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Abstract

Abstract

Nitrated polycyclic aromatic hydrocarbons (NPAHs) and organic acids are widely
distributed in the atmosphere. They are either formed directly from incomplete
combusion processes of fossil and biomass and/or from gas and heterogeneous phase
reactions of precursors and atmospheric oxidants. Big Xiamen Bay which is located
on the southeastern coast of China, to the west of Taiwan Strait, including Xiamen,
Kinmen, part of Zhangzhou and Quanzhou, is an important econmic engine of
Western Taiwai Straits Economic Zone. Recently, air pollution has become one of the
most visible environmental problems in this area. In this study, the analysis methods
of particulate NPAHs and organic acids were established. Eight sites at Big Xiamen
Bay were selected to collect PM;, samples in a year. A total of 6 NPAHs (including
9-NAN, 2+3-NF, 1-NP, 7-NBaA, 6-NBaP) and 12 organic acids (including C2-C10
dicarboxylic acids, phthalic acid and C16 and C18 monocarboxylic acids) associated
with PM;y were determined. For the organic acids analysis, only samples from the site
at the ocean building were used. The results indicated that:

1. Comparing with gas chromatography-electron impact/mass spectrometry
(GC-EI/MS), high performance liguid chromatography-fluorescence detection
(HPLC-FLD) methods for measuring NPAHs, gas chromatography-negative chemical
ionization/mass spectrometry (GC-NCI/MS) method had higher selectivity and
sensitivity. Furthermore, the pre-treatment process of samples before GC-NCI/MS
analysis was relatively simple.

2. Significant seasonal variations of PM;op-bound NPAHs were found in Big
Xiamen Bay with higher levels in winter and spring and low levels in summer and
autumn. The seasonal variations were influenced by wind direction and height of
atmospheric mixing lay. The concentrartions of NPAHs in traffic area were much
higher than those in Kinmen mainly due to the strong emission sources (vehicle
exhaust). Moreover, the NPAHs were mainly formed in the atmosphere via reactions
of their parent PAHs with NO; radical at night. The concentrations and profiles of
NPAHs at the ocean building (very close to a busy road) were significantly different
from those monitored in the tunnel where primary emission was the main source.

3. The highest concentrations of the dicarboxylic acids (DCAs) on the roof of
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Abstract

Ocean Building were found in autumn characterized with a significant biogenic
source (high fraction of azelaic acid). DCAs concentrations were positively correlated
with emission intensity (vehicle volume) while negatively correlated with temperature
and wind speed. The diunual variation of monocarboxylic acids (MCAs) is not
significant. A typical bimodal distributions were found for DCAs with two peaks in
the range of 0.56pm-1.0pum and 3.2um-5.6um while the two peaks for MCAs is in the
range of 1.0um-1.8um and 3.2pum-5.6um. The profiles of DCAs at the traffic site was
different from those for engine exhaust suggesting the significant contribution of
secondary source (photochemistry reactions). Adipic acid and sebacic acid could
degrade into lower molecular weight DCAs under the conditions of sunlight.

Keywords: NPAHs; DCAs; seasonal variation; diurnal variation; size distribution;

source
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