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ABSTRACT

This thesis presents a comprehensive study of the chemical and optical properties of
ambient aerosols (with emphasis on carbonaceous species) collected from high-altitude
sites (Manora Peak and Mt Abu) and an urban location (Kanpur) in the Indo-Gangetic Plain
(IGP). The mass concentrations of OC, EC and WSOC at an urban site are an order of
magnitude higher than those at the high-altitude sites. The source variability, emission
strength, secondary aerosol formation and boundary layer dynamics, all contribute
significantly to the seasonal trend in the mass concentrations of carbonaceous species at
Kanpur. Based on the chemical tracers (K* concentration, K’/OC: Av= 0.06 + 0.03 and
OC/EC ratios: Av=7.8 = 3.4), biomass burning emission (wood-fuels and agricultural
waste) has been identified as a major source of carbonaceous aerosols. The WSOC/OC
ratios vary within a narrow range (~0.35-0.40) at Kanpur during wintertime; whereas the
elevated ratios (~0.55) during summertime suggest significant contribution from secondary
organic aerosols. The highly acidic environment (S04 and NOs aerosols) over IGP,
during the wintertime, may significantly alter the morphological features of EC. In
addition, the secondary aerosol formation and their hygroscopic growth (through
nucleation/coagulation) can enhance the scattering properties of aerosols, a process that can
be invoked for the poor visibility over northern India during the wintertime.

A novel approach is also proposed for the determination of absorption coefficient
(bans) @and mass absorption efficiency (caps) of EC using simultaneous measurements of
optical-attenuation (at 678 nm) in the thermo-optical EC-OC analyzer. At Manora Peak and
Mt Abu, baps is 13.7 + 7.3 and 5.8 + 4.3 Mm™ respectively; and that at urban site (Kanpur)
is 42.7 + 17.9 Mm™. The s varies from 4.3 to 20.9 m?g™, unlike the constant conversion
factor used in optical instruments for the determination of BC concentration. The in-situ
measurements of optical properties along with the aerosol chemical composition (this

study) are useful for the inter-comparison with other techniques/measurements.

Keywords: Elemental and organic carbon (EC, OC), water-soluble OC (WSOC), OC/EC
and WSOC/OC ratios, secondary organic aerosols, aerosol absorption coefficient (baps),

mass absorption efficiency of EC (oaps), Indo-Gangetic Plain (IGP)
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