
  

F. Dorfer 17 
AVL 
Graz 
Austria 
 
 
 
 
Diesel particle morphology depending on particle size 
 
 



A00a0407 - 1

µ'LHVHO�SDUWLFOH
PRUSKRORJ\
GHSHQGLQJ�RQ
SDUWLFOH�VL]H¶

4th ETH Conference on
Nanoparticle Measurement
Zürich, 7th of August 2000

4th ETH Conference on4th ETH Conference on
Nanoparticle Nanoparticle MeasurementMeasurement
ZürichZürich, 7, 7thth of August 2000 of August 2000

Research on Research on NanoparticlesNanoparticles

Franz Franz DorferDorfer, Thomas , Thomas CartusCartus
AVL List GmbH,AVL List GmbH, Austria Austria



A00a0407 - 2

ObjectivesObjectives

1. Finding correlation’s between...1. Finding correlation’s between...

½½ NanoparticleNanoparticle size distribution and conventional  size distribution and conventional 
particulate measurement resultsparticulate measurement results

½½  Particle Morphology and Electro Mobility DiameterParticle Morphology and Electro Mobility Diameter

2. Finding an equation for calculating particulate mass 2. Finding an equation for calculating particulate mass 
from particle size distributionfrom particle size distribution
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HSDI HSDI Feedgas Nanonparticle Feedgas Nanonparticle SpectrumSpectrum
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Measurement Set-UpMeasurement Set-Up
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TEM Analysis of Diesel TEM Analysis of Diesel ParticulatesParticulates
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Morphology depending on particle sizeMorphology depending on particle size
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Conclusions / ResultsConclusions / Results

1. In general no correlation between total number concentration N1. In general no correlation between total number concentration N
and total PM exists.and total PM exists.

2. Diesel particles are complex agglomerates consisting of single2. Diesel particles are complex agglomerates consisting of single
primary clusters units  (10 to 30primary clusters units  (10 to 30 nm nm).).

3. In general the calculation of the particle mass out from the size3. In general the calculation of the particle mass out from the size
distribution is not possible, since ofdistribution is not possible, since of

½½ the  the restricted size range (3 to 1000nm) of the  restricted size range (3 to 1000nm) of the  
    current measurement technology    current measurement technology
½½ the  the unknown density of the particulateunknown density of the particulate
½½ the unknown particulate shape the unknown particulate shape

4. By means of a linear diameter correction factor (KF < 1) or an4. By means of a linear diameter correction factor (KF < 1) or an
adjusted power factor (MF < 3) the calculated volume distributionadjusted power factor (MF < 3) the calculated volume distribution
can be corrected to the results of the insoluble PM.can be corrected to the results of the insoluble PM.

 The factors may change for aerosols with significant different The factors may change for aerosols with significant different
characteristic of size distribution or particle morphology.characteristic of size distribution or particle morphology.

Hanni Nöthiger


