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Outline

• International Review of Biodiesel Standards

• Prior Initiative on Harmonization of International 

Standards: Technical Standards

• Discussion



International Review of Biodiesel 

Standards
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ASTM standard for biodiesel

D975: diesel (up to B5)

D7467: B6-B20

D6751 biodiesel (B100)



ASTM
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D975: diesel (up to B5)   D7467: B6-B20            D6751: B100
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EN standard for biodiesel

EN590: diesel (up to B7)

EN16734: B10

EN16709: B20/B30

EN14214: biodiesel (B100)



EN
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EN590: diesel (up to B7)

EN16734: B10

EN16709: B20/B30

EN14214: B100



EN specification for Bxx
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No property Unit Limits Diesel B10 B20 B30 B100 Test method

1 Cetane number - minimum 51.0 51.0 51.0 51.0 51.0 EN ISO 5165 (B100 only)

EN 15195/EN 16144

EN 16715 (B10 also)

2 Cetane index - minimum 46 46 - - - EN ISO 4264

3 Density at 15 °C kg/m3 minimum 

maximum

820.0

845.0

820.0

845.0

820.0

860.0

825.0

865.0

860

900

EN ISO 3675 

EN ISO 12185

4 Polycyclic aromatic 

hydrocarbons

%(m/m) maximum 8.0 8.0 8.0 8.0 - EN 12916

5 Sulfur content mg/kg minimum 

maximum

-

10.0

-

10.0

-

10.0

-

10.0

-

10.0

EN ISO 20846 

EN ISO 20884

EN ISO 13032

6 Manganese content mg/l maximum 2.0 2.0 2.0 2.0 - EN 16576

7 Flash point °C minimum 55.0 55.0 55.0 55.0 101 EN ISO 2719

8 Carbon residue

(on 10 % distillation residue)

%(m/m) maximum 0.30 0.30 - - - EN ISO 10370

9 Ash content %(m/m) maximum 0.010 0.010 0.010 0.010 - EN ISO 6245

10 Water content mg/kg maximum 200 200 260 290 500 EN ISO 12937

11 Total contamination mg/kg maximum 24 24 24 24 24 EN 12662

12 Copper strip corrosion (3 h at 

50 °C)

rating minimum 
Class 1 Class 1 - - Class 1

EN ISO 2160

13 Fatty acid methyl ester 

(FAME) content

%(V/V) minimum 

maximum
-

7.0

-

10.0

14.0                         

20.0

24.0                      

30.0

96.5 

%(m/m)

EN 14078

EN 14103 (B100)

14 Oxidation stability g/m3                    

h

maximum

minimum        

25

20

25

20

-

20,0

-

20,0 8,0

EN ISO 12205

EN 15751

15 Lubricity, corrected wear scar 

diameter (wsd 1,4) at 60 °C

µm maximum 460 460 - - - EN ISO 12156 -1

16 Viscosity at 40 °C mm2/s minimum 

maximum

2.000     

4.500

2.000

4.500

2.000

4.620

2.000

4.650

3.50

5.00

EN ISO 3104

17 Distillation                           

%(V/V) recovered at 250 °C

% (V/V) recovered at 350 °C

95 % (V/V) recovered at

%(V/V)

%(V/V)

°C

maximum 

minimum 

maximum

65

85

360

65

85

360.0

65

85

360.0

65

85

360.0

- EN ISO 3405

EN ISO 3924



Prior Initiative on Harmonization of 

International Standards: Technical 

Standards
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Outline

• Current initiatives on harmonization

– EN  already successful

– APEC (Asia Pacific Economic Cooperation)

– TriPartite (Brazil, EU, US)

– WWFC (Worldwide Fuel Charter)

– EAS (East Asian Summit)

– AAF (Asean Automotive Federation)

• Lesson learned and common ground

– Difficult to enforce mandatory specification like EU

– Even mutual agreement on voluntary basis still difficult

Oxidation stability

 Blend limit

– Could be used as

 Bargaining power from the region

Non-tariff barrier
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APEC

EWG 02/2007A, Establishment of the 

Guidelines for the Development of 

Biodiesel Standards in the APEC Region 

(2007), 

http://www.biofuels.apec.org/pdfs/ewg_b

iodiesel_standards.pdf

• Under APEC 21st Century 

Renewable Energy 

Development Initiative 

(Collaborative IX), 

– Energy Working Group 

formulate Expert Group on 

New and Renewable 

Energy Technologies 

(EGNRET) under EWG 

02/2007A to establish 

guideline for common BDF 

standard

http://www.biofuels.apec.org/pdfs/ewg_biodiesel_standards.pdf
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APEC Harmonization Approach

