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History of Biodiesel in China

Begun with Professor Din, Fuzhou University. Technology is
an extended application of Fatty Acid distillation and purifi-
cation plants

2001, Hainan Zhenghe operational

2002, Hebei Zhenghe begins construction

2002, Sichuan Gushan operational

2003, Longyan New Energy Zhuoyue operational

2003 Summer, Power shortage caused rush on diesel.
Brown out still continue in Guandong Province

2004, Fujian Gushan begins construction
2005, SinoPec and China Petroleum forms a pact, ‘Diesel

Inverse Pricing’ policy begins. Wholesale price higher than
retail price. Wholesalers turn to biodiesel to retain profit
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History of Biodiesel in China
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2005, A flood of 100,000+ T/year projects are proposed
across China

2005, Diesel hoarding begins

2005 Summer, Typhoon caused diesel suppy shortage in the
southern provinces.

2006 January, Gutter oil at RMB 1800/T

2006 March 26, China retail diesel price increased from RMB
4.05/L to RMB 4.19/L. Pricing inverse worsen, wholesale
demand for biodiesel increase

2006 April, International oil price reaches USD 70 per barrel

2006 May 26, China retail diesel price increased from RMB
4.19/L to RMB 4.64/L
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iodiesel in China

all time high USD
ime high
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Today ....
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2006 September, International oil price drops below USD 70
per barrel

2006 October, International oil price at USD 62 per barrel,
smuggled diesel enters Chinese market

2006 October 15, biodiesel market crashing, smuggled
diesel price RMB 4900/ T, non-spec diesel is even cheaper.
Biodiesel is no longer favored due to density, use and profit
considerations

2006 October 30, biodiesel wholesale price RMB 4700/ T

2006 December, Sinopec and ChinaPetrolem breaks pact,
wholesale price falls below retail price

2006 December, many plants are closed due to market and
winter issues

2007 March, many new plants begin production

But more 250,000+ T per year are proposed
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Producing Biodiesel

Triglyceride Methanol ——»| Methyl Ester Glycerol

1945 August 28, US Patent 2,383,579, Patent awarded to Inventors Harold
Dwaine Allen and William Ashley Kline, researchers at Colgate-Palmolive-Peet

Glycerol was the product, Methyl Ester was the side product
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BIODIESEL COST ANALYSIS

Methanol Biodiesel

Triglyceride Glycerol

Fatty Acid Methyl Ester (FAME
material properties
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US Patent 2,383,579
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Aug. 28, 1945, H. D. ALLEN ET AL 2,383,579

PROCESS FOR TREATING FATS AND FATTY OILS

Filed March 30, 1943
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Producing Biodiesel

Mass (kg)
Unit Price

(RMB/1000 kg)

Cost (RMB)

BIODIESEL COST ANALYSIS

Triglyceride Methanol —_— Biodiesel Glycerol
995 108 1000 103
3200 3650 5447* 4408
3180 394.20 5447* 454.02

Gross Profit RMB 2326.82

* Calculated based on Xiamen Sinopec #0 Diesel Pump Price, RMB 4.63/L
2007 Credit Suisse China Energy Trip 26 March 2007 William Kao, CEQ. COBRA



el is not Diesel

W

Diesel Biodiesel

Mass (kg)

Density 0.85

Volume (L) 1176

RMB 5216/T at t
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and the reality is cruel

Mass (kg)
Unit Price

(RMB/1000 kg)

Cost (RMB)
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Triglyceride

1M111*

3200

3555.20

*90% Yield
2007 Credit Suisse China Energy Trip

Methanol

216

3650

788.40

Biodiesel Glycerol
1000 327
4700 0
4700 0

Gross Profit RMB 356.40
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Taxation without Representation

Triglyceride Methanol e o Biodiesel Glycerol
Mass (kg) 1M111* 216 1000 327
Unit Price 3200 3650 4700 0
(RMB/1000 kg)
Cost (RMB) 3555.20 788.40 4700 0
VAT (17%) 0 134.03 799 0

Gross Profit RMB -308.57

*90% Yield
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Not all Feedstock is equal
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Not all Feedstock is equal
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All kinds of Feedstock

COBRA Feedstock Library
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Today’s Feedstock
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Today’s Feedstock
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What happens to old oil

Triglyceride I e »|  Fatty Acid Mono Glyceride
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Pretreatment

Mass (kg)
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Counter Reactions
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To be profitable

TAXES (VAT, Consumer Tax, Fuel Tax, Income Tax ...etc)
Secure Steady Supply of Feedstock

Reduce Price of Feedstock

Reduce Transportation cost

Increase Biodiesel Price

Need Biodiesel Material, Production and Application stan-
dards and best practices

VERTICAL INTEGRATION

BIODIESEL COST ANALYSIS 2007 Credit Suisse China Energy Trip 26 March 2007 William Kao, CEQ. COBRA



Restaurant
Waste

| Collection —»

Trap Grease

Process

Physical
Seperation

Liquids

Phase
Seperation

Municipal
Organic
Waste

BIODIESEL COST ANALYSIS

2007 Credit Suisse China Energy Trip

Recycled
Meal

Chemical
Separation,
QC

Yellow
Grease

Biodiesel
Production

Pre-
Treatment

Biodiesel

Crude
Glycerine

Anaerobic
Digester

Compost

26 March 2007 William Kao, CEO.



1>

A SPECTRA Laboratories
2330 Ross Way ¢ Toroms WASED] = (283 ITINE0 ¢ Fan (SN STIOEM ¢ wwsspeiers-lahonm
692006 Project: China Red
Pro-Tek Development and Investment Co, Client I China Red
Ciuannan Industry Zone Sample Matrix:  Fuel
Guinikou, Kiancn, Date Samplesd:
People’s Republic, China 361023 Date Reccived: 05022006
Attn; Department of Biodiesel-William Kao Spectra Project: 2006050071
Spectra Number: |
Analyte Result _Units Method
0% 97 T ASTM D-1160
Copper Stap Corroston 1-A classification ASTM D-130
Conradsan Carbon 0.015 wi. % ASTM D-159
Cloud Point 1.1 T ASTHM D-2500
Bot. Sediment and Water <005 Y valume ASTM D-27T0%
Total Sulfur 0.004 % mass ASTM D-3120
Viscosity, Km, @ 40 *C 42 St ASTM D445
Phosphorus Content <0001 ¥ mass ASTM D-495)
Free Glyeenn 0.001 %% mass ASTM D-6584
Total Glycerin 0.7 Yo mass ASTM D-6584
Total Acid & (AT mgkOH g ASTM D-664
Sulfated Ash 0.0015 %% mass ASTM D874
Flashpoint (PMCC) 166 oy ASTM D-93

SPECTRA LABORATORIES
___,..-""'L-\
Steve Hibbs, Laborafory Manager Page 1of 1
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BIODIESEL COST ANALYSIS
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COBRA Grease Monkey 1
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Shenyang Kitchen Waste Recycling
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Recycled Meal
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Half way there

Restaurant Collection Solid Recycled
Waste Meal
Oils an Yellow
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Tough Road ahead

Tax issues, subsidies issues
Who is in-charge ? and too many people in-charge

Without a standard, biodiesel is no different than non-spec
diesel, lacks legal statues

Vertical Integration is an uphill struggle

Overheated Industry, supply out of control and limited de-
mand
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