
BIOMASS 
 

 

INTRODUCTION 

 

This module will give you insight into the world of Biomass.  Biomass is a diverse, 

readily available and plentiful fuel source. According to the International Energy 

Agency, biomass is the fourth largest energy resource in the world after oil, coal 

and gas. Biomass is biological material derived from living, or recently living 

organisms. In the context of biomass for energy this is often used to mean plant 

based material, but biomass can equally apply to both animal and plant derived 

material. 

Generating energy from biomass is one of the oldest energy technology used by 

mankind. Biomass has been used to generate heat and light since the Stone Age 

and following more than 400.000 years has become a major source of energy. It 

lost the leadership with the advent of fossil fuels and electrification.  

The following topics will be covered: 

• Principles of obtaining biomass energy 

• The difference between Biomass and Fossil Fuels 

• What are biofuels 

• Production of energy from biomass 

 

 

LEARNING OBJECTIVES 

The goal of this chapter is to: 

• become familiar with the possibilities of biomass energy production and 

its forms 

• become familiar with the production of energy from biomass (pyrolysis, 

gasifying, etc.) and biomass stations 

• learn the differences  between biomass and fossil fuels 

• understand the advantages and disadvantages of biomass 
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Biomass  

Biomass is biological material derived from living, or recently living organisms. In the context of 

biomass for energy this is often used to mean plant based material, but biomass can equally apply to 

both animal and vegetable derived material. 

 

Chemical composition 

Biomass is carbon based and is composed of a mixture of organic molecules containing hydrogen, 

usually including atoms of oxygen, often nitrogen and also small quantities of other atoms, including 

alkali, alkaline earth and heavy metals.  These metals are often found in functional molecules such as 

the porphyrins which include chlorophyll which contains magnesium.   

  

Plant material 

The carbon used to construct biomass is absorbed from the atmosphere as carbon dioxide (CO2) by 

plant life, using energy from the sun. This process is called Photosynthesis: It is a process where 

plants take the sun’s light energy and change it into glucose, a kind of sugar. A green chemical in the 

in plant leaves, called chlorophyll, makes it all happen and gives plants their green color. When you 

breathe, your body uses oxygen (O
2
) and gives off carbon dioxide (CO2). During photosynthesis, 

plants use carbon dioxide and release oxygen, so animals and plants have a symbiotic relationship; 

they rely on each other to survive. Plants and trees thus create energy (in the form of glucose) 

through photosynthesis. See the picture below for 

the workings of photosynthesis.  

Plants may subsequently be eaten by animals and 

thus converted into animal biomass. However the 

primary absorption is performed by plants. If plant 

material is not eaten it is generally either broken 

down by micro-organisms or burned: 

• If broken down it releases the carbon back to 

the atmosphere, mainly as either carbon 

dioxide (CO2) or methane (CH4), depending 

upon the conditions and processes involved.  

• If burned the carbon is returned to the 

atmosphere as CO2. 

 

 

 

 

 

 

 

 

Section 1 – What is biomass? 

 



These processes of photosynthesis  

have happened for as long as there 

have been plants on Earth and is 

part of what is known as the carbon 

cycle. The carbon cycle is a complex 

series of processes through which all 

of the carbon atoms in existence 

rotate. Plants use carbon dioxide 

and sunlight to make their own food 

and grow. The carbon becomes part 

of the plant. Plants that die and are 

buried may turn into fossil fuels 

made of carbon like coal and oil over 

millions of years. When humans 

burn fossil fuels, most of the carbon 

quickly enters the atmosphere as 

carbon dioxide.  This process is 

explained in the picture.    
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Section 1 – What is Biomass? 
 

• Biomass is biological material derived from living, or recently living organisms. 

• Biomass is carbon based and is composed of a mixture of organic molecules containing 

hydrogen, usually including atoms of oxygen, often nitrogen and also small quantities of 

other atoms, including alkali, alkaline earth and heavy metals.   

