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Biodiesel

Biodiesel is a replacement fuel for petroleum-based diesel. Biodiesel is an oil obtained from vegetables.
Its main components are fatty acids methyl esters (FAME) and ethyl esters and the production process
(transesterification) uses methanol or ethanol and produces glycerol. Additional reactive components
are sodium and potassium hydroxide and the sodium and potassium alcoholates of methanol and
ethanol.

Data Bank Content
The Dortmund Data Bank (DDB) contains for mixtures
® phase equilibrium information (vapor-liquid, liquid-liquid, solid-liquid),
heats of mixing,
densities, volumes, excess volumes,
limiting activity coefficients,

adsorbent/adsorptive equilibria,

critical data
® Octanol/Water partition coefficients
and several data for polymers. For pure components the DDB contains

® phase equilibrium information (vapor pressures, melting and boiling points, heats of
vaporization, sublimation, and fusion, etc.)

® caloric data (heat of formation and combustion, heat capacities c, and c,, etc.)
® transport properties (viscosities, thermal conductivities)
® speed of sound
® P-v-T data (also virial coefficients)
Important Note

The following tables are not covering the complete content of the DDB because it only summarizes
information on specific pure components and their mixtures. The Dortmund Data Bank also contains
some data on biodiesel related components which are not entirely pure but a mixture of fatty acid esters
— these “components” are mostly called pseudo-components. If the composition of these “components”
is not given, the measured properties are mostly unreliable and cannot be used for process design.
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Available Pure Component Data

Methyl Esters

Viscosity 12 17 44 224
Vapor Pressure 28 51 177 1462
Critical Data 6 11 21 21
Triple Point 1 1 1 1
Kinematic Viscosity 20 9 42 149
Density 21 65 213 1008
Melting Point 38 19 122 135
Molar Heat Capacity (cP) 18 12 50 643
Virial Coefficients 1 1 1 14
Heat of Vaporization 30 17 85 140
Heat of Fusion 24 49 61
Thermal Conductivity 7 9 41 839
Surface Tension 16 12 38 152
Std. Heat of Combustion 18 7 20 20
Std. Heat of Formation 3 3
Dielectric Constant 2 2 9
Speed of Sound 4 16
Heat of Sublimation 12 1 12 12
Thermal Expansion Coefficient 1 1 1 4
Total 46 163 928 4913

Ethyl Esters

Viscosity 15 33 86 364
Vapor Pressure 17 40 88 692
Critical Data 8 11 21 21
Kinematic Viscosity 4 3 5 65
Density 25 83 215 976
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Melting Point 31 18 50 50
Molar Heat Capacity (cP) 2 4 4 16
Heat of Vaporization 8 14 28 68
Thermal Conductivity 4 7 30 471
Surface Tension 19 21 52 166
Std. Heat of Combustion 9 4 9 9
Std. Heat of Formation 3 3 3

Dielectric Constant 1 1 1 7
Speed of Sound 2 6 10 25
Thermal Expansion Coefficient 2 1 2 8
Sum 44 174 604 2941

Available Mixture Properties

The tables show all the available data for system containing at least one fatty acid ester.

Methyl Esters

2006-Nov-27

Limiting Activity Coefficients 180 180 14
Azeotropic Data 343 343 72
Heat Capacities 8 97 4
Critical Data 1 4

Vapor-liquid Equilibria for Electrolyte-containing Systems 58 2
Gas Solubilities 2 8 1
Heats of Mixing 323 5590 42
Vapor-liquid-Equilibria — High-boiling Components 147 1376 20
Liquid-liquid Equilibria 96 767 25
Polymer-related Data 19 104

Octanol-Water Partition Coefficients 23 23

Solid-Liquid Equilibria 93 533 14
Volumes, Densities, Volume Effect of Mixing 436 6637 41
Vapor-liquid Equilibria — Low-boiling Components 168 3084 53
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Sum 1846 18804 297

Ethyl Esters

Limiting Activity Coefficients 278 278 23
Azeotropic Data 332 332 63
Heat Capacities 4 51 3
Critical Data 1 5

Gas Solubilities 79 112 7
Heats of Mixing 232 3969 34
Vapor-liquid Equilibria — High-boiling Components 132 1015 13
Liquid-liquid Equilibria 79 755 24
Polymer-related Data 9 135 3
Octanol-Water Partition Coefficients 15 15 9
Solid-liquid Equlibria 42 528 16
Volumes, Densities, Volume Effect of Mixing 283 4028 52
Vapor-liquid Equilibria — Low-boiling components 121 1776 33
Sum 1607 12999 281

