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 Comparison of various biodiesel standards
— US: ASTM/ EU: EN / Japan: JIS
— Others including ASEAN
* |ssues
— Feedstock / Method / Parameter range
— Harmonization?

« 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
v Oxidation stability
v Blend limit

— Could be used as
v Bargaining power from the region
v Non-tariff barrier
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American (1)
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Table 2: Comparison of biodiesel (blends) in American region
Parameter CEN ASTM B10 ASTM B20 Brazil Argentina Colombia Paraguay Uruguay
EN 14214 D 6751 D xxxx:2004 ANP N° 42 IRAM 6515-13 DE 100-04 PNA 16 018 UNI 1100
B100 Biend B20 B100 8100 B100 B100 B100
Ester content, min. | 96,5 % (m/Am) h 96,5 % (mvim) 96,5 % (mv/m) 96,5 % (mvm) 96,5 % (im/m)
EN 14103 EN 14103 EN 14103 EN 14103 EN 14103
EN 14103
Density at 15 °C (860 — 900) kg/m® 0O (0,875-0,900) gN | (860 — 900) kg/m” | (850 — 900} kg/m”
EN ISO 3675 ASTM D 1298 EN ISO 3675 ASTM D 4052 ISO 3675
ENISO 12185 ASTM D 4052 EN ISO 12185 ISO 3675 ISO 12185
ASTM D 7042
Viscosity at 40 °C | (3,50 - 5,00) mm%s | (1,9 -86,0) mm?s (1,3-4,1) mm*s 0) (3,5-5,0)mms (3 - 6,5) mm*s (1,9 - 6,0) mm?%s
EN ISO 3104 ASTM D 445 ASTMD 445 EN ISO 3104 EN ISO 3104 IRAM-IAP A G597 | ISO 3104
ASTM D 445 ISO 3104 ASTM D 445
ASTMD 445
Flash point, min. 120 °C 130°C 38 °C 100 °C 130°C 120°C 120°C 100 °C
EN ISO 3679 ASTM D 93 ASTMD 93 EN ISO 3679 EN ISO 3679 ASTMD 93 ISO 3679 ISO 3679
ASTM D93 ASTM D 93 IS0 2719 ASTMD 93 ASTM D 93
Sulphur content, 10,0 mghkg 15 ppm 15 ppm () 10 mg/kg 10,0 mgkg 10,0 mgkg
max EN ISO 20845 ASTM D 5453 ASTM D 5453 ASTM D 4294 EN ISO 20846 ASTM D 2622 ASTM D 2622
EN ISO 20884 ASTM D 5453 EN ISO 20884 ASTM D 5453 ASTM D 5453
ASTM D 5453

Carbon residue

0,30 % (m/Am) on

0,050 % (i) on

0,035 % (mm) on
10%

0,1 % (m/m) on
100%

0,05 g/100g on
100%

0,3 % (mim) on
10%

0,3 g/100g on 10%

0,10 %{(m/m) on
10%

(on xx % distillation | 10% 100% ASTM D 4520

residue), max EN ISO 10370 ASTM D 4530 ASTM D 524 EN ISO 10370 ASTM D 4530 1ISO 10370 ISO 10370 ASTM D 4530
ASTM D 189 EN ISO 10370 ASTM D 4530 ASTMD 189 1SO 10370
ASTM D 524 ASTM D 189

ASTM D 4530
Cetane number, 51,0 47 40 () 47 450 45
min. EN ISO 5165 ASTM D613 ASTMD 613 EN ISO 5165 ASTMD 613 ASTM D613 ASTM D 613
ASTM D613 ISO 5165 ISO 5165 18O 5165

IEA Task 39 (Liquid biofuels), Worldwide Fuels Standards: Overview of specifications and
regulations on (bio)fuels (2006)
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American (2)

Parameter CEN ASTM B10 ASTM B20 Brazil Argentina Colombia Paraguay Uruguay
Sulfated ash 0,02 % (mvim) 0,020 % (mm) 0,01 % (m.Am) 0,02 % (mvim) 0,02 % (mvim) 0,02 % (myim) 0,05 % (m/m) 0,02 % (mvim)
content, max. 1SO 3987 ASTM D 874 ASTM D482 ISO 3987 SO 3987 ASTM D 874 ISO 3987 IS0 3987

15O 3987 ASTM D 874
Water content, 500 mgkg 0,050 gM00g 500 mg/kg 500 mg/kg
max. EN ISO 12937 ASTM D 4928 ASTME 203 1SO 12937
ISO 12937 EN ISO 12937
Water and 0,050 % (V/V) 0,050 % (VWVY) 0,05 % (WV) 0,05 % (mvm) 0,05 % (m/m)
sediment, max. ASTM D 2709 ASTM D 2709 NBR 9842 ASTM D 4928 ASTM D 2907
ASTM D 1796 IS0 12937
Total contamination | 24 mg/kg () 24 mg/kg 24 mg/kg
B, EN 12662 EN 12662 EN 1SO 126625 EN 12662
Copper strip class 1 class 3 class 3 class 1 class 1 class 1 class 1 class 3
cor{r)oswn (3hat EN ISO 2160 ASTM D 130 ASTMD 130 EN ISC 2160 IRAM-IAP A 6553 IS0 2160 IRAM-IAP A 6533 ASTM D 130
=] ASTM D 130 ASTM D 120 ASTM D 130 ASTM D 130 1SO 2160
1ISO 2160 1SO 2160
Oxidation stability at | 6 hours 3 hours 6 hours 6 hours 6 hours 6 hours 6 hours
110°C, min. EN 14112 EN 14112 EN 14112 EN 14112 EN 14112 EN 14112
ASTM D 2274 ASTMD 2274
Acid value, max. 0,5 mg KOH/g 0,5 mg KOH/g 0,2 mg KOH/fg 0,8 mg KOH/g 0,5mg KOH/g 0,5 mg KOH/g 0,8 mg KOH/g 0,8 mg KOH/g
EN 14104 ASTM D 664 ASTM D 664 EN 14104 IRAM 6558 EN 14104 IRAM 6558 EN 14104
ASTM D 3242 ASTM D 664 EN 14104 ASTM D 664 EN 14104 ASTM D 664
ASTM D 974 ASTM D 664 ASTM D 664
lodine value, max. 120 g lodine/100 g () 150 g lodine/100 g | 120 g lodine/100 g
EN 14111 EN 14111 EN 14111 EM 14111
Linolenic acid 12,0 % (mvim) 12 % (nmvim) 12 % (mvim) 12,0 % (mAm)
methyl ester, max. | EN 14103 EN 14103 EN 14103 EN 14103
Polyunsaturated 1% (nvm) 1 % (mvm)
methyl esters, max. EN 14103
Methand content, 0,20 % (nmvim) 0,5 % (mvim) 0,20 % (mvim) 0,5 % (rmvim)
max. EN 14110 EN 14110 EN 14110 EN 141108

IEA Task 39 (Liquid biofuels), Worldwide Fuels Standards: Overview of specifications and

