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Distribution of the World‘s Population
2010 A.D.

2010 an. Information Age

Fulfilling Mankind's Needs .- Lurgi

A Challenge for the Technology

How to fulfill mankind's needs in future?

How to overcome the imbalance between
industrialized and developing countries?
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Renewable Resources must in 30 years provide
approx. the same amount of Energy as from all fossil fuels today




Key Figures for Fossil and Renewable
Raw Materials

Global Energy Demand: ~420 EJ

About 10-15% (or 45 + 10 EJ) of this demand is
covered by biomass resources
- Traditional biomass: ~29
- Commercial non-modern: 9 + 6 EJ
- Commercial: ~7 EJ
- Liquid Biofuels ~0.5 EJ -> 1 EJ in 2005

3.8 Billion tons of crude QOil were delivered in 2005

Approx. 125 Million tons/a of Fats and Oils are
produced, approx. 90% of which are used as food

-
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*) BP-Study 2003 Scenario ,Business as usual*




Oil/Gas/Coal-Production in China

1996 1997| 1998 1999 2000 2001 2003

Crude Oil (million tons) 157,3| 160,4| 160,3| 158,8| 160,8| 163,2| 180,0

Natural Gas  (TCF) 71,1 78,2 78,9 86,2 92,6/ 103,9( 120,0

1980, 1985| 1990( 1995 1996( 2000/ 2003

Coal (million tons) 620 872| 1.079( 1.292| 1.374| 1.000| 1.566

China‘s energy future strongly depends on coal for electricity and fuels

production
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Diesel Consumption, China
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2% for biodiesel, expected market volume will be approx. 2,320,000 tons.
Transportation sector (1/3 of total ) will be approx. 770,000 tons. 12




Existing Supply

Fujian Longyan 20,000 tpa
Hainan Zhenghe 5,000 tpa
Sichuan Gushan 40,000 tpa
Handan Gushan 30,000 tpa

Total 95,000 tpa

The local producers are using spent cooking oil as feed stock and local technology
13

for biodiesel production.

Chinese Local Biodiesel Price

Diesel retail price / cFppP 0 C

Shanghai: 4.62 RMB / liter
Beijing: 4.76 RMB / liter
Shenzhen: 4.64 RMB / liter

Crude vegetable Oil price

Rapeseed oil: 5,250-5,500 RMB / t
Soybean oil: 5,200 RMB / t
RBD palm oil: 4,600-4,750 RMB / t

Biodiesel price
Low quality:
High quality:

3.90 RMB// liter
4.10 RMB// liter

Economy Feasible
Biodiesel price (by Mr.Leis)

EBITDA 12%: 6.70 RMB / liter

Note:
e 1Euro=10 RMB
¢ China without mineral oil tax up to now
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Is Everybody Ready for Biodiesel? ;’&

Only three companies are allowed for
gasoline / diesel sales.
Sinopec / Petrochina / Sinochem
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Large scale production has to be taken by
Sinopec, Petrochina and Sinochem.
But they are NOT willing to off-take any biodiesel from other
producers. 5

Jatropha Activities in India
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Biodiesel Plant for 100.000 tpy ¢
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Biodiesel Plant forAustralia




Roadmap Clean Fuel for China

Farming Iran/Ae G/IPNG
Energyplants Natural Gas
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Fuels according to specification .9
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Combi Biofuel Plants for the Future

130 t/h Biomass

approx. 5 decentral
LR-Pyrolysis-Plants

Biomass
-
[
Waste Grain
Gasification

m 210 t/h m» L]
Biodiesel- Bioethanol-

) steam D_ steam
Production Production

MtSynfuel-
Production

| Biomass

Waste

Methanol

160 kt/a 40 kt/a 100 kt/a

100 kt/a
Biodiesel

Invest. 30 M€ hvest. 500 M4 Invest. 70 M€

Diesel Gasoline Bioethanol
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Wood Gasification as Fuel for Cars T
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Pyrolysis Process of Lurgi / FZK

Straw, Hay a.o.

’ Shredder

— Heater e
Sand Cycle

APyrolyiis gas A

Pyrolysis Oil

% Slurry

Pyrolysis Coke

Cooler

Cold, shredded straw
hot sand ca. 500

(i Source: FZK

Double Screw Reactor 23

Gasification HP POX - Freiberg

Demonstration plant for production of Syngas from Natural Gas, Liquid Hydrocarbons/Slurries
at pressures up to 100 bar sponsored by BMWA, SMWK, mg technologies
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Applications for Syngas ]

Polyurethanes
MDI, TDI

Polycarbonates
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Lurgi‘s MtSynfuels® Route
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Demonstration of FT Synthesis

General Gas to Chemicals
Processing Routes
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MegaSyn®

= Lurgi proprietary process
= Lurgi expert position
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MTP in China

Summery |

The Development of Biofuels of the 1. Generation is
Sustainable Worldwide and can be further developped by:

Biodiesel:

Broadening of the Raw Materials / Mixed Feedstocks
Use of the Co-Products like Glycerin and Fatty Acids

Bioethanol:

Broadening of the Raw Materials
Use of the Co-Products (Biomass)

But:

As only the crops are used and not the whole plant, there is a
= Raw Material Limitation 30
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The Development of the 2" Generation of Biofuels based on
Biomass is the Winning Option in Future worldwide

Biomass can cover 30%+ of the primary energy demand,
but should primarily be used as Carbon Source

Biomass is the Key Alternative for Qil
Biofuels based on Biomass Need :

- Basic research

- Regional Demonstration

- Industry Building embedded in Long Term Programs >10 years
- Sustainable Support by Legislation

31

The Sun and Plants Deliver Renewable Energy
and Raw Materials for Mankind's Future Needs
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Questions?
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