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e Ageing experiments
e BO ... B100

*B20, aged through 2 years
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Thermo-oxidation Oxidation by UV irradiation
e T=110°C e Aeration
e Aeration e A =256 nm
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<~ Trends of Antioxidants and Acid Number
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Mutagenicity of Particulate Extracts in the AMES Test;

&V-D MAN D08, ETC Test
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(‘VTI Elementary Analyses
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Oligomers Biodiesel*
[% wt ] [% wt ]

Carbon 65.6 76.99
Hydrogen 9.6 12.27
Nitrogen 0.1 0)

Oxygen < |  24.8 106 __D

Sulphur 0 0

Neue Biokraftstoffe 2010 *Source: Matthias, C., Melin, T., Beyer, H., Heinzel, A. (2008). Entwicklung eines Biodieselreformers mit Metallmembran
23./24. Juni 2010, Berlin fiir den APU- Einsatz in Nutzfahrzeugen in Kombination mit einer PEM-Brennstoffzelle. AiF-Schlussbericht



(‘VTI Possible Mechanism: Oligomerization
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Precipitate gels were detected by Peyton, McGinnis and Bureman
(NALCO), too. These occurred in soy oil methyl ester and mixed
FAME in the case of B5 and B20 — not in case of B100.

No sedimentation was found for palm oil methyl ester in every
blend (B5 ... B100).

For soy oil methyl ester and mixed FAME the precipitate forming
compounds were also found in B100; however, in the neat fuels
they stayed dissolved and did not precipitate.

The compounds were identified as azelaic acid monomethyl ester
(formed by oxidative degradation of methyl oleate) and hexanoic
acid (formed by the oxidative degradation of methyl linoleate).
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VTI Dissolution of Sediments in B10GTL
QA via Addition of Fresh RME (UV/VIS)
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{‘VTI Dissolution of Sediments via Addition of Alcohols
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A dissolution of the sediments is achievable via addition of
- ethanol
- butanol
- octanol

This can also be observed when carrying out the filter blocking
tendency test |IP 387.

An addition of n-butanol to an existing B10 blend proved to be
more efficient than an addition of n-butanol to the FAME before
the preparation of the B10 blend.
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VTl Dissolution of Sediments via Addition of Ethanol -
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Peyton, McGinnis und Bureman propose to add antioxidants in
order to prevent sediment formation.
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Biodiesel: Demands of engine manufacturers, fuel producers,

VTl consumers, and the society, which may lead to changes in oil
& composition, processing, and utilization
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Results of the Biodiesel Workshop, Wuhan, 2007

Plant oil composition

- Boiling (start) temperature must be brought down = chain lengths 12...16

- Melting point (resp.: CFPP) should be low enough = non-saturated fatty acids
- No polymerization = 1 or 2, not 3 double bonds

= C12:1...Cl6:2

Processing

- Low phosphorus content

Environment and health

- Low summer smog formation potential

- Low mutagenic potency

- Low cytotoxic effects
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VTl Schematic of the Cross-Metathesis of Oleic Acid Methyl
& Ester for the Formation of New Biodiesel Blends
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l Schematic of the Cross-Metathesis of Methyl Linoleate for the
& Formation of Biodiesel Compounds with Very Low Boiling Point
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VTI Influence of Metathesis Products and Additives on
QA the Boiling Behaviour of Diesel Fuels
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attention!
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