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INTRODUCTION

• Chlorine radical (Cl·) is a potent atmospheric oxidant 

playing a significant role in tropospheric chemistry 

(Lawler et al., 2011).

• Comparative faster rate of reaction than hydroxyl radical 

(OH) (Sander et al., 2006).

• Photolabile precursor species including nitryl chloride 

(ClNO2), molecular chlorine (Cl2), and hypochlorous 

acid (HOCl) generate Cl· radicals (Wang et al., 2026; Ma 

et al., 2023; Chen et al., 2025).

• Despite their significant role in atmospheric chemistry and 

India being a global hotspot for chlorine emissions, in-situ 

measurements of these species across India remain 

limited.

METHODOLOGY

• Detection of reactive chlorine species i.e., ClNO2, Cl2, HOCl, HCl, ClNO3 and N2O5 was done 

using Iodide Chemical Ionisation Mass spectrometer (CIMS).

• Iodide ions (I−) were used as primary reagent ions which selectively reacts with targeted species 

to form table iodide cluster adducts (e.g., IClNO2−, ICl2−, and IHOCl−).

• The characteristic ions for ambient ClNO2, Cl2, and HOCl and N2O5 were identified at m/z 208, 

197, 179, and 235 respectively.

• The CIMS measured these species with a time resolution of 1 sec  and was later averaged to 1 min.

• The background signals were measured by flowing zero air into the inlet for 5 mins daily.

RESULTS  

CONCLUSIONS

• First in situ measurements of gaseous 

reactive chlorine species over the Indian 

subcontinent.

• ClNO2, N2O5, HOCl and Cl2 show strong 

diurnal patterns.

• Distinct pattern of ClNO2:N2O5 increase during 

nighttime and decrease during daytime 

explaining the photochemical behaviour of 

these species.

• HOCl and Cl2 also show diurnal behaviour in 

contrast to ClNO2 and N2O5 with daytime 

increase and nighttime decrease.

• These measurements can provide a strong basis 

for parameterizing chlorine chemistry in 

atmospheric models.
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