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The appearance of an enhancement in the 
halide/cation ratios in integrated density 
profiles can result not only from anion 
enhancement but also from cation depletion. 

 

Jungwirth & Tobias, Chem. Rev. 2006 

Hemminger, J. Phys. Chem. C 2012 





Nihonyanagi, Yamaguchi, Tahara 

» HD-VSFG: vis 300 μJ; IR 10 μJ 

 



NaCl and KCl 

The presence of a weak interfacial field 
due to Na+, K+, and Cl– repelled from 
the surface.  

 

LiCl and NH4Cl 

An uneven increase in intensity in the 
broad OH-bonded region from 3100 to 
3500 cm–1 



A weak cation specificity in the perturbation of 
interfacial water molecules by monovalent 
cations following the order (in OH-bonded 
region):  

NH4Cl > LiCl > NaCl ≈ KCl 

 

The intensity of the dangling OH peak doesn’t 
change. 



HD-VSFG directly provides the sign and the 
net orientation of the water OH transition 
dipole moment of SFG-active OH vibrational 
stretching modes. 

 

OH stretch net 
transition 
dipole moment 
is oriented 
toward the 
surface 

interpretation is not contested 



The 3100-3500 cm–1 region definitely reveals 
the presence of a small cation effect on the 
magnitude of the interfacial electric field that 
follows the order: 

Li+ ≈ Na+ > NH4
+ > K+ 



» The influence of LiCl (1st time), NaCl, KCl, and NH4Cl on interfacial water organization of aqueous 
chloride solutions 

 

» VSFG shows significant affect with LiCl and NH4Cl  

 

» Im χs
(2)(ωIR) shows a small cation-specific effect for all cations relative to the neat water  

 

» The positive enhancement of the Im χs
(2)(ωIR) signal follows the order Li+ ≈ Na+ > NH4

+ > K+ 

 

» Cl– ions are always located above the countercations in contrast with previously reported HD-
VSFG data (direction of the electric fiel) 