A Driving Force for National Science and Technology Capability

regulations on (bio)fuels (2006)
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Parameter CEN ASTM B10 ASTM B20 Brazil Argentina Colombia Paraguay Uruguay
Alcohol content, 0,20 % (i) 0,2 % (m/m)
max. EN 14110 EN 14110
Monoglyceride 0,80 % (mvim) ) 0,80 % (mvm) 0,80 % (nmvm) 0,80 % (rmvim) 0,80 % (rmvm)
content, max. EN 14105 EN 14105 EN 14105 EN 14105 EN 14105 EN 14105
EN 14106 ASTM D 6584 ASTM D 6585
ASTM D 6584
Diglyceride content, | 0,20 % (mv/m) () 0,20 % (mvm) 0,20 % (m/m) 0,20 % (rm/m) 0,20 % (m/m)
M. EN 14105 EN 14105 EN 14105 EN 14105 EN 14105 EN 14105
EN 14106 ASTM D 6584 ASTM D 6585
ASTM D 6584
Triglyceride 0,20 % (mvim) () 0,20 % (v 0,20 % (nmvm) 0,20 % (rmvm) 0,20 % (nmvm)
content, max. EN 14105 EN 14105 EN 14105 EN 14105 EN 14105 EN 14105
EN 14106 ASTM D 6584 ASTM D 6585
ASTM D 6584
Free 0,02 % (m/im) 0,02 % (mv/im 0,02 % (mvim) 0,02 % (v 0,02 % (mv/m) 0,02 % (rmv/m) 0,02 % (rmv/m)
glycerol/glycerine, EN 14105 ASTM D 6584 EN 14105 EN 14105 EN 14105 EN 14105 EN 14105
max. EN 14106 EN 14106 EN 14106 EN 14106 EN 14106 EN 14106
ASTM D 65847 ASTM D 6584 ASTM D 6584 ASTM D 6584 ASTM D 6584
Total glycerol, max. | 0,25 % (m/m) 0,240 % (rmvm) 0,38 % (mvim) 0,25 % (m/m) 0,25 % (mvm) 0,25 % (m/m) 0,25 % (m/m)
EN 14105 ASTM D 6584 EN 14105 EN 14105 EN 14105 EN 14105 EN 14105
EN 14106 ASTM D 6584 ASTM D 6584 ASTM D 6584 ASTM D 6584
ASTM D 6584
Group | metals 5,0mgkg 5,0 mg/kg 10 mg/kg 5,0 mg/kg 5,0 mgkg 5,0 mgkg 10.0 mg/k98
(Na+K) , max. EN 14108 EN 14538 EN 14108 EN 14108 EN 14108 EN 14108 EN 14108
EN 14109 EN 14109 EN 14108 EN 14109 EN 14109 EN 14109
ASTM D 5863AST
M D 5863a
Group Il metals 5,0 mgkg () 5,0 mgkg 5,0 mghkg’
(Ca+Mg) , max. EN 14538 EN 14538 EN 14108 EN 14538
EN 14109
ASTM D 5863AST
M D 5863a

IEA Task 39 (Liquid biofuels), Worldwide Fuels Standards: Overview of specifications and
regulations on (bio)fuels (2006)

A Driving Force for National Science and Technology Capability
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Parameter CEN ASTM B10 ASTM B20 Brazil Argentina Colombia Paraguay Uruguay
Phosphorus 10,0 mgky 0,001 % (m/m) 0,001 % (m/m) () 10,0 mgkyg 10,0 mg/kg 10,0 mgkyg ()
content, max. EN 14107 ASTM D 4951 ASTM D 4951 EN 14107 EN 14107 EN 14107 EN 14107 EN 14107
ASTM D 4951
Distillation, 90% 360 °C 343 °C 360°C 360 °C 360°C
recovered, max. ASTM D1160 ASTM D1160 ASTM D1160 ASTM D1160 ASTM D1160
CFPP, max. climate dependent climate dependent |-7 °C climate dependent | () 0°C ()
ASTM D 6371 EN 116 IP 391 ASTM D 6731
ASTM D 6731 EN 116 EN 116
Pour point, max. ()
ASTM D 97
Cloud point, max. 0 () 3°C ()
ASTM D 2500 ASTM D 2500 ASTM D 2500 ASTM D 2500
ASTM D 3117 1SO 3015 ASTM D 3117
Aromacity, max. 35 % (W)
ASTM D1319
Thermal Stability, 70 min 70 min
90 min, pad ASTM D 6468 ASTM D 6468
reflectance
Lubricity, max. 250 pm 250 um
1ISO 12156-1 ISO 12156-1

IEA Task 39 (Liquid biofuels), Worldwide Fuels Standards: Overview of specifications and

regulations on (bio)fuels (2006)
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EAS + EU/US/Chlna Taipel (1)

ltems Europe Japan Australia China  [China Taipg « mindias Indonesia
EN14214: ASTM GB/T20828: IS 15607: [SNI 04-7182-
SR it 2003 [D6751: 2011 'S K230 2007 [“NS10724 " 2005 2006
Ester content mass% 96.5 min - 96.5 min | 96.5 min 96.5 min | 96.5 min 96.5 min
Density at 15 °C g/ml 0.86 - 0.90 - 0.86 - 0.90 0.86 - 0.90 0.82-0.90 |0.86-0.90|0.86 - 0.90| 0.85-0.89
(20 °C)
Kinematic Viscosity mm?2/s 3.5-5.0 1.9-6.0 3.5-5.0 3.5-5.0 1.9-6.0 3.5-5.0 25-6.0 2.3-6.0
(20 °C)

Flash Point °C 120 min 130 min 120 min 120 min 130 min 120 min 120 min 100 min
Sulfur ppm 10 max 500 max 10 max 10 max 50 max 10 max 50 max 100 max
Carbon Residue 10% mass% 0.3 max - 0.3 max 0.3 max 0.3 max
Carbon Residue 100% mass% - 0.05 max - 0.05 max 0.05 max
Cetane Number 51 min 47 min 51 min 51 min 49 min 51 min 51 min 51 min
Sulfated Ash mass% 0.02 max| 0.02 max 0.02 max ]0.02 max| 0.02 max | 0.02 max | 0.02 max 0.02 max
Ash mass% - - - -
Water ppm 500 max - 500 max | 500 max 500 max
Total Contamination ppm 24 max - 24 max 24 max 24 max 24 max -
Water and Sediment v0!% - 0.05 max - 0.05 max
Copper Corrosion 1 max 3 max 1 max 1 max 1 max 1 max 1 max 3 max
Total Acid Number mgKOH/g] 0.5 max 0.5 max 0.5 max 0.8 max | 0.8 max 0.5 max 0.5 max 0.8 max
Oxidation Stability hrs 6 min 3 min To be agreed 6 min 6 min 6 min 6 min -
lodine Number gl2/100g | 120 max - 120 max 120 max Report 115 max
Linolenic acid methyl mass% 12.0 max - 12.0 max 12.0 max -
Polyunsaturated acid mass% 1 max - - -
methvl ester
Methanol mass% 0.20 max - 0.20 max | 0.20 max 0.20 max [ 0.20 max -
Mono glyceride mass% | 0.80 max - 0.80 max 0.80 max -
Di glyceride mass% 0.20 max - 0.20 max 0.20 max -
Tri glyceride mass% 0.20 max - 0.20 max 0.20 max -
Free glycerine mass% 0.02 max| 0.02 max 0.02 max | 0.02 max| 0.02max | 0.02 max | 0.02 max 0.02 max
Total glycerine mass% 0.25 max | 0.24 max 0.25 max | 0.25 max| 0.24 max | 0.25 max | 0.25 max 0.24 max
Metals (Na + K) ppm 5max - 5 max 5 max 5 max Report -
Metals (Ca + Mq) ppm 5 max - 5 max 5 max 5 max Report -
Phospourus ppm 4 max 10 max 10 max 10 max a|Driving Force for| Nail@inaXends anliQeRddog) caph@imax o
T90 °C - 360 max - 360 max_.




