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Abstract 

Brown carbon (BrC) is the ubiquity part of the atmospheric organic carbon. It absorbs solar lights and has 
a great impact on the Earth's radiative balance. The main composition of BrC is nitrophenol which is mainly 
responsible for absorption of light. The phenolic compound is the precursor of nitrophenol by a simple 
nitration pathway in the ambient atmosphere. This study investigated the optical properties of water-
soluble BrC, and also identified the precursor of BrC (Phenol, 2-methylphenol, 3-methylphenol, 2-
methoxyphenol, 2,4-dimethylphenol, 2-hydroxyphenol, 4-nitrophenol) in ambient particulate matter 
PM2.5 collected from Dhaka North and Dhaka South from July 2023 to January 2024. Light absorption 
properties of water-soluble BrC like mass absorption efficiency (MAE365), absorption angstrom exponent 
(AAE), and refractive index (kabs-BrC) were determined by using UV-visible spectrophotometer, and 
Aethalometer used to determine the concentration of BrC. This study found that the total average 
concentration of BrC in three seasons is 12.49±3.51 µg m-3 in Dhaka South while 13.82±6.29 µg m-3 in 
Dhaka North. The average value of MAE365, and kabs-BrC are 1.56±0.79 m2g-1 and 0.0439±0.02 in Dhaka North 
and 2.79±1.9 m2g-1 and 0.082±0.03 in Dhaka South respectively. This study also found that 4-nitrophenol 
in both locations Dhaka North and Dhaka South are quite higher than the other phenolic precursors. A 
greater light absorption coefficient at 365 nm or 370 nm indicated the greater contribution of the 
chromophore. BrC was expected to be significantly attributed to total light absorption, demonstrating the 
potential climatic impact of biomass burning and fossil fuel combustion events in rural Southeast Asia. 
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