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Abstract—The non-volatile solvent-extractable organic compounds (lipids) of biogenic and anthropogenic
origins were isolated from total suspended particulates (TSP) samples collected during the winter months of
1993 in Hong Kong. They were characterized and quantified according to the following classes: n-alkanes,
polycyclic aromatic hydrocarbons, n-alkanoic acids, #-alkanols, and biomarkers such as triterpanes. Flash
column chromatography technique was used to effectively separate the PAH from the samples and
a recovery of better than 90% was achieved.

It was found that almost all samples contained anthropogenic contributions and the levels were relatively
high compared to earlier studies carried out in China [Simoneit et al. (1991) Atmospheric Environment 25A,
2111-21297. The results from the six different sampling stations suggested that mobile combustion sources
constituted 39-63% of all the non-volatile solvent-extractable organics. In addition, there is evidence that
the contribution of emissions from kitchens is significant due to the characteristic Chinese stir-frying
cooking process. The six stations can be divided into three different categories: urban, rural and heavily
influenced by traffic. The identification, abundance and source of these organic compounds are also
discussed. Copyright © 1996 Published by Elsevier Science Ltd
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INTRODUCTION

Aerosols are considered to be one of the most serious
air pollution problems in Hong Kong. According to
Hong Kong Government statistics, in areas with
heavy traffic, the Air Quality Objective for parti-
culates is exceeded by 30-40%. Each year Hong
Kong’s 423,966 licensed vehicles discharge 5900 tons
of particulates into the atmosphere, while only 400
tons come from industrial sources. Approximately
30% of the measured dust level is due to construction
activities (The Hong Kong Environment, 1993).

Hong Kong’s air pollution problem is no different
from other urban areas in the world; carbonaceous
compounds are the largest contributors to the fine
particulate matter in the atmosphere (Wolff and
Klimisch, 1982). For example, in Los Angeles, typi-
cally 30% of the fine aerosol mass is composed of
organic compounds also known as lipids (Gray et al.,
1986).

It is expected that the continuous economic growth
in Hong Kong and the rapid pace of industrialization
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in the Pearl River Delta will degrade the air quality in
this region severely, because energy consumption and
economic growth are inseparable. Therefore, an in-
depth understanding and establishment of a baseline
database of the aerosol characteristics in Hong Kong
are very important for management of the environ-
ment and future economic planning.

EXPERIMENTAL

Sampling

Aerosol samples were collected from six sites in Hong
Kong. They were: Mong Kok, Central-Western, Kwai
Chung and Kwun Tong (Environmental Protection Depart-
ment air monitoring stations), The Hong Kong University of
Science and Technology (HKUST) campus, and The Hong
Kong Polytechnic University station at Hok Tsui. They
represent industrial, commercial, residential, street-level, and
rural areas. The specifics of the stations are listed in Table
1 and Fig. 1 is a map showing the geographic locations of
these stations.

Particulate material was collected by a commercial high
volume air sampler (Graseby GMWT 2200). A flow rate of
1.1-1.5m®min~! was used and the sampling time was
around 24 h. Prior to sampling, the quartz fiber filters
(Graseby GMW, air monitoring media, P/N-G810,
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