EAS + EU/US/China Taipei (2)°

Iltems Europe USA Japan Korea Malaysia [New Zealand| Philippines| Thailand Vietnam
EN14214:| ASTM Ms 2008; |EN9ine Fuel| PNS/DOE 1DOEB B100 | +qy )\
_ _ 2003 |D6751: 2011 JIS K2390 | PPAFB Act 2008 Regulation Qs Spec., B.E. 7717:2007
Properties unit 2008 002:2007 | 2552 (2009)
Ester content mass% 96.5 min - 96.5 min 96.5 min. 96.5 min 96.5 min 96.5 min 96.5 min 96.5 min
Density at 15 °C g/ml 0.86 - 0.90 - 0.86-0.90 | 0.86-0.90 |0.86-0.90| 0.86-0.90 | 0.86-0.90| 0.86-0.90 | 0.86 - 0.90
Kinematic Viscosity mm2/s 3.5-5.0 1.9-6.0 35-5.0 1.9-5.0 35-5.0 2.0-6.0 20-45 35-5.0 1.9-6.0
Flash Point °C 120 min 130 min 120 min 120 min. 120 min 100 min 100 min 120 min 130 min
Sulfur ppm 10 max 500 max 10 max 10 max. 10.0 max 10.0 max_[0.05 mass% 10 max 500 max
Carbon Residue 10% mass% 0.3 max - 0.3 max 0.1 max 0.3 max 0.3 max - 0.3 max -
Carbon Residue 100% mass% - 0.05 max - 0.05 max | 0.05 max 0.05 max - 0.05 max
Cetane Number 51 min 47 min 51 min - 51.0 min 47.0 min 55 min 51 min 47 min
Sulfated Ash mass% | 0.02 max| 0.02 max 0.02max | 0.01 max. [ 0.02 max | 0.02 max 0.02 max 0.02 max 0.02 max
Ash mass% - - - - - - -
Water ppm 500 max - 500 max 500 max. 500 max 500 max 0.05 vol% 500 max -
Total Contamination ppm 24 max - 24 max 24 max. 24 max 24 max - 24 max -
Water and Sediment vol% - 0.05 max - - 0.05 max - 0.05 max
Copper Corrosion 1 max 3 max 1 max 1 max Class 1 Class 1 Class 1 Class 1 Class 1
Total Acid Number mgKOH/g] 0.5 max 0.5 max 0.5 max 0.50 max. 0.5 max 0.5 max 0.5 max 0.50 max 0.5 max
Oxidation Stability hrs 6 min 3 min To be agreed 6 min. 6 min 10 min 6 min 10 min 6 min
lodine Number ql2/100g | 120 max - 120 max - 100 max 140 max - 120 max 120 max
Linolenic acid methyl mass% 12.0 max - 12.0 max - 12.0 max 12.0 max - 12.0 max -
Polyunsaturated acid mass% 1 max - - - 1 max 1 max - - -
methvl ester
Methanol mass% 0.20 max - 0.20 max 0.20 max. | 0.20 max 0.20 max 0.2 max 0.20 max -
Mono glyceride mass% | 0.80 max - 0.80 max | 0.80 max. [ 0.80 max | 0.80 max 0.8 max 0.80 max -
Di glyceride mass% 0.20 max - 0.20 max 0.20 max. | 0.20 max 0.20 max 0.2 max 0.20 max -
Tri glyceride mass% 0.20 max - 0.20 max 0.20 max. | 0.20 max 0.20 max 0.2 max 0.20 max -
Free glycerine mass% 0.02 max| 0.02 max 0.02 max 0.02 max. | 0.02 max 0.02 max 0.02 max 0.02 max 0.02 max
Total glycerine mass% 0.25 max | 0.24 max 0.25 max 0.24 max. | 0.25 max 0.25 max 0.24 max 0.25 max 0.24 max
Metals (Na + K) ppm 5max - 5 max 5.0 max. 5.0 max 5.0 max 5 max 5 max 5 max
Metals (Ca + Mq) ppm 5 max - 5 max 5.0 max. 5.0 max 5.0 max 5 max 5 max -
Phospourus ppm 4 max 10 max 10 max 10.0 max. | 10.0 max 10.0 max 10.0 max 10 max 10.0 max
T90 °C - 360 max - - 360 max - 360 max

TERIA WG on ‘Benchmarking of Biofuels in EAS Countries’ (2651
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Issues

* Feedstock affecting properties

US, Brazil: soybean

EU: rapeseed

Indonesia, Malaysia, Thailand: Palm
Philippines: Coconut

China, Japan, Korea: Used cooking oill
Australia, New Zealand: Beef tallow
Vietnam: Cat fish fat

India: Jatropha?

 Method for measuring properties
 Range of properties
e Harmonization?
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lopmet,
in the APEC F!eglnn

EWG 02/20074
APEC 21st Century Renewable Energy
Dr"r-'z-'fr)pnmur Initiative (Collaborative IX)
November 2007

Final Report Presented to: Submitted by:

Asia Pacific Economic Cooperation Hart Energy Consulting

Energy Working Group

Hart Encrgy Consuli
1616 5, Voss, Suite 1000, Hooston, Texas 77057, Uf:z
Guadeings for i Devolpment of Bodnsel Staccvds '+ Alfrghts resoned + Mart Energy Consuling

Asia-Pacific
Economic Cooperation

a member of NSTDA

=+ 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

EWG 02/2007A, Establishment of the
Guidelines for the Development of
Biodiesel Standards in the APEC Region
(2007),
http://www.biofuels.apec.org/pdfs/ewqg b
lodiesel standards.pdf

A Driving Force for National Science and Technology Capability 11



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

APEC Harmonization Approach - -

 Requiring diesel blends that contain biodiesel to comply
with:
— Applicable diesel specification — what extent are APEC or national or
global diesel specs aligned.

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

— A new biodiesel blend standard — comply with the EN 14214 and
ASTM D6751 standards?

o Establishing a B100 standard that can:
— Ensure successful use in the market as B100.

— Ensure a satisfactory product when blended with on specification
mineral diesel.

