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Biogas: A promising sustainable energy source 
for rural based economy in LDC and MDC.  

Biogas: Eco-Economic growth in China



• Why we as a nation are so much concerned 
about energy availability and energy gy y gy
efficiency? 

• We consume ¼ of global energy. 

W  d  ¼ f GHG • We produce ¼ of GHG gases.

• With 5% population we consume 36% of World’s 
resources.

• We also produce average 2KG (4.4Ib) of municipal ( )
waste/person/day compared to 0.9kg of Germany.

• 20% of the population in MDC countries consume 20% of the population in MDC countries consume 
80% of global resources. 





We also have largest 
ecological footprint in the ecological footprint in the 
world.



We used to be the Global Leader to promote the concept 

of preservation and Conservation ?p v C v

But with time we But with time we 
have turned into a  
“throwaway “throwaway 
society”. 





The United States' Estimated Anthropogenic Methane 
Emissions by Source, 2005



Biogas (Biogenic gas)

f  t   g  d  f  bi  dig ti  f g i lt l o refers to a gas made from anaerobic digestion of agricultural 
and animal waste, food waste and sometimes also Municipal 
Solid Waste  plus and biofuel crops  Solid Waste, plus and biofuel crops. 

• The ajo  co stit e ts of biogas a e etha e (CH  60 • The major constituents of biogas are methane (CH4, 60 
percent or more by volume);

• and carbon dioxide (CO2, about 35 percent); 

• but small amounts of water vapor, hydrogen sulphide 
(H S)  carbon monoxide (CO)  and nitrogen (N ) are also (H2S), carbon monoxide (CO), and nitrogen (N2) are also 
present. 



Brief history of Biogas

• Biogas was used to heat bath water in Assyria 
during 10 BC; and the first digestion plant to 
produce biogas from wastes was built in a leper 
colony in Bombay India in 1859.

• China is one of countries in the world to have 
used biogas technology early in its history.g gy y y

• Chinese Guorui Biogas Digester Practical Lecture 
Notes was published in 1935, the first monographNotes was published in 1935, the first monograph 
on biogas in China and in the world. That was 
the first wave of biogas use in China.the first wave of biogas use in China.



• The composition of biogas varies according to the 
biological material. g

• The methane content of biogas produced from• The methane content of biogas produced from 
night soil (human excreta), chicken manure and 
wastewater from slaughterhouse sometimes couldwastewater from slaughterhouse sometimes could 
reach 70 percent or more, while that from stalk 
and straw of crops is about 55 percentand straw of crops is about 55 percent. 

• Biogas is mainly used as fuel, like natural gas, 
while the digested mixture of liquids and solids 
‘bio-slurry’ and ‘bio-sludge’ are mainly used as 
organic fertilizer for crops. 



Some notable examples of biogas use in China 

• In 1996, Nanyang in Henan Province used the dregs of the 
distillery to produce biogas in a 30 000 m3 digester, distillery to produce biogas in a 30 000 m3 digester, 
supplying more than 20 000 households or 20 percent of 
the population. Nanyang became a biogas city in China.

• Meili village of Shaoxing Country, Zhejiang Province spent 
1.2 million Yuan to build digesters to treat 30 tonnes of 
livestock and poultry wastes and nightsoil. This produced 
enough biogas for more than 300 households plus 7 200 
t  f i  f tili  h tonnes of organic fertilizer each year.



Biogas the basis of eco-economy

• Up to the end of 2005, China has 17 million 
digesters with annual production of 6.5 billion m3 
biogas, mostly in rural areas, with 50 million g , y ,
people enjoying the benefits of biogas technology. 

Th l d ti f bi i j t d t• The annual production of biogas is projected to 
reach 25 billion m3 by 2020. Biogas could provide 
energy to one quarter of households in rural 
areas. 

• Growth of Biogas is at the heart of a burgeoning• Growth of Biogas is at the heart of a burgeoning 
eco-economy in China, but certain constraints 
need to be addressed for its full potential to be 
realizedrealized.



