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Abstract 

The studies of indoor particles, particularly particles in fine (PM2.5) and ultrafine (PM0.1) size ranges are 
lacking, yet the risk posed to occupants is present in both the developed and developing world. This study 
is part of our efforts to identify the chemical characteristics of PM2.5 and PM0.1 in a residential and school 
environment in urban areas in Vietnam, the seasonal variation, and the contribution of emission sources 
to the particle concentration and compositions. The results show that the concentration of analyzed 
compounds in indoor samples at the residential house was higher than outdoors, and in winter than in 
summer. The ratio of indoor to outdoor (I/O) concentration was greater than 1, suggesting the effect of 
indoor emissions. Particularly, several peaks of different chemical components in PM2.5 and PM0.1 were 
found during the day burning incense. In addition, the indoor organic carbon concentration was higher 
than outdoors, indicating the influence of cooking activities. The daily variation of the ion concentration 
in outdoor PM2.5 was more significant than in indoors, particularly secondary inorganic ions (sulfate, 
nitrate, and ammonia). A similar variation of indoor and outdoor PM2.5 indicates the contribution of 
outdoors to indoor particles. In the school environment, the seasonal variation of the chemical 
concentration and composition in indoor PM0.1 samples was found despite the absence of indoor 
activities, indicating the influence of outdoor sources. A slightly higher value of the I/O ratio in the samples 
collected from this site suggests the complex influence of several factors, including air exchange rate, 
infiltration of airflow, particle deposition rate, or photochemical reactions. However, further study is 
recommended to identify the reason for the I/O ratio exceeding 1 in PM0.1 at this site. 
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IGAC Activities 

ACAM: Atmospheric Chemistry and the Asian Monsoon, MAP-AQ: Monitoring, Analysis and 
Prediction of Air Quality, BBURNED: Biomass Burning Uncertainty: ReactioNs, Emissions and 
Dynamics, Allin-Wayra: Small Sensors for Atmospheric Science 
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