— Provide a biodiesel blend component that meets an agreed quality
standard and has known characteristics

EWG 02/2007A, Establishment of the Guidelines for the Development of Biodiesel Standards in the
g Force for National Schenceantgfchnology Capability 12

APEC Region (2007), http://www.biofuels.apec.org/pdfs/ewqg biodiesel standards.p



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

APEC (1)

Table 12: APEC Biodiesel Quality Standard and Harmonization Initiative

i — =

ASTM | EN 14214 | Typical APEC Discussion & Conclusions
ASTM | EN 14214 | Typical APEC Discussion & Conclusions D6751 Economy
D6751 Economy
Max phosphorus 10 10 10 Agreed
Regulatory and Emissions )
ppm China no spec
Max Sulfur (ppm) 15 /|10 10 - 500 Regulatory requirement per ]
500 economy Max Alkali metals | 5 5 No spec, report, 5 Depends on after-treatment
{Na + K), ppm
Buyer-seller specified
i i ] ] Max Ca + Mg, ppm | 5 5 No spec, report or 5 Depends on after treatment
Min Flash Point | 130 /| 120 93 - 130 For non-hazardous classification
(°c) 93 1 in U.S_ min of 93°C is required.
To show methanc! controlled Max CFPP, °C _ +5to-44 Mo spec Requirement should be for the
: F (o]}
certify at >130°C Chinese Taipei =0 blend
Max T90 Distillation | 360 The Philippines, Other (performance) tests control Indonesia = +18
{DC) . Australig Indonesia contaminants 5
@ 360 °C Biodiesel reduces PM and HC Max cloud point “C | Report | - No spec Not needed
emissions so test not required for The Philippines =
emissions reasons Report
Engine and Aftertreatment Performance Direct Usability and/or Durability
Cetane Number 47 51 47 - 51 Higher than 47 (EN) is required Max CCR 10%, 0.3 0.1-03 Difficult for bicdiesel to
for emissions. This is based on wi% The Philiopi fractionate 10 %, so not
diesel tests, so not necessarily s :c fippines no recommended.
applicable to biodiesel. p
Higher minimum ambient Max CCR 100%, | 0.05 - Korea, Chinese Recommended to use
temperatures reduce start-up wi% Taipei, Thailand,
emissions. Japan, China =no
Blending not necessarily linear spec
Additives can be used Max water and | 0.05 - Japan, NZ, Chinese | Agreed to replace by separate
sediment , vol% Taipei, Thailand, testing
Min-Max DEHS”}‘ 860 — 900 820 - 900 Agreemenl China =no spec
@15 °c, kg/m® _ , ,
Max water, ppm 500 Australia, Indonesia, | Agreed
Min-Max Viscosity |19 —|35-50 |1.9-3.5min Coconut below 3.5, and tallow PT(he Philippines,
orea = no spec
@ 40 oC, cst 6.0 45 _ 6.0 max and palm can exceed 5
Requirement should be for the | | max ash, wi% 0.02 0.02 0.01-0.02 Agreed at 0.02
final blend
May reduce later
Total 24 China, Indonesia, Agreed
Contamination, The Philippines,
ppm Korea = no spec
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APEC (2)

i ==

a member of NSTDA

ASTM | EN 14214 | Typical APEC Discussion & Conclusions ASTM | EN 14214 | Typical APEC Discussion & Conclusions
D6751 Economy D6751 Economy

Max Cu %orrosion, 3 1 1 Meeds further work for alignment. Max iodine number 120 115 -120 Limits certain feedstocks without
3hrats0-c Indonesia, The In practice biodiesel complies Australia, China, The Cf;g'r’:ergaso" Max limit of 130

Philippines = 3 easily Philippines, Korea, P )

U.5. = Mo spec No agreement.
Max Methanol 0.2 0.2 China, The Agreed Prefer direct tests of performance
content, wi% Philippines = no spec P
Max free glycerine, | 0.02 0.02 Korea = no spec Agreed Mandated ) ) No agreement.
Wi detergents & Further discussion required
additives

Min oxidation o 3 o] Mo spec, 3or 6 Needs further work
stability @ 110 °C, .
hrs Japan = 10
Max total glycerin, 0.24 0.25 024-025 Agreed and 0.24 recommended
wit%
Indirect (Derived) Usability and/or Durability
Min Ester Content 96.5 China, The Method developed for RME, so

Philippines, US = No | does not show lower molecular

spec weight from CME
Max non-ester None No spec Agreed to exclude

except
additives
Max acid value 0.5 0.5 0D5-08 Simple test. Agreed to include.
Limit not agreed.

Max glycerides — 0.8; 0.2; | Nospec No agreement.
mono, di, tr 0.2 Prefer direct tests of performance
Max linolenic acid 12 Australia, China, Limits certain feedstocks with no

methyl ester

Indonesia, The
Philippines, Korea,
U.S. = Nospec

clear reason.
No agreement.

Prefer direct tests of performance

Max
polyunsaturated
methyl ester

No Spec,

Chinese Taipei= 1

No agreement.

Prefer direct tests of performance

(NAC201
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Remarks

e 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 O 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, artelx

identify further research work required in support of performanceg: . }1

based specifications; L=2ye

9 HSTOA Annual Confer % 5 &~ National Science and Technology €. ~onny 15
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TriPartite”

e 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: Specmcatlons with fundamental differences, perhapg, =
due to emissions or environmental regulations within one or mor |
regions, which are not deemed bridgeable in the foreseeable futiige ;

=]

N AC?U] 3. Aowwsoud AEC roadnenmandsamneaiulag ;1‘;\—\':“1— 3 =)

Towards AEC with Science and Technology ---,= i) : = :
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http://ec.europa.eu/energy/res/biofuels_standards/doc/white_paper_icbs_final.pdf

Classification of BDF Properties

Category A

similar

Category B

==

Category C

sulfated ash

alkali and alkaline earth
metal content

free glycerol content
COpPper strip Corrosion
methanol & ethanol content

acid number

NAC?bua “

total glvcerol content

phosphorus content

carbon residue

ester content
distillation temperature
flash pomt

total contamination

water content & sediment

Towards AEC with Science and T

eyropa.eu/energy/resipiofuels: standards/docmrhw

undamental differences
sulfur content

cold climate operabality

cetane number

oxidation stability

mono, di-, tri-acvlglycerides
density

kinemaric viscosity

1odine number

linolenic acid content

pﬁh-"mlsanuated methvl ester

B 1ytore fedysefirtadopdf == 17



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

e A=
B =

effort,

C = not feasible
at the present

e Order:
BR/EU/US

Rating of Alignment

==

easily done,

Category A Parameters
Misalignment Impact (MI)

Category B Parameters
Misalignment Impact (MI)

Category C Parameters
Misalignment Impact (MI)

feasible with

\ Sulfated ash

Total glycerol

Sulfur content

(ATATA) (A /A A) for limit value (C/CrC
MI: very funor (B /B /B) for method MI: medinm to major
MI: minor
Alkali ;a;ﬁline earth metals Phosphorus content Cold climate operability
A/ATA) (A/B/A) (C/C/C)
[: very minor

