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Abstract

Atmospheric aerosols play an important role on controlling Earth’s climate through scattering sunlight
directly and/or acting as cloud condensation nuclei. Organics are one of the main components of the
aerosols, however, since their sources are diverse, chemical characteristics and production processes of
organic aerosols are not fully understood. This is due to the fact that the organic aerosol is a complex mixture
composed of various organic compounds having different properties and there are analytic problems. In this
paper, analytical methods for organic aerosols using aerosol mass spectrometry (AMS) and nuclear magnetic
resonance spectroscopy (NMR) are described and examples of studies for measuring humic-like substances
(HULIS) which is the main component of organic aerosol are introduced. Understanding the characteristics
of HULIS is thought to be indispensable for refining future climate change prediction, since it has light-
absorbing property and surface activity. Although many studies are elucidating the characteristics of HULIS,
since there is no unified method in the analysis of HULIS in the aerosol, attention must be paid to the
interpretation of the result. It is considered that a simple and standardized analysis method is required for
HULIS measurement in the future.
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Figure 1. 'H NMR spectra of (a) aerosol extract and (b)
fog water collected in the Po valley, Italy. Reprinted
from Decesari et al., (2000) with permission.
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Figure 2. Functional group distribution of water soluble organic carbons characteristic of specific aero-
sol sources reprinted from Decesari et al. (2007) with permission. Copyright (2007) American
Chemical Society. Diagonal lines represent the percentage fraction of sum of H-C-O and H-C-
C=0 groups. The four sets of samples are indicated in the diagram; biogenic (Hyyttiala clean),
biomass-burning (Brazil BB), anthropogenic (UK SU rural), and marine (Mace Head) aerosols.
Three areas in the diagram are comprised the samples of marine aerosols (Marine OA), second-
ary organic aerosols (SOA), and biomass-burning aerosols (BB).
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Figure 3.

Schematic of PMF of an AMS dataset reprinted from Ulbrich et al. (2009) with permission.
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Figure 4. A compilation of AMS mass spectra of (a) SOA produced from 1,3,5-Trimethylbenzene (1,3,5-
TMB; as an anthropogenic precursor), (g) SOA produced from a-pinene (as a biogenic precursour), (e)
laboratory generated fulvic acid particles, and organic aerosols measured in (b) urban (British Co-
lumbia, Canada), (c) rural (British Columbia, Canada), (d) high-alpine (Jungfraujoch (JEJ), Switzer-
land), and (f) forest (Hyytiéld, Finland) sites, from Arlfarra et al. (2006) with permission
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Figure 5. Profiles and contributions of 3-factors solution from 'H NMR spectra factor analysis, from Pa-
glione et al. (2014) with permission. Results from five different algorithms are shown as color lines
(PMF from EPA free software: light blue) and average value for contribution is shown as thick black

line with standard deviation bars.
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Figure 6. Normalized mass spectra of the four factors,

LV-O0A, SV-O0A, HOA and FA-OOA determined by
PMF analysis of the organic fraction of ambient aero-
sols collected at Cabauw, Netherlands, from Paglione

et al. (2014) with permission.
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