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vehicles increases day by day, so the traffic jams has been 
occurred frequently. Most of vehicles are second hand 
imported and some illicit traffickers continue to import 
low quality gasoline contains highly sulfur, lead and other 
substances which banned by the government and restrict 
by national standards. On the other hand, dust on the road 
that generate from poor management of construction 
material due to improper transportation of sand, soil, 
cement, etc., also concerned (Ministry of environment, 
2004). In Cambodia, biomass fuel particularly firewood 
and charcoal were the main source of energy for cooking 
(93.1%) and use for small industries. The demand of 
charcoal and firewood for a domestic using in Phnom Penh 
was evaluated in 2003/04, 26 000 tons/year for charcoal 
and 100 000 tons/year for firewood (Aurélien, 2006). From 
these activities, the dispersion of air pollutants will largely 
determine the rout of pollution and its degree of severity. 
The increase of air pollution can cause the adverse effects 
on public health, including respiratory diseases such as 
asthma or lung cancer, and environment quality. Specially, 
soluble organic fraction or Organic Carbone (OC) gives 
many effects negative like mutagens and carcinogens. OC 
contains polynuclear aromatic hydrocarbons such as 
Benzo[a]pyrenes that came from the incomplete 
combustion of fuel and lubricant (Hisashi et al., 2003). EC 
also give many impact negative to global warming, carries 
carcinogenic compounds, and causes serious health risks. 
Char-EC and Soot-EC are the two mains parts of carbon 
contents of EC. Char formed at relatively low combustion 
temperatures from the incomplete biomass burning by 
heating organicsubstances with limited access of air and it 
is defined as carbonaceous material or as a difference form 
of graphitic carbon obtained as a combustion residue.  Soot 
was form by incomplete fossil fuel and wood combustion 
at higher temperature from the condensation of 
hydrocarbons in the vapor phase. The different between 
char and soot is chemical and physical properties. Char is 
weak light absorption with a strong spectral dependence 
while Soot is strong light absorption characteristics with 
little spectral dependence (Han et al., 2010). By the way, 
Particle matter (PM) was associated with cardiovascular 
mortality and morbidity. Spontaneous Hypertensive Rate 
was the effect of single intrataracheal of PM2.5, it increased 
the parasympathetic nervous activity and decreased the 
heart rate (Ryoko, 2008). PM consists of a complex 
mixture of solid and liquid particles of organic matter, 
mineral dust, secondary inorganic aerosols and trace 
metals, as well as water and unspecified compounds 
(Katarzyna et al., 2011). In order to avoid the impact 
negative on public health, climate change and keep an 
economic growth with acceptable environmental loads, the 
investigations of emission sources of air pollutants are 
essentially important.  

The objective of this study was to investigate the 
possible sources and measure the air-pollutants by 

conducting air monitoring. This research work was 
captured two mains points: (1)-Survey on possible sources 
in city area: daily life, breakfast shop and hotel’s 
generators. (2)-Measurement of Total Suspended 
Particulates (TSP), OC and EC in locations affected by a 
typical source such as traffic (intensive sampling), stove, 
cooking (Ouressey Market), brick factory, construction, 
breakfast shop. 
 
2. METHODOLOGY 

 
2.1 Materials 

 
Portable high volume air sampler (SIBATA, HV-

500F, 500 L/min), in purpose for short-time (1 to 24h) TSP 
sampling for chemical analysis or battery pump (SIBATA, 
3L/min), short-time TSP sampling by using battery, used 
with quartz fiber filter, was installed to collect the samples 
at each sources of sampling side. In order to conservation 
and stabilisation, freezer at ITC was used to keep filters for 
chemical analysis after sampling. 

2.2 Methods 

TSP, OC and EC have been sampled simultaneously 
on the at six different sources in Phnom Penh by using 
high volume air samplers (SHIBATA, HV-500F) for 
traffic, construction and pumping battery (SHIBATA) for 
brick factory, breakfast shop, cooking (Ouressey market), 
stove and construction. After having done the sampling in 
Phnom Penh, all the filters are returned and analysis at the 
Kanazawa University, Japan. Before and after sampling, 
Quartz Fibers Filters (ADVANTEC QR-110 and 47) were 
stored  in a constant humidity and temperature for 72 hours 
in chamber , after weighing them to determine the 
concentration of TSP and analyse the chemical pollutants 
component. 

IMPROVE (Interagency Monitoring of Protected 
Visual Environment) Thermal/Optical Protocol were used 
to determine the concentration of OC and EC. A 0.5 cm2 
sample punch taken from a quartz-fiber filter is subjected 
to different temperature and oxidation environments. 
Carbonaceous materials are volatilized, pyrolized, and 
combusted to gas-phase compounds that leave the sample 
and are converted to carbon dioxide as they pass through 
an oxidizer (manganese dioxide [MnO2] at 912 °C), then 
reduced to methane (CH4) as the carrier gas passes through 
granulated firebrick impregnated with a nickel catalyst at 
~420 °C.  The CH4 is then quantified by a flame ionization 
detector (FID).  A helium-neon (He-Ne) laser (633 nm, red 
light) is directed at the deposit side of the sample punch, 
and the R (Reflectance) from and with the Model 2001, T 
(Transmettance) through the filter is monitored throughout 
the analysis. 
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means. The main sources that lead to level up the 
concentration of pollutants in the early morning are the 
breakfast shop and the traffic activities. The hotels in 
Phnom Penh are stillwidely using their own generator to 
support the energy when the electricity cut. The 
concentration of pollutants increased in the morning and 
increased again at the evening at the traffic side with the 
average of TSP, 580.08 μg/m3. Soot-EC is always higher 
than Char-EC. These pollutants were showed a good 
correlation with traffic activities. Anyway the five others 
sources, TSP, OC and EC were highest at the stove, while 
TSP and OC were low at the construction but EC was low 
at the Ouressey market and also at the construction. These 
primary pollutants for each source of pollution will also 
disperse and transform to secondary pollutants in the 
atmosphere by the condition of the wind, temperature, 
pressure, and precipitation, which give the adverse effects 
on public health and the climate change. 
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