MI: medium

MI: very nunor

Free glvcerol

Carbon residue

Cetane number

(A/B/A) (B/B/B) (C/C/C)
MI: minor MI: very minor MI: major
Copper strip corrosion Ester content Oxidation stability
(A/A/B) (B/B/B) (B/C/C)
MI: none MI: very minor MI: medium
Methanol & ethanol content Distillation temperature Mono. di-, tri-acylglycendes
(A/A/A) (B/B/B) (B/B/C)
MI: medium MI: very minor MI: minor
Acid number Flash point Density
(A/B/A) (B/B//B) (c/c/o
MI: very munor MI: minor MI: very minor
Total contamination Kinematic viscosity
(B/B/B) (cC/Cc/q
MI: minor MI: very minor
Water content & sediment Todine number
(B/B/B) (A/CTA)
MI: medmum/major MI: major

Linolenic acid
(A/C/A)
MI: major

(=) 11T

INAC2013%=

“NSTDA Annual Conference
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Towardt

Polyunsaturated
methyl ester
(C/C/C)
MI: major




Comparison among Tri-partite (1) -~

Property Units Limits
Limits
Property Units USA EU Brazil Phosphorus Content %% mass 0.001 max 0.0010 max Report
ASTM D 6751 EN 14214 ANP 42

Sulfated Ash % mass 0.020 max 0.02 max 0.02 max Carbon Residue (on %% mass (.050 max (.10 max
100% Sample)

(C:zulpé)M ctals mg/kg 5 max 5 max 10 max

_“ g J 0 S5 - 1

(Cg’;)u}pnlllgl)ﬂc’[als me/ke 5 max 5 max Report Ester Content o mass 96.5 min Report

I};J;:lthalllo(l:or . % mass 0.20 max 0.30 max Distillation

thanol Content Temperature, 90% °c 360 max - 360 max
Recovered
y mgKO ) . )

Acid Number Hg 0.50 max 0.50 max 0.80 max | piash Point "¢ 130.0 min 120 min 100 min

Free Glycerol % mass 0.02 max 0.02 max 0.02 max Total mg/kg = 24 max Report
Contamination

Total Glycerol 9%, mass 0.24 max 0.25 max 0.38 max Water and % volume 0.050 max 0.050 max
Sediment

Copper Strip ) . Water Content mg/kg ) S(0;max

P, Rating Class 3 Class 1 Class 1 Oxidation Stability, ] ] ]
110°C hours 3.0 min 6.0 min 6.0 min

4”31(2013!! Towards nE;Eﬁh Science and med?;? .

“NST0A Annual Conference 3 Qunu - 3 wm 2558 Lo
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Comparison among Tri-partite (2) -~

a member of NSTDA

Property Units Limits Property Units Limits
Monoacylglycerol % mass 0.80 max - Polyunsaturated
Content (= 4 double bonds) % mass . 1 max .
Methyl Esters
Diacylglycerol % mass 0.20 max - 47 mi 51.0 mi R
Content Cetane Number g i apert
. g iodine/ )

Triacylglycerol %% mass 0.20 max - lodine Value 100 g ) 120 max -
Content
Sulfur Content mg/kg 15/500 10 5003(;1 bl
Cloud Point oC Report

(5 max (Grade A)

srad
Cold Filter . % ma (Grade O
. . -10 max (Grade D)

Plugging Point i § ?I‘:'i [;G’r:diﬁ)

-20 max Grade F)
Density at 15°C kg/m’ 860 - 900
Density at 20°C kg/m3 Report
Linolenic Acid % mass - 12.0 max -
Methyl Ester
(NAC2013% vt A vet Scece s Techacig
A N | Towards AEC with Science and Technology .

“NSTOA Annual Conference 3 Qunu - 3 wm 2558 Lo
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ACEA

Eurcpean Automobile
Manufacturars

Association

Alliance sz

/NAC2013%a

9"“ NSTDA Arnual Conference
[T T a1

""’""M"' ﬁ‘l

I e

BIODIESEL
GUIDELINES

MARCH 2009

From the
Worldwide Fuel Charter
Committee

For copies, please visic the association websites

i — =

a member of NSTDA

JAMA

& LK ¢

lence and Technology C. ~owny 21



WWEFC

e 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.

ing Force for National Sclence and Technology Capability 22



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

WWFC

Assoclated 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 Manufacturersll 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

riving Force for Mational Si:irlzz:!:.anrl:lTi}c}"lnrl;tlu;lrlin‘I Capability 23



Definition of Fuel Properties

S represent the lowest quality and can be found in
markets with nojor first level of emission control.

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

« Cateqgory 2 fuelg represent an improved quality level and can be found
In markets with gtringent requirements for emission control (e.g. US Tier

Oorl, EURO1agd2).Could allow UE to 5% blend
y

— 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.

o Category 3 fuelg 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 3Aiesel 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 m,“’ ‘n

e Cateqory 1f

conjunction with increased fuel eff|C|ency constraints). "\ %
— A category 4 diesel fuel is characterized by a sulfur_content of max. 10 & = €

|-l -, .I
NAC2013Ragrkg. g mementis o) Y
QFNSTOA Anaua Conlerance 30 G - 3w 2566 7 e



Summary of Guidelines

Property

Value

Units

Test Methods

Ester content

96.5 min

% m/m

EN 14103 mod
Other: ABNT NBR 15342

Linolenic Acid Methyl Ester

12.0 max

% m/m

EN 14103 mod

Polyunsaturated acid methyl
ester (24 double bonds)

1 max

% m/m

prEN 15779

Oxidation Stability:
Induction Period
lodine Number

Total Acid Number

10 min

130 max’

0.5 max

hr

g /100 g

mg KOH/g

prEN 15751 or EN 14112 as
alternative

EN 14111

SO 6618

ASTM D664, D974

JIS K2501

Other: ABNT NBR 14448

Methanol
Glycerides

Mono-glyceride

0.20 max

0.80 max

% m/m

% m/m

EN 14110

JIS K2536

Other: ABNT NBR 15343
EN 14105

EN 14105

ASTM De584

Other: ABNT NBR 15342

Di-glyceride

0.20 max

% m/m

EN 14105
ASTM De584
Other: ABNT NBR 15342

Tri-glyceride

0.20 max

% m/m

EN 14105
ASTM D6584
Other: ABNT NBR 15342

Glycerin (glycerol)

Free glycerin

Total glycerin

0.02 max

0.25 max

% m/m

% m/m

EN 14105/14106

ASTM D6584

Other: ABNT NBR 15341
EN 14105

ASTM De584

Other: ABNT NBR 15344

Density

report

EN [SO 3675

ASTM D4052

1S K2249

Other: EN ISO 12185,
ABNT NBR 7148/14065

Kinematic Viscosity@40°C

2.0-50°

mm’/s

EN ISO 3104
ASTMD445
JIS K2283

This limit may unnecessarily preclude certain feedstocks. Some engine technologies may need a more stringent limit.

 For temperatures at or below —=20°C, viscosity should be at or below 438 mmzls to avoid potentially dangerous loads on the

fuel injection pump drive system.