• The carbon used to construct biomass is absorbed from the atmosphere as carbon 

dioxide (CO2) by plant life, using energy from the sun. 

• Photosynthesist is a process where plants take the sun’s light energy and change it into 

glucose. 

• The Carbon Cycle is a complex series of processes through which all of the carbon atoms 

in existence rotate.  

 

SELF-ASSESSMENT 

 

Section 1 – What is Biomass? 
 

1) During the process of photosynthesis, plants and trees create energy in the form of: 

• Glucose 

• Electricity 

• Coal 

 



 

 

 

There are 2 broad categories of Biomass: Wood related and non-wood related. The non-wood 

related sources of biomass come mostly from agriculture. 

Wood was once the main fuel used . It was burned to heat homes and cook food. Wood still provides 

a small percentage of the energy we use, but it is no longer the most important source of energy.   

 

Wood pellets (an example can be seen in the picture) 

are still used for many fuel purposes. As a form of 

wood fuel, wood pellets are generally made from 

compacted sawdust  and other wood products. Pellets 

are manufactured in several types and grades as fuels 

for electric power plants, homes, and other 

applications. Pellets are extremely dense and can be 

produced with a low moisture content (below 10%) 

that allows them to be burned with a very high 

combustion efficiency.  Pellets are produced by 

compressing the wood material which has first passed through a machine to provide a flexible mass. 

This mass is then led into a press where it is squeezed through very small holes, creating the pellets.  

The high pressure of the press causes the temperature of the wood to increase greatly and allows 

the wood to be melted together to form the small pellets when they cool.  

 

Sugar cane is another source for Biomass and is grown in some areas, and can be fermented to make 

alcohol, which can be burned to generate power.  Alternatively, the cane can also be crushed and the 

pulp can be burned, to make steam to drive turbines.  

Other solid wastes, can be burned to provide heat, or used to make steam for a power station.   

 

Within this definition, biomass for energy can include a wide range of materials. The realities of the 

economics mean that high value material for which there is an alternative market, such as good 

quality, large timber, are very unlikely to become available for energy applications.  However there 

are huge resources of residues, co-products and waste that exist in the world which could potentially 

become available, in quantity, at relatively low cost, or even negative cost where there is currently a 

requirement to pay for disposal. 

 

 

 

 

 

 

 

 

 

There are five basic categories of material for biomass: 

• Virgin wood, from forestry, arboricultural activities or from wood processing  

• Energy crops: high yield crops grown specifically for energy applications. They can be grown 

on farms in potentially very large quantities. Trees and grasses, particularly those that are 

Section 2 - Categories of biomass  



native to a region, are the best crops for energy, but other, less agriculturally sustainable 

crops such as corn tend to be used for energy purposes at present. 

• Agricultural residues: residues from agriculture harvesting or processing  

• Food waste, from food and drink manufacture, preparation and processing, and post-

consumer waste  

• Industrial waste and co-products from manufacturing and industrial processes. 

Biomass is one of the most important renewable energy sources as well as a domestic energy source, 

the volume of production and the price of fuel can be accurately predicted for the future. 

The importance of the relatively significant resources lies in its storage options, and especially in 

improving the balance of CO2. Plant vegetation occurs absorbs CO2, thereby reducing its 

concentration in the air.  

Biomass is important not only as an energy source, but may be equally important and have a vital 

role in socio-economic aspects, especially in rural areas because it has many possibilities to create 

new permanent jobs, and ensures the maintenance of the country.  
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Section 2 - Categories of Biomass 

 

• Wood was one of the most important source of Biomass.  

• There are five basic categories of material for biomass: 

• Virgin wood, from forestry, arboricultural activities or from wood processing  

• Energy crops: high yield crops grown specifically for energy applications  

• Agricultural residues: residues from agriculture harvesting or processing  

• Food waste, from food and drink manufacture, preparation and processing, and post-

consumer waste  

• Industrial waste and co-products from manufacturing and industrial processes. 

