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Table 1 Structural Formula for Fatty Acids used in Biodiesel

Fatty] Acid No. Of Chemical Structure
Name Carbons & (= denotes double bond placement)
Double
Bonds

Caprylic C8 CH,(CH,);COOH

Capric C10 CH;(CH,);COOH

Lauric C12 CH,(CH,),,COOH

Myristic Cl4 CH,(CH,),,COOH

Palmitic C16:0 CH,(CH,),,COOH

Palmitoleic Cle6:1 CH;(CH,);CH=CH(CH,),COOH

Stearic C18:0 CH,(CH,),,COOH

Oleic Cci18:1 CH;(CH,),CH=CH(CH,),COOH

Linoleic C18:2 CH,(CH,),CH=CH CH,CH=CH(CH,),COOH

Linolenic C18:3 CH,(CH,),CH=CH CH,CH=CH CH,CH=CH(CH,),COOH

Arachidic C20:0 CH,(CH,),;COOH

Eicosenoic C20:1 CH;(CH,),CH=CH(CH,),COOH

Behenic C22:0 CH,(CH,),,COOH

Eurcic C22:1 CH,(CH,),CH=CH(CH,),;COOH

Table 2. Weight Percent of Fatty Acids in Fat and Qil Feedstocks

Fatty Acid C80 | C10:0 | C12:0 | C14:0 | C16:0 | C16:1.| C18:0 | C18:1} €18:2 3 C18:3 | C20:0 | C20:4 ) Other
Fat or Oil o » C22:0 €22:1
Tallow 02 |23 253023 2126 [ 3942 - 0.4-1 103 §05
Lard 1 25-30 | 2-5 | 12-16 |41-51 - 23 102
Coconut 59 | 4-10 |44-51 | 13-18 | 7-10 1-4 |58 - -
Palm Kernal 2.4 137 [4552(14-19}6-9 |01 |13 | 10:18 - 12 | -
Palm 1-6 | 32-47 1-6 | 40-52 . e “{
Safflower 52 22 1763 |1 .
Peanut 0.5 6-11 125 136 |39-66 | 1738 5-10 |-
Cottonsced 03 | 17-23 1-3 | 2341 [ 3455 | 2:3
Corn 02 |810 |12 |14 |30-50 _ 0-2
Sunflower 6.0 42 187 1693 o3 |14
Soybean 03 | 711 [0 36 |22:34 2-10 510 |-
Rapesced 25 P02 12 | 1045 {1020 9 50-60
Linseed 02 |59 0-1 {929 | 829 |4s567
Mustard 3.0 1.5 jas60 | 12 |50 10-60
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Table 3  Selected Fuel Properties for Diesel and Biodiesel Fuels

Fuel Property Diesel Biodiesel
Fuel Standard ASTM D975 ASTM PS 121
Fuel composition C10-C21 HC C12-C22 FAME
Lower Heating Value, Btu/gal 131,295 117,093
Kin. Viscosity, @ 4000 1.3-4.1 1.9-6.0
Specific Gravity kg/1 @ 60 °F 0.85 0.88
Density, Ib/gal @ 150 7.079 7.328
Water, ppm by wt 161 .05% max
Carbon, wt % 87 77
Hydrogen, wt % 13 12
Oxygen, by dif. wt % 0 11
Sulfur,wt % .05 max 0.0-0.0024
Boiling Point, O 188-343 182-338
Flash Point, O 60-80 100-170
Cloud Point, O C -15t0 5 -3to 12
Pour Point, O -35to0 -15 -15to0 10
Cetane Number 40-55 48-65
Stoichiometric Air/Fuel Ratio 15 13.8
wt./wt.

BOCLE Scuff, grams 3,600 >7,000
HFRR, microns 685 314
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Table4 ASTM PS 121 Biodiesel for B20

ASTM
Property Method Limits Units
Flash Point D93 100.0 min Degrees C
Water & Sediment D2709 0.050 max. % vol.
Kinematic Viscosity, 40 C D445 1.9-6.0 mm2/sec.
Sulfated Ash D874 0.020 max. % mass
Sulfur D5453 0.0015 max. % mass
Copper Strip Corrosion D130 No.3 max.
Cetane Number D613 46 min.
Cloud Point D2500 Report to Customer  Degrees C
Carbon Residue, 100% sample  D4530** 0.050 max. % mass
Carbon Residue, Ramsbottom D524 0.090 max % mass
Acid Number D664 0.80 max. mg
KOH/gm
Free Glycerin D6584 0.020 max. % mass
Total Glycerin D6584 0.240 max. % mass
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Table5 Tailpipe Emission Changes with Biodiesel Fuels

Emission B100* B20**
Carbon Monoxide -43.2% -12.6%
Hydrocarbons -56.3% -11.0%
Particulates -55.4% -18.0%
Nitrogen oxides +5.8% +1.2%