Methyl Esters with Methanol, Ethanol, and Glycerol

Limiting Activity Coefficients 23 23 2
Azeotropic Information 47 47 18
Heats of Mixing 11 175 3
Liquid-liquid Equilibria 4 46 1
Solid-liquid Equilibria 6 16 1
Volumes, Densities, Volume Effect of Mixing 12 171 4
Vapor-liquid Equilibria 32 648 12
Sum 135 1126 41
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Ethyl Esters with Methanol, Ethanol, and Glycerol

Limiting Activity Coefficients 14 14 3
Azeotropic Information 21 21 12
Heats of Mixing 4 61 1
Volumes, Densities, Volume Effect of Mixing 12 166 6
Vapor-liquid Equilibria 8 196 7
Sum 59 458 29
Appendix

List of Methyl Esters of Non-branched Alkanes and Alkenes

465  |2-Propenoic acid methyl ester 96-33-3|C4H602
400 | Methyl propanoate 554-12-1/C4H802
6224 | trans-2-Butenoic acid methyl ester 623-43-8|C5H802
8038 | Methyl ester 3-butenoic acid 3724-55-8|C5H802
720 | Methyl butanoate 623-42-7 C5H1002
7169 |Methyl ester 4-pentynoic acid 21565-82-21C6H802
7732 | 3-Pentenoic acid methyl ester <Isomer not spec.> 818-58-6/C6H1002
10110 | trans-2-Pentenoic acid methyl ester 15790-88-2/C6H1002
896 | Methyl pentanoate 624-24-8|C6H1202
405 |Hexanoic acid methyl ester 106-70-7|C7H1402
2476 |Methyl heptanoate 106-73-0|C8H1602
406 | Octanoic acid methyl ester 111-11-5/C9H1802
2109 | Nonanoic acid,methyl ester 1731-84-6/C10H2002
6114 |2-Decene-4,6,8-triynoic acid methyl ester 7329-773-9|C11H802
6113 |2,8-Decadiene-4,6-diynoic acid methyl ester 505-02-2|C11H1002
407 | Decanoic acid methyl ester 110-42-9/C11H2202
7171 | Methyl ester 10-undecynoic acid 27771-66-41C12H2002
6238 |Methyl ester 10-undecenoic acid 111-81-9/C12H2202
2837 | Methyl undecanoate 1731-86-8|CI12H2402
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348 |Dodecanoic acid methyl ester 111-82-0/C13H2602
2838 | Tridecanoic acid methyl ester 1731-88-0C14H2802
248 | Tetradecanoic acid methyl ester 124-10-7/C15H3002
2839 | Methyl pentadecanoate 7132-64-1|/C16H3202
253 | Hexadecanoic acid methyl ester 112-39-0|C17H3402
10491 |Heptadecanoic acid methyl ester 1731-92-6|/C18H3602
5323 |(Z,2,2)-9,12,15-Octadecatrienoic acid methyl ester 301-00-8|C19H3202
340  |(Z,2)-9,12-Octadecadienoic acid methyl ester 112-63-0|C19H3402
7336 |(Z)-6-Octadecenoic acid methyl ester 277°71-58-41C19H3602
7337 |(E)-6-Octadecenoic acid methyl ester 14620-36-1|C19H3602
7338 |(E)-9-Octadecenoic acid methyl ester 1937-62-8|C19H3602
635 | Methyl oleate 112-62-9/C19H3602
349 | Octadecanoic acid methyl ester 112-61-8|C19H3802
3076 |Nonadecanoic acid methyl ester 1731-94-8|C20H4002
7088 | Eicosanoic acid methyl ester 1120-28-1|C21H4202
11406 | Heneicosanoic acid, methyl ester 6064-90-0/C22H4402
15014 | Methyl erucate 1120-34-9/C23H4402
11400 | Docosanoic acid, methyl ester 929-77-1|C23H4602
11408 | Tricosanoic acid, methyl ester 2433-97-8C24H4802
11402 | Tetracosanoic acid, methyl ester 2442-49-1/C25H5002
11413 | Pentacosanoic acid, methyl ester 55373-89-2|C26H5202
11403 | Hexacosanic acid, methyl ester 5802-82-4|C27H5402
20662 |Heptacosanic acid, methyl ester 55682-91-2 C28H5602
11411 | Octacosanoic acid, methyl ester 55682-92-3|C29H5802
11416 | Nonacosanoic acid, methyl ester 4082-55-7/C30H6002
11848 | Triacontanoic acid methyl ester 629-83-4|C31H6202
11851 |Dotriacontanoic acid methyl ester 41755-79-7/C33H6602
11854 | Tetratriacontanoic acid methyl ester 77630-49-0C35H7002
11857 |Hexatriacontanoic acid methyl ester 88265-61-6|C37H7402
11860 |Octatriacontanoic acid methyl ester 129047-84-3|C39H7802
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List of Ethyl Esters of Non-branched Alkanes and Alkenes

