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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 pu-
rification 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



C
OB R A

CH
IN

A
 O

RGAN I C  B I O M A S S  R E C Y C L I N G  A

M
AGA

M
AT

ED

Biodiesel from Waste Food Oil in China 14-18 September, Seoul, Korea William Kao, CEO. COBRAAPEC, Agricultural Technical Cooperation Working Group

History of Biodiesel in China

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, whole-
sale 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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History of Biodiesel in China

2006 July, International oil price reached all time high USD 
78 per barrel.  Biodiesel wholesale price at all time high 
RMB 5100/T

2006 September, Gutter oil priced at RMB 3200/T

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 die-
sel 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
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History of Biodiesel in China

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

2007 April, rapid rise of Soy Bean Oil and Palm Oil prices.

2008 February, Soy Bean Oil reached RMB 13810/MT, Palm 
Oil RMB 10600/MT

Edible Oi price far above Fossil Fuel prices making Biodie-
sel non-viable

High edible oil price translates to high waste oil price 



C
OB R A

CH
IN

A
 O

RGAN I C  B I O M A S S  R E C Y C L I N G  A

M
AGA

M
AT

ED

Biodiesel from Waste Food Oil in China 14-18 September, Seoul, Korea William Kao, CEO. COBRAAPEC, Agricultural Technical Cooperation Working Group

History of Biodiesel in China

2008 May, Three months before Beijing Olympics, Chinese 
government ensures unlimited supply and subsidies any 
looses

With record low crude price, Sino-Pec and China Petroleum 
2 year stockpile is release and Chinese government keeps 
retail price high to prevent massive looses

2008 June 20, China retail diesel price increased to RMB 
6870/MT

2008 December 19, China retail diesel price decreased to 
RMB 5770/MT

2009 January 15, China retail diesel price decreased to RMB 
5610/MT
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History of Biodiesel in China

2009 March 25, China retail diesel price increased to RMB 
5790/MT

2009 May 31, China retail diesel price increased to RMB 
6390/MT

2009 June 29, China retail diesel price increased to RMB 
6790/MT
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Today ....

Crude Oil price reached and fell to USD 147 and USD 31 a 
barrel within 6 months. 

Financial Crisis

President Obamba announces stimulation of the US econo-
my though stimulating the Renewable Energy Industry

2009 July 28, China retail diesel price drop from RMB 4.05/L 
to RMB 4.19/L, RMB 6570/MT
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No laws regulating Biodiesel as a product

Renewable Energy Law defining the renewable energy sec-
tor.  Government encourages high technology, sustainable, 
renewable and environmentally friendly foreign investments

Specific regulation for renewable power generation, com-
plete with methods of accounting, subsidies, incentives and 
taxes for different technologies

Renewable energy, recycling, energy saving businesses 
can apply for VAT exemption, government grants, 0% and 
low interests loans

Stimulus package for Alternative fuel vehicle manufacturing  
with emphasis on electric and hybrid vehicles 

Chinese Biodiesel Standard GB-T 20828-2007, identical to 
ASTM

Not restriction on Biodiesel Export

Government Incentives
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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 to supply the Explosive industry, Methyl Ester was the 
side product



C
OB R A

CH
IN

A
 O

RGAN I C  B I O M A S S  R E C Y C L I N G  A

M
AGA

M
AT

ED

Biodiesel from Waste Food Oil in China 14-18 September, Seoul, Korea William Kao, CEO. COBRAAPEC, Agricultural Technical Cooperation Working Group

Producing Biodiesel

Triglyceride Methanol Biodiesel Glycerol

Fatty Acid Methyl Ester (FAME), C17-C19 and mineral Diesel, C14-C20, has simi-
lar material properties
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US Patent 2,383,579
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Triglyceride Methanol Biodiesel Glycerol

Producing Biodiesel

Mass (kg) 1000108995 103

248.40 6650Cost (RMB) 3383 1545

Unit Price 
(RMB/1000 kg)

3400 2300 6650* 15,000

Gross Profit RMB 4563.60

*2009 August Xiamen City Sino-Pec pump price, varies from city to city and 
much ‘off-spec’ and smuggled black market diesel available on the market
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Diesel Biodiesel

But Biodiesel is not Diesel

Mass (kg) 10001000

0.87Density 0.83

Unit Price (RMB/L) 5.52 5.52

1149Volume (L) 1205

RMB 6342.48/T at the pump
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Triglyceride Methanol Biodiesel Glycerol

and the reality is cruel

Mass (kg) 10002161111 327

496.80 5708.23*Cost (RMB) 3777.40 0

Unit Price 
(RMB/1000 kg)

3400 2300 5708.23* 0

Gross Profit RMB 1434.03

*10% discount on RMB 5708.23 to compensate for extra mileage caused by low-
er heat value



