
 

 

Recent work by Kusaka et al. [1] using femtosecond time-resolved vibrational spectroscopy 

has shown that the photochemical hydrogen dissociation of phenol at the air-water interface 

proceeds 104 times faster than in the bulk aqueous phase. It was suggested that the interface 

provides a distinct reaction environment which modifies the electronic states of phenol allowing 

for faster H dissociation via the ππ*-πσ* conical intersection. 

We have investigated this process theoretically using time-dependent quantum dynamics 

simulations. Building on previous work for gas phase phenol [2], the on-the-fly Direct Dynamics 

variational Multi-Configurational Gaussian (DD-vMCG) method has been applied to phenol-H2O 

and phenol-(H2O)2 clusters on excited electronic states. The results of these simulations will be 

discussed in the context of the spectroscopy experiments. It will be shown that they suggest a 

different explanation for ultrafast phenol dissociation at the air-water interface than was 

suggested by Kusaka et al.  
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