Guideline Summaqye(é)

%ME, Linolenic aC|d ME
Polyunsat. acid ME 2> fuel filter
plugging by sludge

Oxidation stability - peroxide
damages part & acid corrodes

lodine 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

(Wax'el!;)uru for National Science and Technology Capability 25



Summary of Guidelines

Property

Value

Units

Test Methods

Ester content

96.5 min

% m/m

EN 14103 mod
Other: ABNT NBR 15342

Linolenic Acid Methyl Ester

12.0 max

% m/m

EN 14103 mod

Polyunsaturated acid methyl
ester (24 double bonds)

1 max

% m/m

prEN 15779

Oxidation Stability:
Induction Period
lodine Number

Total Acid Number

10 min

130 max*

0.5 max

hr

g /100 g

mg KOH/g

prEN 15751 or EN 14112 as
alternative

EN 14111

SO 6618

ASTM D664, D974

JIS K2501

Other: ABNT NBR 14448

Methanol
Glycerides

Mono-glyceride

0.20 max

0.80 max

% m/m

% m/m

EN 14110

JIS K2536

Other: ABNT NBR 15343
EN 14105

EN 14105

ASTM De584

Other: ABNT NBR 15342

Di-glyceride

0.20 max

% m/m

EN 14105
ASTM De584
Other: ABNT NBR 15342

Tri-glyceride

0.20 max

% m/m

EN 14105
ASTM D6584
Other: ABNT NBR 15342

Glycerin (glycerol)

Free glycerin

Total glycerin

0.02 max

0.25 max

% m/m

% m/m

EN 14105/14106

ASTM D6584

Other: ABNT NBR 15341
EN 14105

ASTM De584

Other: ABNT NBR 15344

Density

report

EN [SO 3675

ASTM D4052

1S K2249

Other: EN ISO 12185,
ABNT NBR 7148/14065

Kinematic Viscosity@40°C

2.0-50°

mm’/s

EN ISO 3104
ASTMD445
JIS K2283

" This limit may unnecessarily preclude certain feedstocks. Some engine technologies may need a more stringent limit.

 For temperatures at or below —=20°C, viscosity should be at or below 438 mmZ{s to avoid potentially dangerous loads on the

fuel injection pump drive system.

Guideline Summary.-(2)

a member of NSTDA

Density - used as indicator of
contamination by unwanted
compounds

Kinematic viscosity = injector
lubrication & fuel atomization




Guideline SummanyC(S)

Property Value Units Test Methods
Other: ABNT NBR 10441
. . . ISO 3679
Flash Point 100 min C ASTM D93
ISO 5165
Cetane Number 51 min ASTM D&13
JIS K2280
Water 500 max mg/kg (ppm)  EN 12937
Water and Sediment 0.05 max % v/v ASTM D2709
o EN 12662
Total Contamination 24 max mg/kg ASTM D2276, D5452, DE217
ISO 6245
Ash Content 0.001 max % m/m ASTM D482
JISK2272
SO 3987
Sulfated Ash 0.005 max % m/m ASTM D874
Other: ABNT NBR 984
Carbon Residue:
Ramsbottom, on 100% 0.05 max % m/m ASTM D4530
distillation residue
Corrosion: Ferrous Ilghtnr]:itmg, Rating ASTM D665 Procedure A
EN 20846/20884
Sulfur 10 max ppm ASTM D5453/D2622
JISK3541-1, -2,-6 or -7
EN 14107
Phosphorus 4 max mg/kg ASTM D4951, D3231
Alkali metals {Na+K) 5 max mg/kg EN 14108/14109, EN 14538
Alkaline metals {Ca+Mg) 5 max mg/kg EN 14538
Trace Metals no addition ASTM D7111
Aowwsoud AEC doadnevardaaanalilad

NAC2013%a

“NSTDA Annual Conference
MUzl don, o o

Towards AEC with Science and Technology

Flash point 2 safety handllng
(storage & transport), also
iIndicator for methanol
contamination

Cetane - too low cetane
causes hard starting, rough
operation & increased smoke

Water/Water and sediment/

Total contamination > water T
oxidation & corrosivity, promote
microbial growth, filter plugging

Ash content/Sulfate ash -2
measure of metal/inorganic
contaminant, engine deposit,

filter plugging & shorten DPF \

Carbon residue = tende ;‘

form de_p05|t on injector * = #

¥
k- National Sclence and Technology C.

. 27



Guideline SummacyE(A)

Property Value Units Test Methods
Other: ABNT NBR 10441
. . . ISO 3679
Flash Point 100 min C ASTM D93
ISO 5165
Cetane Number 51 min ASTM D613
1S K2280
Water 500 max mg/kg (ppm)  EN 12937
Water and Sediment 0.05 max % v/v ASTM D2709
" EN 12662
Total Contamination 24 max mg/kg ASTM D2276, D5452, DE217
ISO 6245
Ash Content 0.001 max % m/m ASTM D482
11§ K2272
ISO 3987
Sulfated Ash 0.005 max % m/m ASTM D874
Other: ABNT NBR 984
Carbon Residue:
Ramsbottom, on 100% 0.05 max % m/m ASTM D4530
distillation residue
Corrosion: Ferrous Ilghtnr]:itmg, Rating ASTM D665 Procedure A
EN 20846/20884
Sulfur 10 max ppm ASTM D5453/D2622
1IS K3541-1,-2,-6 or -7
EN 14107
Phosphorus 4 max mg/kg ASTM D4951, D3231
Alkali metals {Na+K) 5 max mg/kg EN 14108/14109, EN 14538
Alkaline metals {Ca+Mg) 5 max mg/kg EN 14538
Trace Metals no addition ASTM D7111

NAC2013%a

“NSTDA Annual Conference
e Ul Ao, s o

Aowwsoud AEC doadnevardaaanalilad
Towards AEC with Science and Technology

Corrosion - metal compatlblllty

Sulfur - compatibility with
emission control system

Phosphorous - could come
from fertilizer or natural
phospholipid, which affect
emission control system

Group &Il metals - residual
metals form deposit. Possible
ash formation by Na&K

Trace elements =2 no metal or
other contaminants
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a member of NSTDA

ERIA-EAS Biodiesel Standard (EEBS: 2008)

Jatropha Coconut Ra peseed

Dr. Shinichi GOTO (WG Leader)

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

O =X
Dr. Nuwong CHOLLACOOP (Sub Leader) i&?;
National Metal and Materials Technology Center (MTEC), That

[ Aowwdoud AEC dosSnemandisonelulag dong =) EEGGHE

’!NACQD.IB Towards AEC with Science and Technology - = i e
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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 Resource 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

Laos

Mr. Syvang Xayyavong

DeputyHead Division

Renewable Energy Development Division
Institute of Renewable Energy Promotion
Ministry of Energy and Mines

Malaysia
Mr. Harrison Lau Lik Nang

Research Officer, Engineering and
Processing Research Div., Malaysia Palm Oil
Board (MPOB)

New Zealand ey
Ms. Philippa Blunden ! -
Policy Analyst, Fuels & Crown Resources

Group, Ministry of Economic Development

Philippines

Ms. Zenada 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

Deputy Governor (R&D), 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
Vietnam Standards and Quality Center,

DIFGCtOF&%%,IQ{ .§I@.l;1d.é\r qa$ sﬁQQaQ‘rL@UJEééy Capabliity o)

(STAMEQ



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

EAS-ERIA BDF Standard

ltems Units U.s. EU Japan
ASTM D6751-07b | EN14214:2003 | JIS K2390:2008 (EEBS):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 mass% 0.05 max. - - 0.05 max.
Carbon residue (10%) - 0.30 max. 0.3 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. (****)
lodine value - 120 max. 120 max. Reported (***)
Methyl Linolenate mass% - 12.0 max. 12.0 max. 12.0 max.
Polyunsaturated FAME
(mo?/ethan4double bonds) mass% - Dl ARk MBS )
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.

