The effect of athermal denuder on the measurement
of black carbon generated In a diesel engine
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» Black carbon(BC) Is contained in atmospheric aerosol due to the soot generated in diesel engines, Description of our thermal denuder

and Is known to act as a positive radiative forcing. S A home-made thermal denuder was installed

] ] i i ] i i outlet temp. Heating Zone _ i :
» Some volatile compounds produced during combustion process in diesel engines can cause bias S:nsor P 1l5mg inlettemp. sensor gt the inlet of measurement instruments. The
for a filter-based measurement of optical properties. “ ; , o 7 temperature of the thermal denuder was

| ?f/fjfgi';”';gmless maintained at approximately both 100 and

steel tube) 200 <C, where the volatile compounds and
humidity included in the diesel exhaust are
supposed to be removed.

» A thermal denuder is known to remove volatile compounds included in aerosol by passing the

aerosol through a pipe maintained at a temperature nominally higher than 200 <C. & e .,
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» This research attempts to show that the BC measurement can be affected by the installation of a
thermal denuder at an inlet of measurement instruments.
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Results & Discussion

» In this study, mass concentrations and number concentrations measured with the thermal denuder
In operation were compared to those measured without the thermal denuder.
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» This study investigates the effect of thermal denuder (TD) on mass concentrations for

monodispersed BC particles generated in a commercial diesel engine for the first time as far as |
the authors know. 150 nm BC generated at various engine speed |
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» When TD was In operation, number concentrations decreased for all cases except D,=50 nm.

MAAP vs. Aethalometer )

— Multi angle absorption photometer(MAAP) Aethalometer

» Monitors both the light transmission
through the glass-fiber filter and the light
scattering caused by aerosol layer.
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» Monitors the light attenuation
through the quartz-fiber filter.
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1 > When TD was operated at 200 <C, the

. . . . effective density of black carbon was

1000 2000 3000 4000 5000 obtained to be very similar to the effective
Number concentration (part./cm") density of graphite (2.09 ~ 2.23 g/cm3, John

et al., 1990).

Conclusion

» When a thermal denuder was In operation, mass concentrations and number concentrations of
black carbon generated in diesel engine decreased. The effective density of 150 nm BC, when
the thermal denuder was operated at 200 9C, was similar to the effective density of graphite.

» It seems that the mass concentrations and the number concentrations decreased with TD In
operation because of the removal of volatile compounds presumably coated on top of the core
BC. However, there Is another possibility that BC could be lost on the inner wall of cooling zone

» We used MAAP to measure the mass concentration compensated for the scattering effect.
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» Effective density can be calculated from
the equivalent mass and the equivalent
volume assuming spherical BC.

Effective Density Calculation )

» The equivalent mass Is easily obtained

from the mass concentration and the
Cpc - BC mass concentration , p,r : effective density number concentration

Verr volume calculated from mobility diameter > The equivalent volume is also can be

mpc - equivalent single particle mass,, N: number concentration, obtained from the mobility diameter.

Experimental method (1/2
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» Make-up air was introduced into MAAP to satisfy the flow requirement, 16.7 lpm.
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