• Biomass helps reduce CO2 in the air. Plant vegetation occurs absorbs CO2, thereby 

reducing its concentration in the air.  

 

SELF-ASSESSMENT 

 

Section 2 – Categories of Biomass 

 

2) What are energy crops: 

• Crops that require a high amount of biomass to grow 

• High yield crops grown specifically for energy applications  

• High yield crops that absorb high amounts of solar energy 

 

3) Which of the following is not a material used for biomass energy: 

• Virgin wood 

• Energy crops 

• River sludge  

• Food waste 



 

 

Fossil fuels 

There are three fossil fuels; coal, oil and natural gas. They make up over 85 percent of all the energy 

consumed in the world. These fuels began being formed millions of years ago. Coal is mined and 

mixed with water to create a slurry that is used in power plants. Oil is pumped from beneath the 

Earth's surface in order to be refined into a multitude of products, the most recognized being 

gasoline. Like oil, natural gas is also pumped from beneath the Earth's crust. 

Fossil fuels such as coal, oil and gas are also derived from biological material, however material that 

absorbed CO2 from the atmosphere many millions of years ago.  As fuels they offer high energy 

density, but making use of that energy involves burning the fuel, with the oxidation of the carbon to 

carbon dioxide and the hydrogen to water (vapour).  Unless they are captured and stored, these 

combustion products are usually released to the atmosphere, returning carbon sequestered millions 

of years ago and thus contributing to increased atmospheric concentrations. 

 

The difference between biomass and fossil fuels 

The vital difference between biomass and fossil fuels is one of time and scale. Biomass takes carbon 

out of the atmosphere while it is growing, and returns it as it is burned.  If it is managed on a 

sustainable basis, biomass is harvested as part of a constantly replenished crop. This is either during 

woodland or arboricultural management or coppicing or as part of a continuous programme of 

replanting with the new growth taking up CO2 from the atmosphere at the same time as it is released 

by combustion of the previous harvest.  This maintains a closed carbon cycle with no net increase in 

atmospheric CO2 levels.  

 

 

Fossil fuels 

vs. 

Biofuels 

 

While both biomass and fossil fuels perform the same duties of producing energy, fuel, and various 

other materials, they differ greatly in their environmental effects. Both fossil fuels and biomass fuels 

affect the environment in two ways, their production and their usage. In order for many fossil fuels 

to be converted into a usable product like electricity, they must first be mined or drilled and then 

refined or burned. These processes produce an abundance of pollutants that are released into the air 

and some toxic waste that must then be disposed of or stored so as not to cause harm to the public. 

The products of fossil fuel refinement also release pollutants into the air when they are used. 

Biomass fuels go through a similar process as fossil fuels, but with a much more positive effect on the 

environment. Biomass fuels are created through natural processes that involve very little refinement 

and each fuel has a separate effect on the environment. 

Many biomass fuels are products of already-existing processes that aid the environment. However, 

biomass fuels have a similar effect on the environment as fossil fuels in their usage. Some biomass 

fuels must be burned to produce the desired product, releasing pollutants just as fossil fuels do. 

Section 3 – The Difference between Biomass and Fossil Fuels 

 



The advantages of using biomass for energy purposes: 

• it eliminates the negative impacts on the environment (such as CO2 neutral sources) 

• this energy source is renewable in nature 

• it is a domestic energy source, reducing the need for imports 

• biomass resources aren´t limited locally 

• controlled production of biomass contributes to the developing country and care about it 

• it can be used efficiently combustible and sometimes even toxic wastes 

Disadvantages of biofuels 

There are several disadvantages to the use of biofuels: 

• Depending on the crop used to produce the biofuel, they use anywhere from 2 to 84 times as 

much water as fossil fuels. 

