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Introduction 

• Hexadecanol/water interface  

 

 

 

 

• PS-SFVS (SSP, 30fs, 1kHz Ti:Sapphire laser) 

 

• Ranking order: OH– ≫ I– > Cl– ∼ H3O+ > Na+ 

 

Fully packed monolayer of hexadecanol 
(C16H33OH, with a mean molecular area 
of ∼20 Å2) 



CH-stretch spectra 

• The monolayer chain structure was unaffected by ions at the interface. 



Interfacial structure model: BIL and EDL 

• BIL: Water molecules strongly interacting with charged headgroups and counter 
cations. 

• EDL: Water molecules reoriented by surface electric field. 



OH-stretch range 

• pH1 = pH 5.8; pH2 = pH 7.5 

• σ due to adsorption of H+ and OH– should vary 

by at least a factor of 10 𝑝𝐻2−𝑝𝐻1 = 101.7 

• σ is negligibly small so that 
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OH-stretch range 
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0.1 M - NaCl, NaI, HCl; 0.03 M – NaOH 

Levin’s model (fitting curves) 

OH– ≫ I– > Cl–  



OH-stretch range 

0.1 M - NaCl, NaI, HCl; 0.03 M – NaOH 

Levin’s model (fitting curves) 

HCl in water = neat water 
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indicating, 𝜎 ≈ 0,  so H+ (or H3O+) and Cl– must 

be in equal probability.  

 

So, the affinity of ions at the alcohol/water 

interface appears to follow the ranking order of 

OH– > I– > Cl– ≈ H+ > Na+. 



Levin’s theory 



Levin’s theory 

U =Upol +Uim +Ucav +Uint 

 

U(z) consists of four parts:  

(1) the electrostatic self-energy, Upol(z), arising from redistribution of charges on the 

surface of a polarizable ion as the ion emerges toward the interface;  

(2) the cavitation energy, Ucav(z), resulting from the energy cost required to disrupt 

the water H-bonding network in order to dissolve the ion; 

(3) the image potential, Uim(z), near the interface;  

(4) interaction potential, Uint(z), of the ion with the surface (alcohol headgroups in our 

case).  









The results of deduced ρS versus ρB  

The result of pOHS < pHS suggests that the interface is basic at bulk pH 7. 

 

 pHS = pHB+ΔH  
pOHS = pOHB+ΔOH 



Conclusion 

• PS-SFVS study on ion affinity at the long-chain alcohol monolayer/water interface, 

chosen as a prototype for nonionic organic/water interfaces.  

• The experimentally deduced vibrational spectra of the EDL, with the help of Levin’s 

theory, allowed us to find the surface ion densities and surface pH/pOH at the 

alcohol interfaces with various electrolyte solutions.  

• We found that OH–, H3O+, and halide ions could accumulate at the alcohol/water 

interface with the ranking order of: OH– > I– > Cl– ∼ H3O+ > Na+.  

• Adsorption of OH– at the interface was most notable, and suggests that the 

interface with neat water is basic.  



Im χS,eff
(2) of the hexadecanol/water (diff. HCl conc.) 

 

• H+ and Cl– may adsorb differently at the interface when ρB is high. 