• Requiring diesel blends that contain biodiesel to comply with:
– Applicable diesel specification – This raises further issue as to what extent are APEC 

or national or global diesel specs aligned. There is a convergence occurring, if with 
some lag, due to globalization;

– Applicable biodiesel specifications, possibly with certain waivers provided to enable 
use of varying biodiesels, at varying treat rates; and

– A new biodiesel blend standard – This is as suggested for B10 in Europe and B20 in 
the U.S., although it includes the caveat that the biodiesel must comply with the EN 
14214 and ASTM D6751 standards respectively. The informal B30 standard in 
France requires EN 14214 compliant biodiesel to be blended.

• Establishing a B100 standard that can:
– Ensure successful use in the market as B100. This is the European approach using 

EN 14214. This is vehicle dependent, and blends higher than B5 or B20 are usually 
not available to the public and are predominantly supplied to captive fleets and niche 
markets;

– Ensure a satisfactory product when blended with on specification mineral diesel. The 
blend rate limits would be set, i.e. B2, B5 as is the current European case; B10 and 
B20, the current U.S case; and

– Provide a biodiesel blend component that meets an agreed quality standard and has 
known characteristics, so that it can be blended with other biodiesel components, 
and/or additives and/or a blendstock diesel resulting in a finished fuel blend that 
complies with the applicable diesel specifications. This represents the Brazilian 
approach, which requires optimization of the blend, including blend rates of the 
biodiesel (and other components), and certifying/testing of the resultant blend.

EWG 02/2007A, Establishment of the Guidelines for the Development of Biodiesel Standards in the APEC Region 

(2007), http://www.biofuels.apec.org/pdfs/ewg_biodiesel_standards.pdf

http://www.biofuels.apec.org/pdfs/ewg_biodiesel_standards.pdf
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Remarks

• Lesson learned

– Difficult to get consensus agreement

– Imply limited biodiesel trade between economies

– Wide range of emission regulation among APEC members make 

harmonization difficult (e.g. Sulfur & Phosphorous)

– Data testing with mostly RME, SME and PME on Euro 0 to 2 

vehicles

• Future work

– conduct an assessment of testing facilities and laboratories in 

member economies.;

– establish accredited test facilities for round-robin testing between 

APEC economies;

– review all available test data for feedstock dependant variables, and 

identify further research work required in support of performance 

based specifications;

– include the FIE manufacturers in further discussion
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TriPartite†

• Brazil, EU & US started TriPartite Task Force
– In 2006, Govt of Brazil, EU & US discussed on international trade in 

biofuel, which would require internationally recognized standard

– In Feb 2007, conference organized by CEN with US National 
Institute of Standards and Technology (NIST) and Brazil National 
Institute of Metrology, Standardization, and Industrial Quality 
(INMETRO) to discuss on potential barrier from different standard

– Publish ‘white paper on internationally compatible biofuel standards’ 
in Dec 2007

• Classification of biofuel properties
– Category A: specifications that are already similar; 

– Category B: specifications with significant differences between 
parameters and methods, but which might be aligned by work on 
documentary standards and measurement standards; and 

– Category C: specifications with fundamental differences, perhaps 
due to emissions or environmental regulations within one or more 
regions, which are not deemed bridgeable in the foreseeable future

†http://ec.europa.eu/energy/res/biofuels_standards/doc/white_paper_icbs_final.pdf

http://ec.europa.eu/energy/res/biofuels_standards/doc/white_paper_icbs_final.pdf
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Remark on BDF Properties

• Biodiesel is defined as 

– mono-alkyl esters of long chain fatty acids derived from plant oils or 

animal fats and used, for example, as fuel for compression ignition, 

internal combustion piston engines.

• Comparisons of Brazilian, EU and USA are made on the 

standards in place at the end of the year 2007.

