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Synergistic Effect between SO, and HCOOH on the Surface of CaO
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Abstract Due to altering the properties of particles and the budget of trace gases, heterogeneous reactions on mineral aero-
sols become an important subject in the atmospheric chemistry. However, synergistic effects between trace gases on the sur-
face of mineral aerosol are largely uncertain. In this work, the synergistic effect between SO, and HCOOH on the surface of
CaO was studied using in situ Diffusion Reflectance Infrared Fourier Spectroscopy (DRIFTS). From analysing of the spectral
features and obtaining the kinetic curves, it is found that the heterogeneous reactions of SO, and HCOOH on the surface of
CaO blocked each other. In addtion, the formate and sulfite decreased when SO, and HCOOH were introduced into the reac-
tion chamber simultaneously. Synergistic effect between SO, and HCOOH on the surface of CaO was mainly divided into
two aspects according to step-by-step experiments. Less reactive sites available for adsorption because of the coexisting of
SO, inhibited the reaction of HCOOH on the surface of CaO, resulting in the decrease of the formation of formate. On the

other hand, HCOOH could prevent SO, from reacting with CaO so that the formation of sulfite decreased.
Keywords mineral aerosol; heterogeneous reaction; DRIFTS; formate; sulfite
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Figure 1 In situ DRIFTS spectra of HCOOH adsorption on CaO parti-
cles as a function of time
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Figure 2 In situ DRIFTS spectra of SO, adsorption on CaO particles as
a function of time
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Figure 3 (a) IR spectra of the surface species when CaO particles sim-
ultaneously exposed to SO, and HCOOH, (b) IR spectra of the surface
species when CaO particles simultaneously exposed to different gases for
200 min
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Figure 4 (a) Dynamic changes in the integrated absorbance area of
formate (2790~2905 c¢cm ') for CaO particles exposed to HCOOH alone
and to both SO, and HCOOH. (b) Dynamic changes in the integrated
absorbance area of sulfite (1100~820 cm ') for CaO particles exposed to
SO, alone and to both SO, and HCOOH
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