are relatively small and therefore limited to on-site power production only.


Research is needed to reduce the costs of production of biomass-based fuels.

ADDITIONAL RESOURCES

BioPower/Biomass Power Program: 
www.eren.doe.gov/biopower
www.eren.doe.gov/bioenergy_iniatiative
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