• Brazil and US standard are acceptable for FAEE while EU 

only FAME

• Brazil and US standard are for blending while EU could use 

B100

†http://ec.europa.eu/energy/res/biofuels_standards/doc/white_paper_icbs_final.pdf

http://ec.europa.eu/energy/res/biofuels_standards/doc/white_paper_icbs_final.pdf
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Classification of BDF Properties

†http://ec.europa.eu/energy/res/biofuels_standards/doc/white_paper_icbs_final.pdf

http://ec.europa.eu/energy/res/biofuels_standards/doc/white_paper_icbs_final.pdf
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Rating of Alignment

• A = easily done, 

B = feasible with 

effort, 

C = not feasible 

at the present

• Order: 

BR / EU / US
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Tri-partite Alignment on BDF
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Tri-partite Alignment on BDF
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Tri-partite Alignment on BDF
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Tri-partite Alignment on BDF
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Tri-partite Alignment on BDF
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Tri-partite Alignment on BDF
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Tri-partite Alignment on BDF
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Comparison of BDF standard among Tri-partite 
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Comparison of BDF standard among Tri-partite
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Comparison of BDF standard among Tri-partite
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Comparison of BDF standard among Tri-partite
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WWFC
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• Members

– ACEA (European Automobile Manufacturers Association / www.acea.be / 
Brussels, Belgium;) representing: BMW, DAF Trucks, Fiat Auto, Ford of 
Europe, General Motors Europe, MAN Nutzfahrzeuge, DaimlerChrysler, 
Porsche, PSA Peugeot Citroen, Renault, Scania, Volkswagen, Volvo.

– Alliance of Automobile Manufacturers / www.autoalliance.org / 
Washington D.C., USA) representing: BMW of North America, 
DaimlerChrysler, Isuzu Motors America, Mazda North America, Mitsubishi 
Motor America, Nissan North America, Porsche Cars North America, Toyota 
Motor North America, Volkswagen of North America.

– EMA (Engine Manufacturers Association / www.enginemanufacturers.org / 
Chicago, USA) representing: Briggs & Stratton, Caterpillar, Cummins, 
DaimlerChrysler, Deere, Detroit Diesel, Deutz, Ford Motor, General Motors, 
Hino Motors, International Truck & Engine, Isuzu Motor, Kohler, Komatsu, 
Kubota, Mitsubishi Engine, Mitsubishi Fuso Truck, Onan-Cummins Power, 
Volvo Powertrain, Waukesha Engine, Dresser, Yamaha Motor, Yanmar 
Diesel.

– JAMA (Japan Automobile Manufacturers Association / www.japanauto.com
/ Tokyo, Japan) representing: Daihatsu Motor, Fuji Heavy Industries, 
General Motors Japan, Hito Motors, Honda Motor, Isuzu Motor, Kawasaki 
Heavy Industries, Mazda Motors, Mitsubishi Motors, Nissan Diesel Motor, 
Nissan, Motor, Suzuki Motor, Toyota Motor, Yamaha Motor.

WWFC

http://www.acea.be/
http://www.autoalliance.org/
http://www.enginemanufacturers.org/
http://www.japanauto.com/
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WWFC

• Associated members

– AIAM (Association of International Automobile Manufacturers)

– AIAMC (Association of International Automobile Manufacturers of 

Canada)

– AMIA (Associacion Mexicana de la Industria Automotriz)

– ANFAVEA (Brazilian Association of Motor Vehicles)

– CVMA (Canadian Vehicle Manufacturers’ Association)

– CAMPI (Chamber of Automobile Manufacturers of the Philippines)

– CAAI (Chinese Association of Automotive Industry)

– IAF (Indonesia Automotive Federation)

– KAMA (Korean Automobile Manufacturers Association)

– NAAMSA (National Association of Automobile Manufacturers of 

South Africa)

– MAA (Malaysian Automotive Association)

– TAIA (Thai Automotive Industry Association)

– Vietnam Automobile Manufacturers Association (VAMA)
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Definition of Fuel Properties

• Category 1 fuels represent the lowest quality and can be found in 
markets with no or first level of emission control. 

– A category 1 diesel fuel is characterized by a cetane number of min. 48.0 
and a sulfur content of max. 3000 mg/kg.