• They threaten food supply: Anytime that food crops are not grown because biofuel crops are 

being grown, there is a net reduction in the amount of food available. 

• Burning biofuels, which are mostly hydrogen and carbon, produce carbon dioxide, which 

contributes to global warming. It can therefore only serve to slow global warming and not to 

stop or reverse it 
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Section 3 – The difference between Biomass and Fossil Fuels 
 

• There are three fossil fuels; coal, oil and natural gas. They make up over  

85 percent of all the energy consumed in the world. 

• Fossil fuels such as coal, oil and gas are also derived from biological material, however 

material that absorbed CO2 from the atmosphere many millions of years ago. 

• While both biomass and fossil fuels perform the same duties of producing energy, fuel, 

and various other materials, they differ greatly in their environmental effects.  

• Both fossil fuels and biomass fuels affect the environment in two ways, their production 

and their usage. 

SELF-ASSESSMENT 

 

Section 3 – The difference between Biomass and Fossil Fuels 

 
4) Which of the following is an advantage of biofuels? 

• it eliminates the negative impacts on the environment  

• this energy source is renewable in nature 

• it is a domestic energy source, reducing the need for imports 

• All of the above 

5) Some biomass fuels must be burned to produce the desired product, releasing pollutants 

just as fossil fuels do. 

• True 

• False 

 



 

Biofuels 

 

Biofuels have always existed. Gasoline and diesel are actually ancient biofuels. But they are known as 

fossil fuels because they are made from decomposed plants and animals that have been buried in the 

ground for millions of years. Biofuels are similar, except that they're made from plants grown today. 

Bioconversion uses plant and animal wastes to produce biofuels such as methanol, natural gas, and 

oil.  There are various ways of making biofuels, but they generally use chemical reactions, 

fermentation, and heat to break down the starches, sugars, and other molecules in plants. The 

leftover products are then refined to produce for example a fuel that cars of machines can use. 

 

In order to be considered a biofuel the fuel must contain over 80 percent renewable materials. It is 

originally derived from the photosynthesis process and can therefore often be referred to as a solar 

energy source.  

 

A biofuel is a fuel that uses energy 

from a carbon fixation. Carbon fixation 

is a process that takes inorganic carbon 

(in the form of things like CO2) and 

converts it into organic compounds. In 

other words, any process that converts 

carbon dioxide into a molecule that 

would be found in a living organism is 

carbon fixation. These fuels are 

produced from living organisms. 

Examples of this carbon fixation are 

plants and microalgae. These fuels are 

made from a biomass conversion. As you know by now, biomass refers to recently living organisms, 

most often referring to plants or plant-derived materials.  

 

This biomass can be converted to energy in three different ways:  

• Thermal —The oldest and most common way is to burn biomass to create heat. This can be 

used directly for heating, cooking and industrial processes, or indirectly to generate 

electricity. At biomass power plants, biomass is burned in a boiler to produce high-pressure 

steam, which, in turn drives a turbine to generate electricity.  

• Thermochemical —By heating (but not burning) plant matter, it is possible to break down 

biomass into gases, liquids and solids, which can be further processed into gas and liquid 

fuels like methane and alcohol. Biomass reactors heat biomass in a low-oxygen environment 

to produce a fuel gas (mostly methane), which can then fuel steam generators, combustion 

turbines, combined cycle technologies or fuel cells.  

• Biochemical —Adding bacteria, yeasts and enzymes to biomass liquids causes biomass 

materials to ferment and change into alcohol. A similar process is used to turn agricultural 

products into ethanol (grain alcohol), which is then mixed with gasoline to make an ethanol-

gasoline blend. And when bacteria are used to break down biomass, methane is produced 

and can be captured from landfills and sewage treatment plants to produce fuel for heat and 

power.  

Section 4 - Biofuels 

 



This biomass conversion can be in solid, liquid, or gas form. This new biomass can be used for 

biofuels. Biofuels have increased in popularity because of the rising oil prices and need for energy 

security. 

