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1. Introduction

What is soot?
e Product of incomplete combustion
e C-atoms in graphite layers
eOnion-like arrangement in primary spherical particles

eAgglomerates and combination with other chemical compounds
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1. Introduction
Life-cycle of soot

e global emissions ~8 Tg/yr (Bond et al. 2004)
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e Atmospheric transport — Transformation of soot
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e Removal — dry and wet deposition
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1. Introduction

Light absorption of soot particles
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e absorption coefficient in relation to the soot mass concentration

: - _ Oap
mass absorption coefficient: o =
Mgoot

e J is used for deriving the BC mass concentration from absorption photometer
measurements (e.g. MAAP)

Problem: Variability of 6 - depends on e.g. mixing state, particle diameter
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1. Introduction

Objectives

e Reference method for the direct determination of soot mass concentration by Raman
spectroscopy

e Application of this method in conjunction with absorption photometry
for the determination of ¢ for atmosheric samples

e All results published in Nordmann et al. (2013), JGR
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2. Lab measurements - calibration

Calibration - devices

- Determination of soot mass concentrations m,, , with Raman-Spectrometer

sSoo

Measurement of inelastic light scattering
from graphitic lattice

) -

msoot
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2. Lab measurements - calibration

Testparticles Printex®90
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2. Lab measurements - calibration
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2. Lab measurements - calibration

Results from calibration experiment
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3. Field measurements

German Ultrafine Aerosol Network - GUAN

ments:
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3. Field measurements

Selection of episodes
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3. Field measurements
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3. Field measurements
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Summary and conclusion

» 0 mostly between 4 und 6 m?g!, in maritime and continental air mass in summer

» Higher values in a polluted continental air mass in winter.

‘ Was attributed to the mixing state of soot

» Considering the default dvalue of 6.6 m?gin the MAAP, BC mass concentrations from
this measurement device might be too low.

but

» Our results support the assumption of a constant ¢ for most situations in the Central
European troposphere.
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Comparison between EC and msoot
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