China dome digester



Biogas development in other developing countries

At present, it is widely used in many countries including 
Bangladesh   India  Nepal  Vietnam  Cambodia  Thailand  Bangladesh,  India, Nepal, Vietnam, Cambodia, Thailand , 
Phillipines, Uganda etc. 

d h i h f N h dBangladesh  with support from Netherlands Development 
Cooperation (SNV), launched a project for the extension of 
biogas technology in Bangladesh. g gy g

Under the programme, 36,450 biogas plants will be built by 
the year 2009. the year 2009. 

By now, they have constructed about 2000 plants.



Biogas produced form the 
plant is basically used for 
cooking. 

Biogas in Rural Costa Rica with the Santa Fe Women's Group 



Prototype Biogas Digesters
A biogas digester in the courtyard of a 
village home. 



A Rwandan prison project, which reduces cooking fuel bills by 
using methane gas from inmates' toilet waste, has won a global 
environment awardenvironment award.

The Kigali Institute of Science and Technology has helped prisons 
cut their firewood spending by $44,000. 



• A BIOGAS PROJECT 
IN NEPAL REAPS 
CARBON CREDITS 
of CDM 
mechanism  mechanism. 





• ARTI compact biogas plant that uses waste food rather 
than dung/manure as feedstock, to supply biogas for 
cooking.cooking. 

• The plant is sufficiently compact to be used by urban 
h h ld d b 2000 l i b hhouseholds, and about 2000 are currently in use – both 
in urban and rural households in Maharashtra. 

• Just 2 kg of such feedstock produces about 500 g of 
h d h i i l d i h 24 hmethane, and the reaction is completed with 24 hours. 

• The conventional biogas systems using cattle dung• The conventional biogas systems, using cattle dung, 
sewerage, etc. use about 40 kg feedstock to produce the 
same quantity of methane, and require about 40 days to 
complete the reactioncomplete the reaction 



11.7% of our municipal waste is food scrap: Is it 
possible to use those food scraps to produce possible to use those food scraps to produce 

Biogas?



Biogas digester on a family farm in India:
There's no reason that they can't be used successfully inThere s no reason that they can t be used successfully in 

the West too?



Future Initiatives to Sustainable Energy
The major areas for environmental science course 
cover:

- Water Quality, Environmental Chemistry, Urban 
Planning, and Teacher licensure.

I teach four courses: 

o Introduction to environmental science
o Natural resources management
o Environmental Healtho Environmental Health
o Global Environmental Challenges



Energy related course content

Our emphasis is focused on different types of 
energy and its impact on environment. 

Major fossil fuels and its impactsMajor fossil fuels and its impacts
Conventional energy alternatives: Nuclear 
energy Biomass energy and Hydroelectric powerenergy, Biomass energy and Hydroelectric power
Renewable energy sources ( Solar, Wind, 
G h l O f h id dGeothermal, Ocean sources: from the tides and 
from waves and Hydrogen)



What I intend to pursue after this workshop: 

• Introduce energy auditing and measure Carbon 
footprints in all classes.p

• Prepare survey format and carry out survey on 
preliminary knowledge on major energy uses and p y g j gy
energy alternatives.

• Introduce concept of energy efficiency and p gy y
different sustainable approach( Green building, 
LEED certification etc.)

• Introduce extra credit in all classes for 
participating in any sustainable energy 

icampaign. 



• Revise present curricula to introduce and 
emphasize all possible alternatives sources of p p
sustainable energy in the undergraduate classes. 

• In particular to emphasize lectures on theIn particular to emphasize lectures on the 
technological aspects of all Wind , PV cells, Bio 
fuels, Bio-diesel, Ocean energy etc.fuels, Bio diesel, Ocean energy etc.

• To motivate senior undergraduate students 
define a clear objectives in the syllabus to choosedefine a clear objectives in the syllabus to choose 
sustainable energy topics for their analytical 
research papersresearch papers. 

• Promote internship on renewable energy topics. 



Dissemination of knowledge

• Facilitate Training for the Trainers at the 
Community College Systems in Denver. 

• Inform outcome of this workshop to departmental 
colleagues, if possible to colleagues in other 
departments ( physics, mechanical engineering, 
biology, chemistry and math).  