 

Three generations of biofuel: 

Biofuels are often broken into three generations.  

• 1st generation biofuels are also called 

conventional biofuels. They are made from 

things like sugar, starch or vegetable oil. Note 

that these are all food products. Any biofuel 

made from a feedstock that can also be 

consumed as a human food is considered a first generation biofuel.  

• 2nd generation biofuels are produced from sustainable feedstock. No second generation 

biofuel is also a food crop, though certain food products can become second generation fuels 

when they are no longer useful for consumption. For instance, waste vegetable oil is a 

second generation biofuels because it has already been used and is no longer fit for human 

consumption. Grasses are another 2
nd

 generation biofuel. Second generation biofuels are 

often called “advanced biofuels.”   

• Though not a traditional category of biofuel, some people refer to 3rd generation biofuels. In 

general, this term is applied to any biofuel derived from algae. These biofuels are given their 

own separate class because of their unique production mechanism and their potential to 

mitigate most of the drawbacks of 1st and 2nd generation biofuels.  

 

An example of a third generation biofuel is shown in the picture below: Microalgae efficiently 

produce high-quality oil through photosynthesis using energy captured from sunlight and 

carbon dioxide.  The oils, once extracted, can be converted into fuels such as green diesel, 

bio-jet and biodiesel. The remaining biomass can be used in food and feed applications. 
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Section 4 - Biofuels 

 

• A biofuel is a fuel that uses energy from a carbon fixation. These fuels are produced from 

living organisms. 

• Carbon fixation is a process that takes inorganic carbon (in the form of things like CO2) 

and converts it into organic compounds. 

• Biomass can be converted to energy in three different ways:  

• thermal conversion  

• chemical conversion 

• biochemical conversion  

• There are 3 generations of biofuel.  

• If biofuels are produced in the “correct” way, they can greatly reduce greenhouse gas 

emissions. If produced incorrectly, they can increase emissions. 

•  

SELF-ASSESSMENT 

 

Section 4 - Biofuels 

 
 6) When is a fuel considered a biofuel? 

• When it does not use CO2 in it’s production 

• When it contains over 80% renewable materials  

• When it is made from wood of wood chips 

 

7) Biofuel made from sustainable feedstock are: 

• First generation biofuels 

• Second generation biofuels 

• Third generation biofuels 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

VIDEO 

Learn how oil is extracted from algae and is refined into sustainable biofuels by  

watching this 2.34m video (http://youtu.be/IxyvVkeW7Nk). 

  

 



 

 

Two examples of biofuels: Ethanol and biodiesel 

Ethanol, also known as grain alcohol, is an alcohol fuel that can be used to power flexible fuel 

vehicles. Today, ethanol is made by fermenting agricultural products such as corn, sugar cane, or 

sugar beet. These feedstocks, however, account for but a small portion of the total crop. Production 

of ethanol from cellulosic biomass such as corn leaves and stalks has the potential to augment the 

feedstocks in the existing industry and become the technology of the future for fuel ethanol 

production. Ethanol can be used in special types of cars that are made for using alcohol fuel instead 

of gasoline. The alcohol can also be combined with gasoline. This reduces our dependence on oil – a 

non-renewable fossil fuel.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Biodiesel is a domestic, renewable fuel for diesel engines. Made from agricultural co-products and 

by-products such as soybean oil, other natural oils, and greases, it is an advanced biofuel.  Biodiesel 

can be used in any blend with petroleum diesel fuel. The largest possible source of suitable oil comes 

from oil crops such as rapeseed, palm or soybean. Though oil straight from the agricultural industry 

represents the greatest potential source it is not being produced commercially simply because the 

raw oil is too expensive. After the cost of converting it to biodiesel has been added on it is simply too 

expensive to compete with fossil diesel. Waste vegetable oil can often be sourced for free or sourced 

already treated for a small price. 

