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NANOPARTICLE FORMATION BURNING BIOFUELS
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CONCLUSIONS
Å In premixedflameconditionsbiofuelsare more effectiveon large particlesreduction; alsofor high additionof 

biofuelsub-10nm particlesare still produced.
Å In opposed-flow diffusionflames, the operatingconditionstypicalof practicalcombustionsystems, biofuelsactas

enhancersof sub-10nm particlesproduction.
ÅParticleslargerthan 10 nm produced in biofuel flames present enhanced absorption characteristics of oxygenated 

functionalities.
Å In practical conditions (Diesel engine) the addition of biofuel (RME) strongly reduces the >10nm particles.

Relativeintensityof emissionswith
respect to pure ethylene flame as
a functionof the percentageof the
total carbonfed asadditive. Topto
bottom: UV-LIFat 350 nm, VIS-LIF
at 430nm andLIIat 550nm.

Biofuelsaregainingincreasedattention asalternativeto fossilfuelsin order to addressthe climatechangeissueandenergysecurity.

Biofuelsmayproducelessnet carbondioxideemissionsthan oil-basedconventionalfuels. Thereisalsoa generalideaabout their ability to reduceexhaustemissions.

Experimentsperformedin laboratory-scaleexperimentsandin engineshaveshownthat theŜũŜŎǘof biofuelson the formation of particulatematter iscontroversial.

In this study: the role of ethanol,dimethyl-ether, furan, 2-methyl furan and 2,5-dimethyl furan on the formation of particulatematter is investigatedin premixedand opposed-
flow diffusionflamesby usingin situ opticaltechniques,differentialmobility particlesizerandoff-line chemicalcharacterization.
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�9 global particleconcentrationreduction
�9 strongerreductionof the >10 nm particleconcentration
�9 different chemicalstructureof >10nm particles

in PremixedFlames:
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with respectto Ethyleneflame:
Ådecreaseof LIF UV and LIF Vis 
Åstrong decreaseof LII
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�9 particleconcentrationincreases

in Opposed-flow diffusion flames:
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Biofuel (Rapeseed Methyl Ester with fuel oil 
-20/80%) and Fuel Oil
Three-cylinder, six valves, 1028 cm3, 
common rail diesel engine.
Aerosol sampled at 1.5m from the exhaust 
valves, thermal conditioned at 300°C and 
diluted by a DEED (up to the critical dilution)

Particle total number concentration (left 
column) and volume fraction (right column) 
for sub-10nm (white) and larger particles 
(black) retrieved from PSDs showed above.

�9 strongly reduces the >10nm 
particles
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