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 This study investigate the chemical composition of particulate matter (PM) 

emitted from difference sources with vibrational spectroscopy. The PM samples were 

collected by 8 stages cascade impactor, cut – off diameter of 0.43 – 10.00 µm. The 

average PM concentrations emitted from gasoline and diesel engine, agricultural waste 

burning, grilling, and soil particle were 98.48 ± 27.76, 459.74 ± 90.47, 1.44 x 105 ± 

1.04 x 104, 3.85 x 103 ± 1.90 x 102 and 2.63 x 103 ± 5.86 x 102 µg/m3, respectively. 

The average PM concentrations from ambient and roadside area were 18.87 ± 1.81 and 

53.86 ± 3.51 µg/m3, respectively. The particle size distribution of samples in terms of 

logarithm had 2 patterns ; Trimodal distribution was found only PM from gasoline and 

diesel engine, with high distribution at 9.00 – 10.00 µm. Bimodal distribution with high 

distribution at 0.43 – 0.65 µm, was found in agricultural waste burning and grilling. 

High distribution in the range of 9.00 – 10.00 µm was found in soil particle and roadside 

area. Fourier transform infrared spectrometer (FTIR) coupled with Hyperion 

microscope and attenuated total reflectance mode at 4 cm-1 resolution in wavenumber 

between 600 and 4000 cm-1 were used to analyze chemical composition. The spectra 

wavenumber was classified compared with reference infrared spectrum (Larkin, 2011; 

Smith, 1999). The result indicated that the spectra wavenumbers were related to organic 
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functional group like aliphatic hydrocarbon, aromatic hydrocarbon, carbonyl, and 

organic nitrogen, and inorganic ions such as ammonium ion, sulfate ion, silicate ion, 

and water. Analytical of chemical composition of PM with Fourier transform raman 

spectrometer (FT-Raman) showed broad spectrum resulting from the thermal effect of 

the black body (Bruker optic GmbH, 2014), unable to distinguish the spectrum. 
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