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Acceleration of Reactions in Charged Microdroplets 

Using high-resolution mass spectrometry, we have studied the synthesis of isoquinoline in a charged electrospray 
droplet and the complexation between cytochrome c and maltose in a fused droplet to investigate the feasibility of 
droplets to drive reactions (both covalent and noncovalent interactions) at a faster rate than that observed in 
conventional bulk solution. In both cases we found marked acceleration of reaction, by a factor of a million or more 
in the former and a factor of a thousand or more in the latter.  
 
We believe that carrying out reactions in microdroplets (about 1 – 15 μm in diameter corresponding to 0.5 pL – 
2 nL) is a general method for increasing reaction rates. The mechanism is not presently established but droplet 
evaporation and droplet confinement of reagents appear to be two important factors among others.  
 
In the case of fused water droplets, evaporation has been shown to be almost negligible during the flight time from 
where droplet fusion occurs and the droplets enter the heated capillary inlet of the mass spectrometer. This 
suggests that (1) evaporation is not responsible for the acceleration process in aqueous droplet fusion and (2) the 
droplet-air interface may play a significant role in accelerating the reaction.  
 
We argue that this 'microdroplet chemistry' could be a remarkable alternative to accelerate slow and difficult 
reactions, and in conjunction with mass spectrometry, it may provide a new arena for studying chemical and 
biochemical reactions in a confined environment. 

 
 
 

Tuesday, October 20, 2015 at 5:15 PM 
C 243 

 
 
 

Prof. Schwarz (TUB) 
Organizer 

 


	UniCat Colloquium