C
OB R A

CH
IN

A
 O

RGAN I C  B I O M A S S  R E C Y C L I N G  A

M
AGA

M
AT

ED

Biodiesel from Waste Food Oil in China 14-18 September, Seoul, Korea William Kao, CEO. COBRAAPEC, Agricultural Technical Cooperation Working Group

Triglyceride Methanol Biodiesel Glycerol

Taxation without Representation

Mass (kg) 10001111* 327

Cost (RMB)

Unit Price 
(RMB/1000 kg)

84.46 970.34VAT (17%) 0 0

After Tax RMB 548.15

216

496.80 5708.233777.40 0

3400 2300 5708.23 0
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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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All kinds of Feedstock
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All kinds of Feedstock
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What happens to old oil

Triglyceride
Lipase Enzyme, Heat

Fatty Acid Mono Glyceride

Acid Value (mgKOH/mg) or %Free Fatty Acid, is a important measure of oil qual-
ity
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William Kao, CEO. COBRA
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Pretreatment

Fatty Acid Methanol Biodiesel Methanol
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Pretreatment is needed for feedstock with %FFA of greater than 4%

William Kao, CEO. COBRA
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Fatty Acid NaOH SOAP

Triglyceride NaOH solution SOAP

Counter Reactions

Soap is not fuel
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All kinds of Biodiesel
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Mr. Cai Biodiesel
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Making Biodiesel is too easy
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TAX FREE ! or as low as possible (VAT, Consumer Tax, Fuel 
Tax, Income Tax ...etc)

Secure Steady Supply of Feedstock

Reduce Price of Feedstock, establish commodity market

Reduce Transportation cost

Increase Biodiesel Price, emphasis of environmental value

Need Biodiesel Industry Material, Production and Applica-
tion standards and best practices

To scale up

VERTICAL INTEGRATION
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The COBRA Process

Restaurant 
Waste Collection Physical 

Seperation Sterilization Recycled 
Meal

Chemical 
Separation, 

QC

Anaerobic 
Digester

Refining

Biodiesel
Production Biodiesel

Yellow
Grease

Biogas

Compost

Crude 
Glycerine

Phase
Seperation

Liquids

Solids

Oils and 
Grease

Feed
Grade

Non-Feed Grade

Municipal 
Organic 
Waste

Trap Grease Pre-
Treatment
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ASTM Certified
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B20 passes GB 252-2000 standard
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Marine Application
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COBRA Grease Monkey 1
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COBRA Grease Monkey 1



C
OB R A

CH
IN

A
 O

RGAN I C  B I O M A S S  R E C Y C L I N G  A

M
AGA

M
AT

ED

Biodiesel from Waste Food Oil in China 14-18 September, Seoul, Korea William Kao, CEO. COBRAAPEC, Agricultural Technical Cooperation Working Group

COBRA Grease Monkey 1
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COBRA Grease Monkey 1

Begin operations in May 2007

Privately funded, 15 million RMB spent to date

30 T per day capacity

Developing Crude Glycerine applications

On site waste water treatment available and developing 
Biodiesel specific Biogas digester and Biogas applications

Biodiesel Research Platform

1

William Kao, CEO. COBRA
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Shenyang Kitchen Waste Recycling
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Recycled Meal
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Shenyang Kitchen Waste Recycling
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Shenyang Kitchen Waste Recycling

Began trial operation Decebmer 2006, ended June 2008

30 T per day of Kitchen Waste Treatment Capacity

Biogas potential is 52 cubic meter of Biogas per 1 T of 
waste water*.  Kitchen waste is 70% liquid

Shenyang city generates 200 T of Kitchen Waste per day

Project terminated and equipment dismantled due to poor 
or no local government cooperation, long management dis-
tances.

Key project data gathered, next generation leftover treat-
ment plant is designed and project costs estimated

Government, management and operational details are 
planned based on experience learned at Shenyang plant 

*Institute of Clean Energy and Environmental Engineering & Liaoning Key Lab of Clean Energy
William Kao, CEO. COBRA
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Half way there

Restaurant 
Waste Collection Physical 

Seperation Sterilization Recycled 
Meal

Chemical 
Separation, 

QC

Anaerobic 
Digester

Refining

Biodiesel
Production Biodiesel

Yellow
Grease

Biogas

Compost

Crude 
Glycerine

Phase
Seperation

Liquids

Solids

Oils and 
Grease

Feed
Grade

Non-Feed Grade

Municipal 
Organic 
Waste

Trap Grease Pre-
Treatment
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Tax issues, subsidies issues

Who is in-charge ? and too many people in-charge

Vertical Integration is an uphill struggle

Tough Road ahead
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Needs to be sustainable

Conclusion


