Molecular characterization of organic aerosol from European and Chinese cities: an ultrahigh
resolution mass spectrometry study
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Organic aerosol constitutes a substantial fraction (20-
90%) of submicrometer aerosol mass, playing an
important role in air quality and human health!. However,
only about 10-30% of OA has been chemically specified
so far2. A better understanding of the chemical
composition, properties and reactivity of OA are
therefore important for assessing the effects of aerosol.
Since the thousands of compounds in OA covers a very
large chemical space with respect to molecular mass,
functional group distribution and polarity at a trace level
concentration®#4, characterization of OA is a challenging
analytical task.

Over the past few years, ultrahigh resolution mass
spectrometry (UHRMS) coupled with electrospray
ionization (ESI) has been applied to characterize the
complex organic mixtures in OA at the molecular level.
Due to the high mass resolving power and high mass
accuracy, the UHRMS techniques can detect thousands
of individual organic aerosol components and provide
their accurate chemical compositions for each analysis.

In this study, urban ambient aerosol with particle
diameter < 2.5 pm (PM.s) was collected in Mainz,
Germany and Beijing, China, respectively. Solvent
mixture of acetonitrile and water was applied to exact
the organic compounds from the filter samples. The
extracts were analyzed by Orbitrap (ESI-UHRMS)
coupled with ultra-high-performance liquid
chromatography (UHPLC) in both negative and the
positive modes. The chemical composition difference
between the two city OA have been discussed in detail.
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Figure 1. The number of organic compounds in Mainz
and Beijing organic aerosols. Each subgroup is marked
by the different colore. (-) stands for negative mode,
while (+) stands for positive mode.

20{A @4 | (a) MZL
1.5]- 5 292 924 i

H/IC
o =
o o
T
&
b
| v
palp
GOV
- Ao Gl
&
&
| ¢
>

T T T T T T
00 02 04 06 08 10 12 14

'x (b)BJL o
0ad >

1.0 Lo SRR °
0.5 o

0.0 +=+F=r=F=—7 T T T
00 02 04 06 08 10 12 14

2.0A» = ¢ dc) BJH
HHR013 o 9

1.5 33 -

1.0

0.5+

0.0 T T T T T
00 02 04 06 08 10 12 14
o/C

Figure 2. The van Krevelen diagram of CHO compounds
detected in ESI-. (a) OA from Mainz. (b) OA from
Beijing with low PM s concentrations. (c) OA from
Beijing with high PM; s concentrations. Areas ‘A’ and
‘B’ refer to aliphatic compounds and oxidised aromatic
hydrocarbons in organic aerosol, respectively. The
colour bar denotes the aromaticity equivalent (gray ball
with XC < 2.50, purple ball with 2.50 < XC <2.714 and
red ball with XC >2.714).
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