• Category 2 fuels represent an improved quality level and can be found 
in markets with stringent requirements for emission control (e.g. US Tier 
0 or 1, EURO 1 and 2). 

– A category 2 diesel fuel is characterized e.g. by a cetane number of min. 
53.0 and a sulfur content of max. 300 mg/kg.

• Category 3 fuels represent a further improved quality and can be found 
in markets with advanced requirements for emission control (e.g. US 
California LEV, ULEV and EURO 3 and 4). 

– A category 3 diesel fuel is characterized by e.g. a cetane number of min. 55 
and a Sulfur content of max. 30 mg/kg.

• Category 4 fuels represent further advanced requirements for emission 
control, to enable sophisticated NOx and PM after-treatment 
technologies (e.g. US California LEV-II, US EPA Tier 2, EURO 4 in 
conjunction with increased fuel efficiency constraints). 

– A category 4 diesel fuel is characterized by a sulfur content of max. 10 
mg/kg.

Could allow up to 5% blend
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• %ME, Linolenic acid ME, 
Polyunsat. acid ME  fuel filter 
plugging by sludge

• Oxidation stability  peroxide 
damages part & acid corrodes

• Iodine number  no. of double 
bond as indicator for oxidation 
stability

• TAN  acid from process or 
degradation could harm 
injection system & metal parts

• Methanol  lower flash point, 
decrease lubricity, corrode 
injector

• Mono/di/tri-glycerine & 
Free/total glycerin  filter 
pluggging, injector deposit; 
settling glycerin at tank bottom 
can attract polar compound 
(water)

Guideline Summary (1)
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• Density  used as indicator of 

contamination by unwanted 

compounds

• Kinematic viscosity  injector 

lubrication & fuel atomization

Guideline Summary (2)
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• Flash point  safety handling 

(storage & transport), also 

indicator for methanol 

contamination

• Cetane  too low cetane 

causes hard starting, rough 

operation & increased smoke

• Water/Water and sediment/ 

Total contamination  water 

oxidation & corrosivity, promote 

microbial growth, filter plugging

• Ash content/Sulfate ash 

measure of metal/inorganic 

contaminant, engine deposit,  

filter plugging & shorten DPF

• Carbon residue  tendency to 

form deposit on injector

Guideline Summary (3)



40

• Corrosion  metal compatibility

• Sulfur  compatibility with 

emission control system

• Phosphorous  could come 

from fertilizer or natural 

phospholipid, which affect 

emission control system

• Group I&II metals  residual 

metals form deposit. Possible 

ash formation by Na&K 

• Trace elements  no metal or 

other contaminants 

Guideline Summary (4)
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Test Methods
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ERIA-EAS Biodiesel Standard (EEBS: 2008)

Dr. Shinichi GOTO (WG Leader)

Dr. Mitsuharu OGUMA (Sub Leader)
National Institute of Advanced Science and Technology (AIST), 

Japan

Dr. Nuwong CHOLLACOOP (Sub Leader)
National Metal and Materials Technology Center (MTEC), Thailand
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ERIA is a new kind of international organization to conduct policy research 

and make policy recommendations to promote economic integration in East 

Asia. 

ERIA will intellectually support the role of the ASEAN Secretariat to give 

shape to regional policy directed by leaders at the East Asia Summit.

ERIA will make policy recommendations as a “Center of Excellence” in the 

region in strong partnership with governments in the region, other related 

international organizations, research institutes and the business community. 

What is ERIA?

Economic Research 
Institute for 

ASEAN and East Asia
(ERIA)

Think Tanks/

Research 

Institutes

International 

Organizations

ASEAN (Secretariat)

Policy Direction/Advice

East Asia Summit

Policy Recommendation

Support ASEAN’s role in the region

Business 

Community

Governments 

in the region

Intellectual Contribution for Economic Integration in East Asia

AIST NFV established a WG named

“Benchmarking of Biodiesel Fuel 

Standardization in East Asia”

ERIA website:
http://www.eria.org/



Membership (Overseas)
Australia
Dr. Lesley Dowling & Dr. Daniel Sheedy
Fuel and Used Oil Policy Section, Department 
of Environment and Water Resources

China
Prof. Wugao Zhang
Shanghai Jiao Tong University 

India
Dr. Alok Adholeya
Director, The Energy and Resources Institute 
(TERI)

