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Environmental pollution, which directly impacts our health and quality of life, is one of the most
urgent issues to be tackled. It has been recognized that the inhalation of gaseous sulfur dioxide SO2
induces adverse health effects. However, why and how inflammation occurs in our body when we
inhale SOz has been uncertain for long. Our lungs are protected by 0.1 — 0.5 pm thickness epithelium
lining fluids (ELF), which contain ascorbic acid (vitamin C) as the main antioxidant. It has been
assumed antioxidants prevent harmful SOz from entering cells. Using a novel interface-specific mass
spectrometric technique, the heterogeneous reaction of aqueous ascorbic acid (AHz) with gaseous SO2
was investigated. Our experiments approach the relevant SOz(g)/biosurface interactions in microjets
generated by spraying 200 uM aqueous AH: solutions into 0.08-0.4 ppmv SO2(g) at atmospheric
pressure. The composition of the interfacial layers of reacting microjets is directly monitored after 10
us contact times by online electrospray mass spectrometry (ESMS) of electrostatically ejected anions.
The HSOs product signal appears in the presence of SO2(g) and increases as a function of exposed
S02(g) concentration, while the AH" reactant signal shows the opposite tendency. The decrease of AH"
is more prominent at neutral (pH = 6.7) condition than acidic (pH = 4.3) one. These results imply the
accommodation of SO2(g) on aqueous surface is faster than the interfacial reaction with AHo.

S0:(g) + H20 s SO2-H20(nterface, if)
S02-H20Gf) s HSOs (Gf) + H*

The implication is that if we inhale SO2(g), ELF of our lungs are rapidly acidified and AH2 may not
defense against it, resulting in acute inflammation.




