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Fireworks and biomass burning induce several submicron particles in the atmosphere which 

further undergo various microphysical changes profoundly in terms of size and number. The 

chemistry of these particles prominently regulates their microphysical properties under varying 

meteorological conditions. Size distribution and chemistry of submicron particles were evaluated 

during ‘Diwali’ and ‘Holika Dahan’ festivals over an urban location of central Indo-Gangetic 

plain, South Asia. These two important festivals in India represent distinct combustion processes, 

one with fireworks (Diwali) while the other with huge combustion of biomass and domestic 

refuse (Holika Dahan). The application of scanning mobility particle sizer (SMPS) and optical 

particle sizer (OPS) was accomplished to have an insight of new particle formation and growth 

during these two contrasting events. Additionally, temporal emissions of black carbon (BC) 

aerosols and fine particulate ionic composition were also assessed. Recurrent variations in 

particle number concentrations were observed during pre-and post-festive events recognized with 

characteristic shifts in peaks over different size bins. Submicron particle size distribution during 

both combustion events revealed the particle emissions primarily in ultrafine range. The 

emission characteristics could well identify the signs of new particle formation and growth from 

nucleation to Aitken and accumulation modes. Moreover, a discrete shift in the evolution of 

ultrafine particles was detected during extreme combustion period and normal conditions. The 

characteristics of BC aerosols showed prominent nocturnal peaks, however with a clear shift in 

BC maxima during fireworks and normal conditions. The threshold of ratio of BC 370 to BC 880 

was used to figure out the impacts of these two contrasting events on new particle formation and 

growth. The fireworks event during ‘Diwali’ was evident by higher concentrations in BC 880 

values while an up rise in BC 370 values was reported during biomass burning event ‘Holika 

Dahan’. An increase in few specific ionic components was recognized during both the events 

mostly attributed to primary particle emissions as well as heterogenous transformation and 

catalytic conversion of aerosol precursors like NOx and SO2. 
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