Indonesia
Dr. Tatang Hernas Soerawidjaja
Chairman, Indonesian Biodiesel 
Forum/Head, Center for Research on Natural 
Resource Utilization, Institut Teknologi
Bandung
Mr. Soni Solistia Wirawan
Head of Institute for Engineering and 
Technology System Design, Agency for the 
Assessment and Application of Technology

Lao PDR
Mr. Syvang Xayyavong
Deputy Director, Renewable Energy 
Development Division, Institute of 
Renewable Energy Promotion

Malaysia
Mr. Harrison Lau Lik Nang
Research Officer, Engineering and 
Processing Research Div., Malaysia Palm Oil 
Board (MPOB)

New Zealand
Mr. Andrew Saunders
Policy Analyst, Fuels & Crown Resources 
Group, Ministry of Economic Development

Philippines
Ms. Zenaida Ygnacio Monsada
Oil Industry Management Bureau, 
Department of Energy

Singapore
Dr. Rong Yan
Institute of Environmental Science and 
Engineering, Nanyang Technological 
University

South Korea
Dr. Young Jae Lee
Leader, Transportation Energy Research 
Center, Korea Institute of Energy Research

Thailand
Ms. Peesamai Jenvanitpanjakul
Technical Advisor, Thailand Institute of 
Scientific and Technological Research 
(TISTR)
Dr. Nuwong Chollacoop
National Metal and Materials Technology 
Center (MTEC), National Science and 
Technology Development Agency (NSTDA), 
Thailand

Vietnam
Ms. Hoang Thi Tinh
Standard Expert, TCVN/TC28/SC5 Biofuels, 
Vietnam Institute for Standards and Quality
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Dr. Shinichi Goto (WG leader)
National Institute of Advanced Science and Technology (AIST)

Mr. Shoichi ICHIKAWA
Representative of Japan Automobile Manufactures Association (JAMA), Toyota Motor 
Corporation, Japan

Dr. Takashi HOSHINO
Representative of Japan Automobile Manufactures Association (JAMA), Isuzu Motors 
Limited, Japan

Prof. Koji YAMANE
Representative of Academia, University of Shiga Prefecture, Japan

Mr. Akio IMAI
Representative of Petroleum Association of Japan (PAJ), Showa Shell Sekiyu K.K., 
Japan

Mr. Takao IKEDA
New and Renewable Energy Group, Strategy and Industry Research Unit, Institute of 
Energy Economics, Japan

Prof. Mitsuru KONNO
Representative of Academia, Ibaraki University, Japan

Dr. Yuji YOSHIMURA
National Institute of Advanced Science and Technology (AIST)

Dr. Mitsuharu OGUMA
National Institute of Advanced Science and Technology (AIST)

Membership (Japan)
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 Based on EU’s standard (EN14214)
- Cover a whole of factor in BDF
- EU’s standard: Focusing Rapeseed oil only

 Consideration of various oils
- Coconut : Viscosity and Flashpoint
- Soybean : Iodine number

 Oxidation stability
- Critical impact on metal fuel tanks
- Metal tanks are popular for vehicles in Asia
- Oxidation stability of 10 hours prevented metal tank

corrosion in Japanese conformity test

 Polyunsaturated components
- Mainly included in fish oil
- Risk of sludge formation 
- Measurement method hasn’t developed yet

Concepts of Harmonized Specification 
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U.S. EU Japan

ASTM D6751-07b EN14214:2003 JIS K2390:2008

Ester content mass% - 96.5 min. 96.5 min. 96.5 min.

Density kg/m3 - 860-900 860-900 860-900

Viscosity mm2/s 1.9-6.0 3.50-5.00 3.50-5.00 2.00-5.00

Flashpoint deg. C 93 min. 120 min. 120 min. 100 min.

Sulfur content mass% 0.0015 max. 0.0010 max. 0.0010 max. 0.0010 max.

Distillation, T90 deg. C 360 max. - - -

Carbon residue (100%) or

Carbon residue (10%)
mass%

0.05 max.

-

-

0.30 max.

-

0.3 max.

0.05 max.

0.3 max.

Cetane number 　 47 min. 51.0 min. 51.0 min. 51.0 min.

Sulfated ash mass% 0.02 max. 0.02 max. 0.02 max. 0.02 max.

