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Carbon Particulates in Diesel Exhaust
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Synopsis

Morphology and size distribution of carbon particulates in Diesel exhaust were in-
vestigated. The size distributions based on particulate number and mass were determined
by means of image analyser and Andersen cascade impactor, respectively. Small particu-
lates less than 1 pm dominated in the size distributions obtained both from the methods.
The size distribution based on the particulate number showed a maximum at around 0.2
pm. The large particulates having a diameter of more than 100 zm had an appearance
of sparse structure on the SEM photograph. They were supposed to consist of some salts,
which is volatile at high temperatures, such as sulfates covered with small particles of

carbon. Small unit particles of carbon having a diameter of 0.02 to 0.05 um were ob-

served by use of TEM.
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Fig. 1 Sampling system with Andersen Sampler

A: Rotary pump E: Andersen sampler
B: Air filter F: Back-up filter

C: Valve G: Exhaust pipe of
D: Flow meter the vehicle

R

Fig. 2 Sampling system with Pt plate for the
particle analysis
A: Exhaust pipe of the vehicle
B: Aluminum tube for the sampling of
particulates in the exhaust gas
C: Pt plate
D: Sampling holder for SEM (brass)
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Fig. 3 Vacuum microbalance system
Electric microbalance F: Rotary pump

Bubbler G: Pirani gauge
Sample (in Pt bucket) H: Hg manometer
Furnace I: Flow meter
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Fig. 4 An example of SEM photographs at high
contrast, used for the measurement of
particle size distribution by image analyser-
Luzex 450

83

Sample
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(Photo)

TFurnace

Fig. 5 Block diagram of the image analysis
system for the separation and analysis of
particulates of carbon and sulfates etc.
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Fig. 6 SEM photograph of a particle in the Diesel
exhaust sampled on Nuclepore filter
(x3,500)
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Fig. 7 SEMhotograph f a article in the Diesel
exhaust sampled on Nuclepore filter
(% 3,500)

Fig. 9 TEM photograph of the particles in the
Diesel exhaust
—— sampled on the back-up filter; dispersed
in alcohol and dropped on the TEM mesh
(% 100,000)

Fig. 11 Electron diffraction pattern of particles
in the Diesel exhaust
-—— particles on the Andersen back-up
filter (The sample corresponds to that of
Fig. 9.)

Fig. 8 SEM photograph of the particles in the
Diesel exhaust
—— sampled on the back-up filter; dispersed
in alcohol and dried on the metal plate
(< 10,000)

Fig. 10 TEM photograph of the particles in the
Diesel exhaust
——sampled on the back-up filter; dis-
persed in alcohol and dropped on the
TEM mesh (x100,000)

Fig. 12 Electron diffraction pattern of particles
in the Diesel exhaust
—— particles on the Andersen back-up
filter (The sample corresponds to that of
Fig. 10.)
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Fig. 13 Particle size distribution of Diesel exhaust
by use of Andersen sampler.
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Fig. 14 Particle size distribution of particles in
Diesel exhaust by means of Luzex 450

—— before the heating
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Fig. 15 Particle size distribution of particles in
Diesel exhaust by means of Luzex 450

—— after the heating at 400°C in N,.
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Fig. 16 Observation of particle SEpld
on Pt plate before the heating.

Fig. 17 Oservatlon of particles by SEM samled
on Pt plate after the heating at 400°C in
Ng.
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