16560 Propyneoic acid ethylester 623-47-2|C5H602
318 |2-Propenoic acid ethyl ester 140-88-5|C5H802
205 | Propanoic acid ethyl ester 105-37-3|C5H1002
6223 | trans-2-Butenoic acid ethyl ester 623-70-1 C6H1002
13636 | 2-Butenoic acid ethyl ester <Isomer not specifi> 10544-63-5/C6H1002
6239 | Ethyl ester 3-butenoic acid 1617-18-1/C6H1002
371 | Ethyl butyrate 105-54-4/C6H1202
7170 | Ethyl ester 4-pentynoic acid 63093-41-4|C7H1002
9530 |Ethyl 3-pentynoate 52750-56-8|C7H1002
12441 | Ethyl ester 2-pentynoic acid 55314-57-3|C7H1002
9523 | Ethyl 2,4-pentadienoate 13038-12-5|C7H1002
9526 | Ethyl cis-3-pentenoate 277829-70-5/C7H1202
9527 |Ethyl trans-3-pentenoate 3724-66-1|C7H1202
9524 | Ethyl cis-2-pentenoate 277805-84-1C7H1202
9525 |Ethyl trans-2-pentenoate 24410-84-2/C7H1202
11960 | Pent-3-enoicacidethylester<isomer not specified> 1617-05-6|/C7H1202
11962 | Pent-2-enoic acid ethyl ester 2445-93-4|C7TH1202
9528 | Ethyl 4-pentenoate 1968-40-7/C7H1202
897  |Ethyl valerate 539-82-2|C7TH1402
2185 |Hexanoic acid ethyl ester 123-66-0|C8H1602
2472 | Ethyl heptanoate 106-30-9/C9H1802
1762 | Octanoic acid ethyl ester 106-32-1C10H2002
2473 |Nonanoic acid ethyl ester 123-29-5/C11H2202
4680 |Decanoic acid ethyl ester 110-38-3|C12H2402
7172 | Ethyl ester 10-undecynoic acid 94030-75-8|C13H2202
6237 |Ethyl ester 10-undecenoic acid 692-86-4|C13H2402
7173 | Undecanoic acid ethyl ester 627-90-7|C13H2602
3053 | Dodecanoic acid ethyl ester 106-33-2/C14H2802
17449 | Tridecanoic acid ethyl ester 28267-29-0/C15H3002
3312 |Tetradecanoic acid ethyl ester 124-06-1C16H3202
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3313 |Hexadecanoic acid ethyl ester 628-97-7|C18H3602
3188 |Heptadecanoic acid ethyl ester 14010-23-2|C19H3802
6470 |(Z,2)-9,12-Octadecadienoic acid ethyl ester 544-35-41C20H3602
7341 |(E)-9-Octadecenoic acid ethyl ester 6114-18-7|C20H3802
7339 | (Z)-6-Octadecenoic acid ethyl ester 34302-52-8|C20H3802
3505 |(Z)-9-Octadecenoic acid ethyl ester 111-62-6|/C20H3802
7340 |(E)-6-Octadecenoic acid ethyl ester 34302-53-9/C20H3802
1250 |Octadecanoic acid ethyl ester 111-61-5/C20H4002
11405 |Nonadecanoic acid ethyl ester 18281-04-4|C21H4202
11098 |cis-5,8,11,14,17-Eicosapentaenoic acid ethyl ester | 86227-47-6|C22H3402
11418 | Eicosanoic acid, ethyl ester 18281-05-5|C22H4402
11407 | Heneicosanoic acid, ethyl ester 28898-67-1C23H4602
11099 |cis-4,7,10,13,16,19-Docosahexaenoic acid ethylester | 81926-94-5|C24H3602
11401 | Docosanoic acid, ethyl ester 5908-87-2|C24H4802
11409 | Tricosanoic acid, ethyl ester 18281-07-7|C25H5002
11414 | Pentacosanoic acid, ethyl ester 29030-80-6|C27H5402
11404 Hexacosanoic acid, ethyl ester 29030-81-7/C28H5602
11412 | Octacosanoic acid, ethyl ester 6624-78-8|C30H6002
11417 Nonacosanoic acid, ethyl ester 96591-06-9|C31H6202
11849 | Triacontanoic acid ethyl ester 7505-12-6|C32H6402
11852 | Dotriacontanoic acid ethyl ester 29030-82-8|(C34H6802
11855 | Tetratriacontanoic acid ethyl ester 40952-09-8|C36H7202
11858 | Hexatriacontanoic acid ethyl ester 76651-57-5 C38H7602
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