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Abstract

Halocarbons can play an important role in stratospheric and tropospheric chemistry through participation
in stratospheric ozone depletion and tropospheric oxidant chemistry. This study provides first ambient
ground-based measurements of seven C;-C; halocarbons, including the carcinogenic vinyl chloride, methyl
iodide, dichloromethane, chloroform, carbon tetrachloride, 1,2-dichloroethane, and tetrachloroethylene,
from Delhi and Mohali in the Indo-Gangetic Plain as well as first India-wide emission estimate of these
compounds over India. Using thermal desorption gas chromatography electron capture detection (TD-GC-
ECD), measurements were performed over four seasons: Monsoon (August 2022), Post-monsoon
(October 2022 and 2023), Winter (January 2023 and 2024), and Summer (May 2023). In Delhi, chloroform
had the highest average ambient mixing ratio whereas in Mohali, dichloromethane had the highest
average mixing ratio at 393.0 + 640.6 ppt. The other halocarbon levels were consistent with global
measurements. Annual emissions (0.12 x 0.12 resolution) of five halocarbons (vinyl chloride, methyl iodide,
dichloromethane, chloroform, and 1,2-dichloroethane) and reactive chlorine were calculated from large-
scale open fires using emission factors from various garbage and crop-residue sources and with the help
of open waste burning emission inventory for India (OWBEII) and fire activity data from the Fire Inventory
from NCAR (FINNv2.5) for 2020. The annual emissions showed that over 80% of emissions for four
chlorinated species came from open waste burning, while around methyl iodide was majorly emitted from
wheat residue burning. This study offers new insights and information about the ambient abundance and
sources of halocarbons from India.
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