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

(***) Need data check and further discussion

0
/
¢

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



Output of the Activity in 200872009 onwards

ERIA Biodiesel Fuel Trade Handbook 1T EC
-1st edition for comments with subsequent update-

' Introduct!on ] . Biodiesel Fuel Trade Handbook
. Energy Situation in the World (The First Edion for Comment)

. Biodiesel Fuel Standardization Activities
. Biodiesel Fuel Quality
. Potential of Other Sustainable Feedstocks
. Importance of Quality Control and Market
Acceptance July 2009
. Current Status of Biodiesel Fuel in East-
Asian Countries
: | . Cria
8. Trade and Market Dynamics of Biodiesel Ecited by ERTA Rescarch project Working Groun on

FU el "Benchmarking of Biodiesel Fuel
9 Futu re ViSion Standardization in East Asia”

OOk, WDN PP

\l
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— LA\ A\ [P
J | ASEAN AUTOMOTIVE FEDERATION

_ o O
e History - ‘% 3 =
— ASEAN Automotive Federation (AAF) was first established - ':'\Si"‘f#‘. =,
P i

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

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

-
- ¥

o ViSion e BRUNEI
— “ASEAN with a strong and integrated vehicle and parts & B cavsoDiA
components market supported by globally competitive B |NDONESIA
automotive manufacturing industry”.
.. Kl Lros
e Mission =
— “To promote automotive market integration and growth, = VALAYEA
cooperation and investments in the ASEAN region”. B MYANMAR
e Goal B PHILIPPINES
— “To increase ASEAN market share and industry capability iIn @ gysapore
the global automotive business”. -
- = THAILAND
(NAC2013%a K i Lo Ay i Retoal 8 3 vETNAM
- Mational Scien

IR RIARE S ean-autofed.COM/  wnimmrin saanm &3 NSRS



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

ASEAN AUTOMOTIVE FEDERATION TECHNICAL COMMITTEES

i ==

a member of NSTDA

Name TC-1 TC-2 @ TC-4 TC-5

Sco Economic S Technical Statistics & Moto le
Y Cooperation /ﬂ:{:ﬁ Development Information e
uman

. / Resource
Biofuel standard
Chair INDGNESIA | PHILIPPINES THAILAND MALAYSIA PHILIPPINES

Hqui S. Rey D Hernando Pitak P. Aishah Ahmad Rolando

F Cruz
Vice Chair YSIA VIETNAM INDONESIA | SINGAPORE MALAYSIA

Azhar j Wahab Dan%Phan Thu | Eko Rudianto | Michael Wong KY Leong
LAND MALAYSIA INDONESIA THAILAND
Su nP. INDONESIA Raymond Leman N. Pongdej S.
Budi P.S. ghow

Secretary INDQNESIA | PHILIPPINES THAILAND MALAYSIA PHILIPPINES
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PROPOSED AAF SPEC FOR B100 (FAME)
FOR UP TO B5 BLEND

=

ltems AAF Recommend
Properties unit Priority
Ester content mass% 96.5 min * %
Density g/mi Report *
Kinematic Viscosity mm2/s 2.0-50 *
Flash Point °C 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 * % *
lodine Number gl2/100g 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 %k
Tri glyceride mass% 0.20 max %k
Free glycerine mass% 0.02 max * %
Total glycerine mass%
Metals (Na + K) ppm

NAC2013

R aonridad

etals (Ca + Mg) pcuwsoud AEC dive)
PW®spourus Towards AEG with Sciehoypyppp Technology

=HSTOA Annual Conl

e U i fong

ol

[

.

|

erpgy ':-m_ LY 35



Comparison of all Harmonization Initiatives (1)

Items AAF Recommend WWEFC ERIA Europe USA Japan Australia China__ China Taipg India Indonesia Korea
JAMA . .| Guideline |Benchmark |EN14214: ASTM GB/T20828: IS 15607: |SNI 04-7182-
Properties unit proposal i °"Wtor B5 Blend| Standard | 2003 |D6751: 2011 1S K2390 2007 |SNS 19072 5005 2006 | PPAFBAct
Ester content mass% 96.5 min__ %k 96.5 min 96.5 min 96.5 min - 96.5 min_| 96.5 min 96.5min | 96.5 min 96.5 min 96.5 min.
Density at 15 °C g/ml Report  {% Report 0.86 - 0.90 |0.86 - 0.90] - 0.86 - 0.90 0.86-0.90| 0.82-0.90 |0.86-0.90(0.86-0.90( 0.85-0.89 | 0.86-0.90
(20 °C)
Kinematic Viscosity mm2/s 2.0-50 ik 2.0-5.0 2.0-5.0 35-50 1.9-6.0 3.5-5.0 35-5.0 1.9-6.0 35-50 25-6.0 2.3-6.0 1.9-5.0
(20 °C)

Flash Point °Cc 100 min__ ik 100 min 100 min 120 min 130 min 120 min 120 min 130 min 120 min 120 min 100 min 120 min.
Sulfur ppm 10 max * 10 max 10 max 10 max 500 max 10 max 10 max 50 max 10 max 50 max 100 max 10 max.
Carbon Residue 10% mass% 0.3max ik - 0.3 max 0.3 max - 0.3 max 0.3 max 0.3 max 0.1 max
Carbon Residue 100% mass% 0.05 max_ ik 0.05 max 0.05 max - 0.05 max - 0.05 max 0.05 max
Cetane Number 51 min * 51 min 51 min 51 min 47 min 51 min 51 min 49 min 51 min 51 min 51 min -
Sulfated Ash mass% 0.02 max_ ik 0.005 max 0.02 max ] 0.02 max| 0.02 max 0.02 max_]0.02 max| 0.02 max | 0.02 max | 0.02 max 0.02 max 0.01 max.
Ash mass% - 0.001 max - - - - -
Water ppm 500 max__ i% % 500 max 500 max__| 500 max - 500 max__| 500 max 500 max 500 max.
Total Contamination ppm 24 max %%k 24 max 24 max 24 max - 24 max 24 max 24 max 24 max - 24 max.
Water and Sediment vol% - 0.05 max - - 0.05 max - 0.05 max
Copper Corrosion 1 max * 1 max 1 max 1 max 3 max 1 max 1 max 1 max 1 max 1 max 3 max 1 max
Total Acid Number mgKOH/g| 0.50 max ik % 0.5 max 0.5 max 0.5 max 0.5 max 0.5 max 0.8 max 0.8 max 0.5 max 0.5 max 0.8 max 0.50 max.
Oxidation Stability hrs 10 min * Kk k 10 min 10 min 6 min 3 min To be agreed 6 min 6 min 6 min 6 min - 6 min.
lodine Number g12/100g | 120 max_ %k 130 max Report 120 max 5 120 max 120 max Report 115 max =
Linolenic acid methyl mass% 12.0 max % 12.0 max 12.0 max | 12.0 max - 12.0 max 12.0 max - -
Polyunsaturated acid mass% - 1 max - 1 max - - - -
methvl ester
Methanol mass% 0.20 max__ [k 0.20 max 0.20 max__| 0.20 max - 0.20 max_] 0.20 max 0.20 max | 0.20 max - 0.20 max.
Mono glyceride mass% 0.80 max |*% 0.80 max 0.80 max | 0.80 max - 0.80 max 0.80 max - 0.80 max.
Di glyceride mass% 0.20 max_ | % 0.20 max 0.20 max ] 0.20 max - 0.20 max 0.20 max - 0.20 max.
Tri glyceride mass% 0.20 max__|%* 0.20 max 0.20 max_ | 0.20 max - 0.20 max 0.20 max - 0.20 max.
Free glycerine mass% 0.02 max |* % 0.02 max 0.02 max ]0.02max| 0.02 max 0.02 max ]10.02max| 0.02max | 0.02 max | 0.02 max 0.02 max 0.02 max.
Total glycerine mass% 0.25 max_|*% 0.25 max 0.25max ] 0.25 max| 0.24 max 0.25 max ]0.25max| 0.24 max | 0.25 max | 0.25 max 0.24 max 0.24 max.
Metals (Na + K) ppm 5max %k 5 max 5 max 5max 5 5 max 5 max 5 max Report - 5.0 max.
Metals (Ca + Mg) ppm 5max__ [Hokk 5 max 5 max 5 max - 5 max 5 max 5 max Report - 5.0 max.
Phospourus ppm 4max |k 4 max 10 max 4 max 10 max 10 max 10 max 10 max 10 max 10 max 0.0 max.
190 °C - - - - 360 max - rﬂ_ﬁl
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Comparison of all Harmonization Initiatives (2)

