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Sulfuric acid and particularly its agueous solutions are of considerable industrial, environmental and technological
importance. In particular, sulfate aerosols are known as key players in stratospheric ozone loss. Although some field
observations and laboratory work corroborate this general picture, a fundamental understanding of the surface
structure and the information of the ionic compositions at the surface are still lacking.

In this study, we report the first observation of a sum frequency generation (SFG) signal in the SO stretch region
of the H,SO, aqueous solution. Although the first investigation of the aqueous air/H,SO, interface by using SFG was
conducted in 1997 by two different groups independently, their interpretations of the surface structure remain
controversial.

We investigated H,SO, and the HSO, ion at room temperature, primarily by examining the SFG signal
dependence on the acid concentration. At concentrations of x < 0.5, the acid concentration dependence of the SFG
spectra indicates that the ionic composition and first acid dissociation at the air-liquid interface are very similar to
those of the bulk solution. From the analysis of our SFG data, we find the existence of the net orientation of the
hydrate network at the H,SO, aqueous surface. Our results explain the former SFG results and other experiments
well. Our results might be a useful for studied not only in the atmospheric and environmental chemistry, but also in
industrial science, materials chemistry.




