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Study on the Aerosol in Diesel Exhaust
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» Synopsis

Particle size distribution and the relation between the particle size and the amount of
main components of Diesel exhaust aerosol were investigated. The amounts of the main
components, i.e. elemental carbon and the sum of salts and organic materials, were deter-
mined thermogravimetrically. The elemental carbon was separated from salts and organic
materials by means of stepwise heating. The salts were not separated from ' the organic
materials. Sulfate ion was also analyzed by means of ion chromatography. The concentra-
tion of the total aerosol was 56 mg/m3, that of the elemental carbon was 18 mg/m?, and
that of the sum of the salts and organic materials was 16 mg/m3 The elemental carbon
was rich in the small particles and the small particles less than 0.43 um in diameter occupi-
ed about 50 wt% of the elemental carbon. The salts and organic materials were also rich
in small particles but the distribution was not so extreme as in the case of the elemental
carbon.
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Fig. 1 Sampling system for the aerosol in Diesel
exhaust
A : exhaust pipe of the Diesel vehicle
B : aluminum pipe
C : Andersen sampler
D : Impactor plate of the Andersen sampl-

er (quartz filter)

es!

: buck-up filter of the Andersen sampler
(quartz filter)

: flow meter

. air filter

. valve for the control of the flow rate

: soda lime tube

. rotary pump

(unit in the figure : mm)
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Fig. 2 Thermogravimetric analysis system -
: bubbler
: furnace

: sample (in Pt bucket)

: cooling water

: electric microbalance

. program temperature controller
. Pirani gauge

. rotary pump

. Hg manometer
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: purified argon or dried air
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Fig. 3 Heating program of the thermogravimetry
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Fig. 4 Particle size distribution of the aerosol in
the Diesel exhaust
dy : aerodynamic diameter of particles in

the aerosol
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Fig. 5 Particle size distribution of the elemental

carbon in the Diesel aerosol
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Fig. 6 Particle size distribution of the sum of the
salts and organic compounds and that of

the sulfate ion
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Fig. 7 Thermogravimetry for the confirmation of

resistance to oxidation of the elemental
carbon in the Diesel aerosol (d, <0.43um)
and the standard sample of soot in purified
argon.

The upper part of the graph shows the
weight decrease (A w) and the bottom part

the heating program.
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Table 1 Blank values of the weight change of Paliflex-2500 QAST quartz filter heated under

several conditions

(The filter was pretreated at 650°C in the air for 5 hours before the experiment )

filter weight

weight decrease

heet of filt
run (mg/a sheet of filter) (mg/a sheet of filter)

350°C in air 600°C in argon 650°C in air total
1 307.2 0.150 0.120 0.054 0.324
2 310.0 0.092 0.116 0.048 0.256
3 297.6 0.104 0.128 0.028 0.260
4 299.6 0.114 0.140 0.040 0.324
5 299.2 0.116 0.148 0.016 0.280

means 302+£5.5 0.124+0.025 0.13+0.013 0.04 £0.015 0.29+0.033
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Fig. 8 Relation between the particle size and the
composition of the Diesel aerosol.
The compositiond was expressed based on

the weight of dried particles.
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