
   

  v 

Contents 
Abbreviations ........................................................................................................................................  vii 

Executive summary ................................................................................................................................. 1 

1 Introduction ..................................................................................................................................... 3 

1.1 Background and motivation ..................................................................................................... 3 

1.2 Objectives and structure of the study ..................................................................................... 4 

2 Non-technical framework for advanced biofuels ............................................................................ 5 

3 Fuel regulations and fuel standards .............................................................................................. 21

3.1 Environmental aspects of fuel regulation .............................................................................. 21 

3.2 Access to standards: fuel specifications and laboratory test methods ................................. 22 

3.3 Overview on fuel standards (specifications) .......................................................................... 23 

4 Technical background of selected fuel properties ........................................................................ 32 

5 Liquid advanced biofuels for road transport ................................................................................. 38 

5.1 Hydrotreated vegetable oils and hydroprocessed esters and fatty acids (HVO/HEFA) ........ 39 

5.2 Biomass-to-liquids fuels (BTL) ................................................................................................ 41 

5.3 Dimethyl ether (DME) ............................................................................................................ 44 

5.4 Oxymethylene dimethyl ether (OME) .................................................................................... 47 

5.5 Alcohols as fuels ..................................................................................................................... 51 

5.5.1 Methanol ..................................................................................................................... 52 

5.5.2 Lignocellulosic ethanol ................................................................................................ 54 

5.5.3 Aliphatic alcohols (neat and blend emission data) ...................................................... 56 

5.6 Liquefied biomethane (Bio-LNG or LBM) ............................................................................... 58 

5.7 Biodiesel (FAME) .................................................................................................................... 59 

5.8 Fuel properties: tabulated analysis data................................................................................ 61 

6 Chemical reactions among fuels’ components and additives ....................................................... 63 

6.1 Introduction to fuel stability and chemical fuel reactions ..................................................... 63 

6.2 Mechanisms and measurement of deposit formation in fuels and in the fuel system ......... 64 

6.2.1 Thermo-oxidative fuel degradation: oxidation and stability testing ........................... 64 

6.2.2 Molecular structures involved in thermo-oxidative biodiesel degradation ................ 65 

6.2.3 Other issues of fuel degradation ................................................................................. 67 

6.2.4 Effects of various fuel components on deposit formation .......................................... 68 

7 Known health effects: emission testing, data and relevance ........................................................ 71 

7.1 Health effects of engine emissions ........................................................................................ 71 

7.1.1 Harmful gaseous constituents of engine exhaust ....................................................... 72 

Dieses Werk ist copyrightgeschützt und darf in keiner Form vervielfältigt werden noch an Dritte weitergegeben werden. 
Es gilt nur für den persönlichen Gebrauch.



   

  vi 

7.1.2 Harmful particulate constituents of engine exhaust ................................................... 75 

7.1.3 Exhaust gas toxicology and characterization of particulates ...................................... 78 

7.2 Basis for health effect information: generation of emission data ......................................... 80 

7.2.1 General remarks on exhaust emission legislation and measurement ........................ 80 

7.2.2 Factors affecting measurement of engine emissions .................................................. 82 

7.2.3 Influence of fuel composition on engine emissions .................................................... 86 

References ............................................................................................................................................. 91 

  

Dieses Werk ist copyrightgeschützt und darf in keiner Form vervielfältigt werden noch an Dritte weitergegeben werden. 
Es gilt nur für den persönlichen Gebrauch.




