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Design CsPbBr3 nanocrystals 
that are tolerant to polar 
solvents 

Managed to collaborate with another group working on polymers to design 
a polymer for passivating the surfaces of the nanocrystals.  

100% 

Study electron transfer 
mechanisms 

Utilized ultrafast transient absorption spectroscopy and stead-state 
photolysis to characterize forward and back electron transfer processes.  

100% 

Write and submit a paper to 
peer-reviewed journal. 

The experiments were concluded, and the article was drafted and 
submitted. It is currently under review by Journal of Chemical Physics (JCP). 
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(Additional Details, Technical Results, Charts and Graphics) 

 

In-situ polymer capping of cesium lead bromide (CsPbBr3) nanocrystals 
with polymethyl acrylate (PMA) is an effective approach to improve the 
stability of the nanocrystal in polar medium. This polymer capping 
extends the application of CsPbBr3 in photocatalysis in otherwise ‘harsh’ 
polar environments (Fig. 1). The photoinduced electron transfer 
properties of PMA-capped CsPbBr3 nanocrystals were probed using 
surface bound viologen molecules with different alkyl chains as redox-
couples (Scheme 1). The apparent association constant (Kapp) obtained 
for the binding of viologen molecules with PMA-capped CsPbBr3 was 2.3 
× 107 M-1. This value is an order of magnitude greater than that obtained 
with oleic acid/oleylamine-capped CsPbBr3. Although the length of the 
alkyl chain of the viologen molecule did not show any impact on the 
electron transfer rate constant, it influenced the charge separation 
efficiency and net electron transfer quantum yield.  Viologen moieties 
with shorter alkyl chain length exhibited charge separation efficiency of 
72% as compared to 50% for the longer chain alkyl chain length 
viologens.  
 
The key take home was that in photocatalytic studies it is not sufficient to demonstrate just the forward electron transfer. It is 
equally important to estimate various back electron transfer steps that ultimately determine the effectiveness of a photocatalyst 
for photoinduced electron transfer (Scheme 2).   

 
 

 

Scheme 2. Summary of electron transfer 

events between PMA-capped CsPbBr3 and 

viologen in ultrafast spectroscopy and 

steady-state photolysis. 

 

Scheme 1. Photoinduced electron transfer 

between PMA-capped CsPbBr3 nanocrystals 

and viologen. 
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Figure 1. (A) Absorption spectra of PMA-capped CsPbBr3 

nanocrystals in different ratios of toluene/ethanol. (B) Changes 

in emission intensity of the PMA-capped CsPbBr3 nanocrystals as 

a function of increasing ethanol percentage in toluene. No 

significant change in absorbance seen at higher concentration of 

ethanol confirms the protection provided by PMA capping in a 

medium with increased polarity. 
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