Air toxics -60% to -90% -12% to -20%
Mutagenicity -80% to -90% -20%

Carbon dioxide*** -78.3% -15.7%

* Average of data from 14 EPA FTP Heavy Duty Test Cycle tests[] variety of stock engines
** Average of data from 14EPA FTP Heavy Duty Cycle tests(] Variety of stock engines
*** |ife cycle emissions
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Figure 1. Cold Weather Properties of Biodiesel Fuels and Blends
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Table 6 Modified ASTM D 2274*

Biodiesel Fuel Additives Total Insoluables, mg/L**
Soy 1 No additive 13.60
Soy 2 No additive 14.32
Soy 1 Tenox 21 0.09
Soy 3 Tocopherol 1.87
Yellow grease 1 No additive 0.89
Yellow grease 2 No additive 12.37

* Data from Southwest Research Institute under contract to the National Renewable Energy Lab.
** High levels of insoluables indicate unstable fuels.
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Table 7 Material Compatibility with Biodiesel Fuels

Material BXX Effect Compared to diesel fuel
Teflon B100 Little change
Nylon 6/6 B100 Little change
Nitrile B100 Hardness reduced 20%
B100 Swell increased 18%
Viton A401-C B100 Little change
Viton GFLT B100 Little change
Fluorosilicon B100 Little change in hardness
B100 Swell increased 7%
Polyurethane B100 Little change in hardness
B100 Swell increased 6%
Polypropylene B100 Hardness reduced 10%
B100 Swell increased 8-15%
Polyvinyl B100 Much Worse
B50 Worse
B40 Worse
B30 Worse
B20 Comparable
B10 Comparable
Tygon B100 Worse
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UN HAZARD CLASS: N/A

NMFC (National Motor Freight Classification): PROPER SHIPPING NAME: Fatty acid
ester, IDENTIFICATION NUMBER: 144920, SHIPPING CLASSIFICATION: 65

OSHA: 0 0 U0 Federal OSHA Hazard Communication Standard 29 CFR 1910.1200 O O
goooodoooooooooooobooobooooooooooonoooooooao
000000000Doooooooo

TSCA.OOOODO TSCAODODODOODOOOO

CERCLA:O (Comprehensive Response Compensation and Liability Act) O OO O O
SARA TITLE IlI: (Superfund Amendments and Reauthorization Act) [0 Section 3120 [0 [
O0D0OD0OO0000DOSection 311/3120 00000 Section 311/3120000000000
Section3130 00000000
RCRAODODODODUODODOOOOOOODODODODOOOOOOOOOOOODODOoOoOooooooo
O0OO0ORCRAOODDODOOUODOOODOODOOOODDDOODODOOODODOODODOO
000d0ooooooooddodoooooiobOo0OdOdOd4o CFR 261.20-2411]
CALFORNIAPROPOSITION:M OO0 00O OO OODO 1986 0 O California Safe Drinking
Water and Toxic Enforcement Act 0000000000 0OODOO0OOOOOOOOODOO
Oo00oooo

12. fig
O000000000000000000000000000000000000000
0000000000 000000D000000D000000DO0000oonnog
O000000000000000000000000000000000000000
000000000 D00000O0DO000000DO000000DD000oonog
O00000000000000000000000000

13. Aot T747
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000

0000000000 200 000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
Clean Cities Hotline at 1-800-CCITIESO 00000 O

019920 000000000EPAc)0 00000000000 DDOO0O0ODDOOO

15



gbooboobooboobobooboobobooboobooobooboboooon
OOEPActODDODOODOOOO0OODOOODLOODOOOOOODbOODbObOObODbDOnOD
gbooboobooboobobooboobobooboooboobooboobooon
gooboooobooobooboboooboobobooboobooboboboobobooo
gbooboobooboobobooboobobooboooboobooboobooon
gooboooobooobooboboooboobobooboobooboboboobobooo
gbomogbooobooobooboboobooboooooboobooobbobooboon
gbooboboobooobooboboboobo0obobooboobo400booboon
OObD0O 2% B20)0 0000080000000 oooooogs20b0ooooog
gboobooboboboobooboobsBcod 450000000 O00DLODLOODOOD
obooboooboo2swihiooboooboooboooooooboobobooonooon
gbooboobooboobobooboobobooboooboooboobooboon
gboobooobooboobobooboobobbobooobuooboboon B20d
ODODEPActOUIDOOOODODOODO DOED LeeSlezakDO D OO OODO

[D000D0000Sept. 3,20010 0 O Sept. 8]

16



	Table 3  Selected Fuel Properties for Diesel and Biodiesel Fuels
	Diesel�
	Table 4  ASTM PS 121 Biodiesel for B20
	Limits�
	Table 5   Tailpipe Emission Changes with Biodiesel Fuels
	Table 6Modified ASTM D 2274*
	Table 7 Material Compatibility with Biodiesel Fuels
	BXX�


