
 

A total set of 44 VOCs consisting of (cyclo)-alkanes, aromatic compounds, 

halogenated compounds, oxygenated compounds and terpenes were identified from 

the six sampling sites. Considering safe sampling volume (SSV) 5 VOCs excluded 

from the data interpretation. Data were interpreted in terms of total volatile organic 

compounds(TVOCs) which is the sum of 39 VOCs, individual groups and subgroups 

of TVOCs; benzene, toluene, ethylbenzene and xylenes (BTEX) levels; indoor-to-

outdoor ratio (I/O); source identification based on diagnostic ratios and correlations 

coefficient and ozone formation potential (OFP) based on update MIR-10 and MIR-12 

(Maximum Incremental Reactivity) scale. The highest mean of TVOCs was measured 

in the roadside of the industrial street (mean: 96μg/m3; maximum: around 151μg/m3). 

The lowest mean of TVOCs was measured in the park of the urban area (mean: 

28μg/m3; minimum: around 14μg/m3). Total aromatic compounds were dominant 

VOCs ranging from 42 to 61% of the TVOCs in all the sampling sites. The highest 

mean ΣBTEX were measured around 47μg/m3 in the industrial ambient and the lowest 

mean around 10μg/m3 in the urban park. Toluene has the highest concentration level 

among the 39 VOCs (mean 5-22μg/m3). Based on the result source identification, it 

observed there were significant positive correlations at the 0.05 level (r˃0.81; p˂0.05) 

among most of the aromatic compounds which indicate the influence of traffic 

emissions and less significant correlations in the ambient industrial environment which 

is indicative of multiple sources. The estimated total OFP (TOFP) were calculated 

which shows that 2 of the 4 outdoor sites exceed the threshold value 235μg/m3 (0.12 

ppm) for 1 hour (d) of Bangladesh National Ambient Air Quality Standards (NAAQS), 

2005 for ozone and 3 out of 4 outdoor sites exceeded the WHO recommended level 

100µg/m3 and 157μg/m3 (0.08 ppm) Bangladesh NAAQS, 2005 (8 hour average) of 

ozone but it worth nothing that caution should be exercised in making comparison 

because the sampling time was 30 minutes in duration and sample size was limited. 
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CONCLUSIONS 

Volatile organic compounds (VOCs) are of concern both as indoor and outdoor air pollutants for their potential adverse impact on health of 

people who are exposed and ability to create photochemical smog under certain conditions. Although VOCs are expected to be an important 

environmental and health risk factor for the rapidly industrializing countries like Bangladesh but there are limited studies on the outdoor and 

indoor air levels of VOCs in different environments such as industrial and urban areas. On the other hand, there is no known published data 

yet to assess the indoor VOCs of residential houses in Bangladesh. Therefore, the presence and concentration levels of VOCs were 

investigated for urban and industrial areas of Dhaka city, Bangladesh in the study “Indoor-Outdoor Volatile Organic Compounds (VOCs) 

levels in Urban and Industrial Area of Dhaka City, Bangladesh”. 

RESULTS 

INTRODUCTION 

Mirpur and Tejgaon were taken as urban 

and industrial sampling campaign 

respectively. Each sampling campaign has 3 

locations both indoor and outdoor. For this 

purpose six places were selected in two 

areas (urban and industrial area) for 

sampling campaigns from 30 of August 2013 

to 11 September 2013. Outdoor and indoor 

samples from both areas were obtained by 

means of active sampling using Tenax TA 

tubes as sorbent material during the 

sampling time. Analysis and quantification 

were done by thermal desorption-gas 

chromatography-mass spectrometry(TD-

GC-MS) and internal standard calibration.  
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V : volume of sampled air  

Q : flow rate of sampling pump = 93mL/min 

 t : sampling time = 30min 

Ca: concentration of analyte 

 

MATERIALS & METHODS 

So far the best of our knowledge, there is no specific guidelines for ambient levels of emissions of VOCs are provided in Bangladesh. 

According to the findings of this study, traffic and industries emit significant amount of VOCs that could cause substantial risks to health of 

population expose to be present in near the emission sources. It is recommended that VOCs be included in the list of criteria pollutants that are 

monitored and regulated. This study may provide helpful information in assessing current environmental policies for air quality and can serve as 

reference when hypothesising development programs, planning and implementing regulations and pollution reduction strategies.  
 

Although this work has brought forward new data on VOCs concentrations level on wide range of VOCs, further studies concerning more sites 

and seasonal variations are recommended. 


