
Variation of Water-Soluble Inorganic Species and Water-Soluble Organic Carbon 
in PM2.5 over India during 2015 

Naveeta Kumari Jangir 

CSIR- NPL, New Delhi, India 

Author list (excluding presenting author) 

Naveeta Kumari Jangir, Sakshi Ahlawat, Chiara Francesco Di Marco, Eiko Nemitz, Tuhin Kumar Mandal 

Abstract 

Particulate matter (PM) is one of the most important atmospheric pollutants that governs the air quality 
of India and the world. The impacts of PM are both on climate and human health have become the major 
concern. This study investigates the variation of Water-Soluble Inorganic Species (WSIS) and Water-
Soluble Organic Carbon (WSOC) in PM2.5 at different locations distributed across Indian Himalayan Region, 
Coastal Region and Indo-Gangetic Plain of India in North-east monsoon (NEM) and South-west monsoon 
(SWM) during 2015. The samples collected from different sites were further analysed for WSIS 
(𝐹𝑙−, 𝐶𝑙−, 𝑁𝑂2

+, 𝑆04
2−, 𝑁03

−, 𝑃04
−, 𝑁𝑂4

+, 𝑁𝑎+, 𝑀𝑔2+, 𝐾+ and 𝐶𝑎2+) utilizing an Ion Chromatograph (IC) and 
WSOC using TOC Analyzer. The highest average PM2.5 concentration was recorded at Agra (144.44 ± 79.05 
µg/m³) during NEM whereas Varanasi recorded highest average PM2.5 concentration (71.74 ± 38.71 µg/m³) 
during SWM respectively. The highest average ionic concentration was recorded in Agra (8.15±1.47 µg/m³) 
during NEM whereas during SWM, the highest average ionic concentration was recorded in Delhi 
(3.21±0.47 µg/m³). The highest average WSOC was recorded at Agra (1.68 ± 0.49 µg/m³) during NEM 
whereas during SWM, the highest average water-soluble Organic Carbon was recorded at Varanasi 
(0.94±1.06 µg/m³) respectively. The highest average Water-Soluble Total Carbon (WSTC) was recorded in 
Dehradun (2.43±1.98 µg/m³) during NEM whereas during SWM, the highest average WSTC was in Varanasi 
(1.72±0.66 µg/m³). The highest average Water-Soluble Inorganic Carbon(WSIC) was recorded at Varanasi 
(0.32± 0.35 µg/m³) during NEM and SWM.IGP region recorded more average PM2.5 concentration followed 
by Western Region and IHR, might be due to high population, combustion activities, vehicular and 
industrial emissions. Ionic concentration was found higher in IGP sites as compare to the Western Region 
and IHR.. Organic Carbon was recorded highest in IGP region might be due to Biomass burning, road 
traffic.  
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IGAC Activities 

MAP-AQ: Monitoring, Analysis and Prediction of Air Quality 