Water content mg/kg 0.05[vol%] max. 500 max. 500 max. 500 max.

Total contamination mg/kg - 24 max. 24 max. 24 max.

Copper corrosion 　 No.3 Class-1 Class-1 Class-1

Acid value mgKOH/g 0.50 max. 0.50 max. 0.50 max. 0.50 max.

Oxidation stability hrs. 3 min. 6.0 min. (**) 10.0 min. (****)

Iodine value 　 - 120 max. 120 max. Reported (***)

Methyl Linolenate mass% - 12.0 max. 12.0 max. 12.0 max.

Polyunsaturated FAME
(more than 4 double bonds)

mass% - 1 max. N.D. N.D. (***)

Methanol content mass% 0.2 max. (*) 0.20 max. 0.20 max. 0.20 max.

Monoglyceride content mass% - 0.80 max. 0.80 max. 0.80 max.

Diglyceride content mass% - 0.20 max. 0.20 max. 0.20 max.

Triglyceride content mass% - 0.20 max. 0.20 max. 0.20 max.

Free glycerol content mass% 0.020 max. 0.02 max. 0.02 max. 0.02 max.

Total glycerol content mass% 0.240 max. 0.25 max. 0.25 max. 0.25 max.

Na+K mg/kg 5 max. 5.0 max. 5.0 max. 5.0 max.

Ca+Mg mg/kg 5 max. 5.0 max. 5.0 max. 5.0 max.

Phosphorous content mg/kg 10 max. 10.0 max. 10.0 max. 10.0 max.

EAS-ERIA BDF Standard

(EEBS):2008
Items Units

(*) 130deg.C of flashpoint is available  instead of measuring methanol content
(**) Meet diesel oil specification

(***) Need data check and further discussion
(****) Need more data & discussion from 6 to 10 hrs.

EAS-ERIA Biodiesel Fuel Benchmark Standard 
Output of the Activity in 2007/2008
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AAF

• History
– ASEAN Automotive Federation (AAF) was first established 

in 1976, but activities ceased in 1983 (each focus on 
national auto industry)

– In 1996 with the implementation of AFTA and its schemes, 
the ASEAN Automotive Federation was revived as a 
common platform to work with ASEAN Governments and 
ASEAN Secretariat towards achieving AFTA.

• Vision
– “ASEAN with a strong and integrated vehicle and parts & 

components market supported by globally competitive 
automotive manufacturing industry”.

• Mission
– “To promote automotive market integration and growth, 

cooperation and investments in the ASEAN region”.

• Goal
– “To increase ASEAN market share and industry capability in 

the global automotive business”.

http://www.asean-autofed.com/

http://www.asean-autofed.com/
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Biofuel standard



50

PROPOSED AAF SPEC FOR B100 (FAME)

FOR UP TO B5 BLEND

Properties unit Priority

Ester content mass% 96.5 min ★★

Density g/ml Report ★

Kinematic Viscosity mm2/s 2.0 - 5.0 ★

Flash Point ℃ 100 min ★

Sulfur ppm 10 max ★★

Carbon Residue 10% mass% 0.3 max ★

Carbon Residue 100% mass% 0.05 max ★

Cetane Number 51 min ★

Sulfated Ash mass% 0.02 max ★★

Ash mass% -

Water ppm 500 max ★★

Total Contamination ppm 24 max ★★

Water and Sediment vol% -

Copper Corrosion 1 max ★

Total Acid Number mgKOH/g 0.50 max ★★

Oxidation Stability hrs 10 min ★★★

Iodine Number gI2/100g 120 max ★★

Linolenic acid methyl ester mass% 12.0 max ★

Polyunsaturated acid methyl ester mass% -

Methanol mass% 0.20 max ★

Mono glyceride mass% 0.80 max ★★

Di glyceride mass% 0.20 max ★★

Tri glyceride mass% 0.20 max ★★

Free glycerine mass% 0.02 max ★★

Total glycerine mass% 0.25 max ★★

Metals (Na + K) ppm 5 max ★★★

Metals (Ca + Mg) ppm 5 max ★★★

Phospourus ppm 4 max ★★

T90 ℃ -

Items AAF Recommend
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Discussion on how to develop guideline in APEC
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Thank you
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