PHOTOSYNTHESIS

All organic matter is known as biomass,
and the energy released from biomass
when it is eaten, burnt or converted
into fuels is called biomass energy.

Biomass provides a clean, renewable i i e chemicat cneca i the form of locose - ot s
energy source that COUId dramatlca”y wrater + carbon dioxide + sunlight —_— glucﬂs.-e+nny'ger'
Improve our envwonment economy ﬁ%mfiﬂnﬂdligﬁm H,

and energy security.
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Biomass energy generates far less air-
polluting emissions than fossil fuels.

Unlike combustion of fossil fuels, which
releases carbon dioxide captured by

photosynthesis billions of years ago, :
carbon dioxide released by biomass is
balanced by carbon dioxide captured ‘swmm
in the recent growth of the biomass,so
there is far less net impact on -
greenhouse gas levels.




HOW WAS BIOMASS USED IN
THE PAST?

Q2 Biomass was the first fuel mankind ff
learned to use for energy. Burning woo.~
for warmth and cooking and keeping w
animals away.

(2 Some of the earliest power plants i
America were fueled by wood material.

Q It was an abundant fuel in many parts
of the country where logging took
place.

Q It burned much cleaner than coal and
It was available before abundant oll
and natural gas was discovered.

2 Many cultures used animal dung to

burn, and some are still doing this
todav
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CONVERSION OF BIOMASS INTO USEABLE FUEL

e Gasification

Ex%(_)sing a solid fuel to high temperatures and limited oxygen produces
logas.

 Pyrolysis
Heating the biomass can produce /==
pyrolysis oil and phenol oil leaving Wood i Crops

charcoal.

e D|geSt|0n Garbage
Bacteria, in an oxygen-starved & J
environment can produce methane.

 Fermentation LondM Cos | MeoholTuch
Bio-material that is used to manufacture

Ethanol and Bio-diesel by an anaerot e
biological process in which sugars a T
converted to alcohol by the action of T
micro-grganisms, usually yeast. W }; § 37
e Solid Fuel Combustion VE R

Direct combustion of solid matter.

PRODUCE BIDMASS
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Feasibility Analysis
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Vehicle fuel efficiency standard

Strict implementation of building energy
standard in many provinces and cities.

Implementation of energy label of electric
appliances

Release control on coal price for all users

Higher consumption tax for larger engine
vehicles




Plan on agricultural bio-energy
iIndustry development

(AL A=) 5 e = b o R Fx)) )

Targets:

By 2010,
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By 2015,
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Long- and Medium-term Plan on Renewable Energy
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By 2010,

Biomass power: 5.5GW,

Biomass fuel: 2 Mt,

Biogas: 19 billion m3,

Biomass solid fuel: 1Mt,

1% of total primary energy consumption;
By 2020,

Biomass power: 30GW,

Biomass fuel: 10 Mt,

Biogas: 40 billion m3,
Biomass solid fuel: 50 Mt,
4% of total primary energy consumption .
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China decided to launch bio-ethanol
program in 2000. It was driven by at least
three issues: fuel shortage; air pollution;
developing rural economy

Background of China

H3: PERBAR SEFNEE E4: PERHHED S #5Fe R
= %
o L7
%
£ %
=%
% »
™
%
%
; 1530 1982 1954 1906 1098 2000 2002 .

i S P Y i world in 1990, while imported 5.
of world newly increase of > Y 1
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efroleum consumption. ; _ _
- 3 1s more than 24 times in 13 years.)
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Background of China

Primary Energy Demand in China: Baseline
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Background of China

Grain output of China from 1990 to 2004
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® By 2020, power generation by renewable energy will reach 100 GW, and take up to 10% of the
total, among which, wind power, small hydropower, and biomass fueled power will be 20 GW, 50
GW, and 20 GW, respectively.

® By 2020, annual production capacity of liquid bio-fuels (ethanol & bio-diesel) will reach 11 M
tons.
® Chinese law on renewable energy is being drafted.

® As forecasted, if maintaining the existing vehicles structure and fuel consumption of each
vehicle, about 100 M vehicles will be used and 228 Mts of gasoline and diesel will be
consumed in China in 2020.

® Blending 10% of bio-fuels in fossil gasoline and diesel in 2020, then the bio-fuels demand will
reach 22.8 Mts.

® That is, the targeted capacity(11M tons) at the national development plan will only satisfy
about 50% of the total consumption (when blending 10% in all the used fuels).

® Considering the food security, it is better to use nonfood related crops as the material for
bio-ethanol production.

® According to different local situation, efforts should be made on bio-ethanol production with
multiple types of raw materials.

® To promote the bio-fuel production and application in a greater efforts, such as enlarging
the planed target on bio-ethanol production (80% even all provinces will use blended gasoline).
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Details are to come as we conceptualize the frames

and operationalize them.
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