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ABSTRACT 
Energy conversion processes are driven by charge transfer. Most chemists think primarily of 

electron rearrangements involved in chemical reactions, however, protons are intimately 

involved in facilitating these critical energy storing and harnessing reactions. To understand 

these chemical processes, fundamental, mechanistic understanding of electron transfer (ET) 

coupled with proton motion is critically important in order to connect molecular structure with 

chemical reactivity. Drawing from nature, chemists have sought insight from this proton-coupled 

electron transfer (PCET) to improve energetic and kinetic favorability of chemical 

transformations. Chemists can seek additional energetic advantage by using solar energy to drive 

such coupled reactions. Therefore, fundamental mechanistic insight to the influences of proton 

motion on photo-induced ET is imperative to connect molecular structure with photo-chemical 

reactivity. Mechanistic study of excited-state PCET must modulate both the ET and proton 

transfer (PT) pathways in model systems. This talk will describe our efforts with excited-state 

PCET model systems based on highly oxidizing rhenium carbonyl-based photo-oxidants and 

azo-dyes. Further, I will introduce our recent work on stibnite (Sb2S3), which can be employed as 

the photo-active layer in next generation thin-film solar cells. Sb2S3 is of particular interest due 

to the suitable band gap of 1.7 eV and high absorption coefficient (1.8 × 105 cm–1 at 450 nm). I 

will present our work using transient absorption spectroscopy to directly observe carrier 

diffusion, electron transfer, hole transfer and charge recombination through uniform ultra-thin (< 

3 nm) layers of insulating or transport materials deposited by atomic layer deposition (ALD) that 

are coupled to photo-active materials. Our results will be used to correlate the structure and 



function of material thickness and transport type to develop a fundamental, detailed, quantitative 

understanding of photo-induced ET dynamics through thin films of materials. 
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photovoltaic devices.   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Committee members:  

Dr. Pier Champagne – pier.a.champagne@njit.edu 

 Dr. Hao Chen – hao.chen.2@njit.edu 

mailto:pier.a.champagne@njit.edu
mailto:hao.chen.2@njit.edu