 

Section 5 – Two examples of Biofuels 

 



SELF-ASSESSMENT 

 

Section 5 – Two examples of Biofuels 

 

8) Biodiesel is also known as grain alcohol. 

• True 

• False 

 

9) Ethanol is made from agricultural co-products and by-products such as soybean oil, other 

natural oils. 

• True 

• False 

 

RECAP 

 

Section 5 – Two examples of Biofuels 

 

• Ethanol, also known as grain alcohol, is an alcohol fuel that can be used to power flexible 

fuel vehicles.  

• Today, ethanol is made by fermenting agricultural products such as corn, sugar cane, or 

sugar beet. 

• Production of ethanol from cellulosic biomass such as corn leaves and stalks has the 

potential to augment the feedstocks in the existing industry and become the technology 

of the future for fuel ethanol production. 

• Biodiesel is made from agricultural co-products and by-products such as soybean oil, 

other natural oils, and greases. It is an advanced biofuel. 

• The largest possible source of suitable oil for biodiesel comes from oil crops such as 

rapeseed, palm or soybean. 

 

 

  



 

 

How is energy from biomass produced? 

The traditional method of electricity generation from biomass is mostly based on its direct burn and 

the production of steam, which drives steam turbines similar to coal-fired power plants. This 

technology is now very sophisticated and allows the use of multiple types of input materials. Its 

disadvantage is that it requires relatively high investment costs per unit of output, the overall 

efficiency of production is low and also provides opportunities for further improvements. One of the 

advantages of biomass is its versatility. It can be burned directly, or converted into a gas or oil, to 

generate electricity (bio power) and heat. It can also be converted into liquid fuels (biofuels) for our 

transportation needs. There are several ways of turning biomass into electricity and heat, including 

direct combustion, co-firing, gasification, pyrolysis and anaerobic digestion. 

 

 

For a biomass power station making electricity, it's pretty much like a fossil fuel power station: 

 

 

For other biofuels, the materials is burned to get the heat for our home, or burned to get energy for 

a car engine, or for some other purpose. 

 

Direct Combustion 

The simplest way, and oldest way, of generating electricity from biomass is to burn it. This is called 

direct combustion. Direct combustion systems burn biomass in boilers to produce high pressure 

steam. This steam turns a turbine connected to a generator. As the steam causes the turbine to 

rotate, the generator turns and electricity is produced. Most of the world’s biomass power plants use 

direct combustion. In some cases, the steam from the plants is also captured to heat water and 

buildings. These are known as cogeneration facilities. Although this technology is dependable and 

Section 6 – Processing of Biomass for energy purposes 

 



proven, its efficiency is limited. Direct combustion systems typically have thermal efficiencies around 

20 per cent. These efficiencies can be increased through cogeneration. 

 

 

 

 

 

 

 

 

 

 

 

Co-firing 

Co-firing involves burning biomass, along with coal, in traditional power plant boilers. This is 

considered to be one of the most economic ways to produce electricity from biomass, because 

existing power plant equipment can be used without major modifications. Some coal-fired power 

plants in North America use this technology to help reduce the use of coal and, thereby, lower 

emissions of carbon dioxide, sulphur dioxide and nitrogen oxides. Co-firing also allows biomass to be 

converted to electricity at a higher thermal efficiency in the 33 per cent to 37 per cent range. 

 

Gasification 

New technologies have been developed to gasify biomass into a useful energy source. These operate 

by heating solid biomass at high temperatures in an oxygen-deprived environment to produce a fuel 

gas, which contains between one fifth and one half the heat content of natural gas.  

 

This gas can be used to drive highly efficient combined cycle systems to generate electricity. 

