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Introduction

The nature of the air/carbonate solution interface study

Th  i  (  i / l i  i f i l  )The experiment (  air/solution interfacial water structures)

sum-frequency vibrational spectroscopy(SFVS) 

The theory  molecular dynamics simulations (MDS).



Sample

Saturated sodium bicarbonate(1.1 M) and ( )
sodium carbonate(2.3 M) solutions in water at 23 ◦C

sodium bicarbonate
sodium carbonate



MD simulation

The AMBER 9 simulation program package



1  SFVS t  t  i / l ti  i t f

Results and discussion
1. SFVS spectra at an air/solution interface



2. Molecular dynamics simulation
2.1. Ion distribution at air/solution interface



2.2. Solution surface tension calculation

where Lz is the length of the simulation box in the z direction and Pii (i = x, y, and z g ii ( , y,
z) is the diagonal components of the pressure tensor.



water dipole moments density distribution



Water dipole moment distribution and SFVS



Conclusions

Due to the strong hydration of the carbonate ions in the solution, negative g y , g
surface adsorption has been observed from MDS

Expansion of the interfacial layer thickness contributes to enhance the SFVS 
water signals.

C b t  i h b i t t l ki h t i tiCarbonate ions show obvious structural making characteristics

Bicarbonate ions show obvious structural breaking characteristics