Items AAF Recommend WWEC ERIA Europe USA Japan Malaysia [New Zealand| Philippines| Thailand Vietnam
IAMA o | Guideline |Benchmark [EN1a21a:| ASTM |y o o0 | MS 2008 i“egdzgggﬁ' PNZ/SDOE deEE '?3120 TCVN

Properties i Proposal for B5 Blend| Standard 2003 ([D6751: 2011 2008 2008 002:2007 | 2552 (2009) 7717:2007
Ester content mass% 96.5 min ik %k 96.5 min 96.5 min 96.5 min - 96.5 min 96.5 min 96.5 min 96.5 min 96.5 min 96.5 min
Density at 15 °C g/ml Report % Report 0.86 - 0.90 ]0.86 - 0.90 - 0.86 - 0.90 |0.86-0.90] 0.86-0.90 [ 0.86-0.90 [ 0.86-0.90 | 0.86 - 0.90
Kinematic Viscosity mm2/s 2.0-5.0 ik 2.0-5.0 2.0-5.0 3.5-5.0 1.9-6.0 3.5-5.0 35-5.0 2.0-6.0 2.0-45 35-5.0 1.9-6.0
Flash Point °C 100 min__ ik 100 min 100 min 120 min 130 min 120 min 120 min 100 min 100 min 120 min 130 min
Sulfur ppm 10 max ik %k 10 max 10 max 10 max 500 max 10 max 10.0 max 10.0 max_[0.05 mass% 10 max 500 max
Carbon Residue 10% mass% 0.3 max ik - 0.3 max 0.3 max - 0.3 max 0.3 max 0.3 max - 0.3 max -
Carbon Residue 100% mass% 0.05 max_ ik 0.05 max 0.05 max - 0.05 max - 0.05 max | 0.05 max 0.05 max - 0.05 max
Cetane Number 51 min * 51 min 51 min 51 min 47 min 51 min 51.0 min 47.0 min 55 min 51 min 47 min
Sulfated Ash mass% 0.02 max %% 0.005 max 0.02 max ]0.02max| 0.02 max 0.02 max | 0.02 max | 0.02 max 0.02 max 0.02 max 0.02 max
Ash mass% - 0.001 max - - - - - - - -
Water ppm 500 max %% 500 max 500 max 500 max - 500 max 500 max 500 max 0.05 vol% 500 max -
Total Contamination ppm 24 max k% 24 max 24 max 24 max - 24 max 24 max 24 max - 24 max -
Water and Sediment vol% - 0.05 max - - 0.05 max - - 0.05 max - 0.05 max
Copper Corrosion 1 max * 1 max 1 max 1 max 3 max 1 max 1 max 1 max 1 max 1 max 1 max
Total Acid Number mgKOH/g| 0.50 max ik % 0.5 max 0.5 max 0.5 max 0.5 max 0.5 max 0.5 max 0.5 max 0.5 max 0.50 max 0.5 max
Oxidation Stability hrs 10 min __ ikkk 10 min 10 min 6 min 3 min To be agreed 6 min 10 min 6 min 10 min 6 min
lodine Number gl2/100g 120 max k% 130 max Report 120 max - 120 max 100 max 140 max - 120 max 120 max
Linolenic acid methyl mass% 12.0 max i% 12.0 max 12.0 max | 12.0 max - 12.0 max | 12.0 max 12.0 max - 12.0 max -
Polyunsaturated acid mass% - 1 max - 1 max - - 1 max 1 max - - -
methvl ester
Methanol mass% 0.20 max_|* 0.20 max 0.20 max_ ] 0.20 max - 0.20 max_ | 0.20 max | 0.20 max 0.2 max 0.20 max -
Mono glyceride mass% 0.80 max |* % 0.80 max 0.80 max ] 0.80 max - 0.80 max | 0.80 max | 0.80 max 0.8 max 0.80 max -
Di glyceride mass% 0.20 max |** 0.20 max 0.20 max | 0.20 max - 0.20 max | 0.20 max 0.20 max 0.2 max 0.20 max -
Tri glyceride mass% 0.20 max_|* % 0.20 max 0.20 max ] 0.20 max - 0.20 max | 0.20 max | 0.20 max 0.2 max 0.20 max -
Free glycerine mass% 0.02 max |* % 0.02 max 0.02 max ] 0.02max| 0.02 max 0.02 max | 0.02 max | 0.02 max 0.02 max 0.02 max 0.02 max
Total glycerine mass% 0.25 max |* % 0.25 max 0.25 max | 0.25 max| 0.24 max 0.25max | 0.25 max | 0.25 max 0.24 max 0.25 max 0.24 max
Metals (Na + K) ppm 5max |Kkk 5 max 5 max 5max 2 5 max 5.0 max 5.0 max 5 max
Metals (Ca + Mq) ppm 5 max * ok k 5 max 5 max 5 max - 5 max 5.0 max 5.0 max 5 max
Phospourus ppm 4 max * %k 4 max 10 max 4 max 10 max 10 max 10.0 max | 10.0 max 10.0 max
T90 °C - - - - 360 max - - 360 max
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Lesson learned and common ground- - -

 Difficult to enforce mandatory specification like EU

 Even mutual agreement on voluntary basis still difficult
— Oxidation stability
— Blend limit

e Could be used as

— Bargaining power from the region
— Non-tariff barrier
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Thank you very much

Questions or Comments?
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