Gasification offers some advantages over direct combustion: for example, gasifying biomass to 

produce electricity is twice as efficient as burning it directly and results in lower emissions of 

particulate matter and greenhouse gases. Gasification systems can also be combined with fuel cell 

systems, which convert hydrogen gas to electricity and heat. 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pyrolysis 

In pyrolysis, biomass is heated to high temperatures in an oxygen-free environment to produce a gas 

rich in hydrocarbons. This gas is quickly cooled to create an oil-like liquid (bio-oil) and the remaining 

solid is a charcoal-like residue (called “char”). The bio-oil can then be burned like petroleum to 

generate electricity while the char can be used for heating.  

 

A wide range of biomass 

feedstocks can be used in 

pyrolysis processes. The 

pyrolysis process is very 

dependent on the moisture 

content of the feedstock, 

which should be around 10%. 

At higher moisture contents, 

high levels of water are 

produced and at lower levels 

there is a risk that the process 

only produces dust instead of 

oil. High-moisture waste 

streams, such as sludge and 

meat processing wastes, 

require drying before 

subjecting to pyrolysis.  

The efficiency and nature of the pyrolysis process is dependent on the particle size of feedstocks. 

Most of the pyrolysis technologies can only process small particles to a maximum of 2 mm keeping in 

view the need for rapid heat transfer through the particle. The demand for small particle size means 

that the feedstock has to be size-reduced before being used for pyrolysis.  

VIDEO 

Learn how biomass can be turned into biogas and biofuel by watching this  

1 min. video (http://youtu.be/Euz9DSYTxUo). 

  

 



RECAP 

 

Section 6 - Processing of Biomass for energy purposes 

 

• The traditional method of electricity generation from biomass is mostly  

based on its direct burn and the production of steam, which drives steam turbines similar 

to coal-fired power plants.  

• One of the advantages of biomass is its versatility. It can be burned directly, or converted 

into a gas or oil, to generate electricity (bio power) and heat.  

• Biomass  can also be converted into liquid fuels (biofuels) for our transportation needs. 

• There are several ways of turning biomass into electricity and heat, including direct 

combustion, co-firing, gasification, pyrolysis and anaerobic digestion. 

 

SELF-ASSESSMENT 

 

Section 6 - Processing of Biomass for energy purposes 

 
10) In the process of gasification, solid biomass is heated at an high temperature in an: 

• Oxygen-deprived environment 

• Oxygen-rich environment 

 

11) Direct combustion systems burn biomass in boilers to produce high temperature liquid: 

• True  

• False 

 

12) During he biological process called anaerobic digestion, biomass is  buried, then 

digested by bacteria, resulting in biogas  rich in butane. 

• True  

• False 

 

 

Anaerobic digestion 

Certain kinds of bacteria break down or “digest” organic material in the absence of oxygen and 

produce biogas as a waste product. This biological process is called anaerobic digestion. This process 

occurs naturally in city dumps or landfill sites containing organic wastes. When these materials are 

buried, they are digested by bacteria, resulting in biogas (“landfill gas”) rich in methane. This gas can 

be collected and used to heat buildings, run engines or generate electricity. Biogas can also be 

produced by mixing plant and animal wastes with water in oxygen-free tanks. 

The products of anaerobic digestion are: 

• Biogas (principally methane (CH4) and carbon dioxide (CO2))  

• A solid residue (fibre or digestate) that is similar, but not identical, to compost   

• A liquid liquor that can be used as a fertilizer.  

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

http://www.biomassenergycentre.org.uk 

http://www.ehow.com 

http://biomasspowerassociation.com 

http://www.kids.esdb.bg/biomass.html 

http://en.wikipedia.org/wiki/Pellet_fuel  

 

 

 

 

1 Glucose 

2  High yield crops grown specifically for energy applications 

3  River sludge 

4  All of the above 

5  True 

6  When it contains over 80% renewable materials 

7 Second generation biofuels 

8  False 

9  False 

10 Oxygen-deprived environment 

11  False 

12 False 

 

 

Sources and references 

 

Answers to self-assessment questions 

 


