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Motivation

Brown Carbon (BrC): Light absorbing organic carbon (300 — 500 nm)
(Andreae und Gelencser 2006, Atmos. Chem. Phys.)

« Contribution of BrC can be very high in regions strongly
influenced by biomass burning (Feng et al. 2013, Atmos. Chem. Phys.)

« Impact on radiative forcing as well as atmospheric chemistry, e.g.
as photosensitizers
(Laskin et al. 2015, Chem. RevV.)
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» Important to focus on opticial properties and molecular
cloud water from

composition Mt. Tai

» Little is known about the molecular composition of BrC and the
contribution of individual compounds to the total BrC light
absorption

Foto: Desyaterik et al. 2013, J. Geophys. Res.



Aims of the study + target compounds

Aims of the study Example for nitrophenols:

 Calculation of the fraction of the individual compounds 8

on the total water soluble and particulate BrC light

absorption
NO,
- Quantitative determination of eight nitroaromatic 3-Methyl-4-nitrophenol
compounds that may contribute to BrC in field samples
(PM,,) from several sampling sites seasons
Example for

nitrosalicylic acids:
Target compounds
NO,

» Focus on nitrophenols and nitrosalicylic acids %_Q
: . . _ HO

« Known to absorb light in near UV — visible range (e.g., Alif HG
et al. 1987, Chemosphere) 5-Nitrosalicylic acid
« Quantified at many different locations in Europe (Harrison _
et al. 2005, Atmos. Environ.) TROPOS gﬁ
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Measurement campaigns

Germany China

Leipzig, winter 2014

Melpitz, winter + summer 2014
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Light absorption measurements: Aethalometer
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b, - Particulate light absorption coefficient | o
AAE - Absorption Angstrém Exponent TROPOS .
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Light absorption measurements: UV-Vis Spectroscopy

Abs;5o Agueous extract light
absorption coefficient

1 A Absorbance
Absz7o[Mm™"] = (A370 — Asoo) ln(lO)
v, Volume of aqueous extract
v, Volume of sampled air
Ab5370 I Absorption path length
MAE  Mass absorption efficiency

WsOoC Water soluble organic carbon

 Measurements at pH =2 und pH =10
« Determination of Abs,.,in Mmt und MAE;,, in m? g* (normalized by WSOC)

« Calculation of relative contribution of individual compounds to WSOC light
absorption
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[Nitroaromatic compounds]
/ ng m3

Results: Leipzig, Winter 2014 (1)
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Influence of biomass burning
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* 4-Nitrophenol presentin
highest concentration

* Influence of air mass
origin on concentration
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Results: Leipzig, Winter 2014 (lI)
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 Indication of influence of hiomass ¢ Indication of other sources
burning on the light absorption besides biomass burning




Results: Concentration + optical properties
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Fresh biogenic aerosols
are weakly absorbing
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Mass contribution to Relative contribution to
WSOC /%

Results: Contribution to light absorption (I)
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Daps 370 / MM

Results: Contribution to light absorption (Il)
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Next steps

Determination of primary emission factors from hard and soft woods
and straw

Source study to gain insides into the chemical processing of
nitroaromatic compounds in biomass burning aerosol

Leipziger Biomass Burning Facility, LBBF




Thank you for your Sthermbiany!

* MAE, Abs, b_,. and concentrations higher in winter

» Strong relationship between light absorption properties and biomass
burning aerosol concentrations

* Freshly emitted biogenic aerosols only weakly absorbing

« High impact of small amounts of light absorbing compounds

Teich et al. 2017, Atmos. Chem. Phys.

Atmos. Chem. Phys., 17, 1653-1672, 2017
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