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RESEARCH GOALS 

 
ACTUAL PERFORMANCE AND ACCOMPLISHMENTS 

% OF GOAL 

COMPLETED 
Synthesizing perovskites with 
triplet-active cations 

Perovskite syntheses with aminopyrene, aminobenzophenone, and 
naphthylethylamine cations were attempted. Naphthylethylamine synthesis 
was successful 

100% 

Demonstrating triplet energy 
transfer from the PbBr4 unit to 
the cation 

Phosphorescence was both measured and visually confirmed 100% 

Demonstrating electron 
transfer from the perovskite to 
an acceptor 

Electron transfer was seen through the use of fluorescence quenching with 
C60 (fullerene) 

100% 

Determining the mechanism of 
quenching 

Performing Stern-Volmer analysis on the quenching process 0% 
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The summer research experience exceeded my expectations. My instructor, graduate students, and fellow undergraduate researchers were all very 
helpful. The other RadLab personnel (machinist, glassblower, etc.) were also very helpful and treated me like a full-time member of the lab.  
 
 
 
 
 

 
FINAL WRITTEN REPORT 

 
Harvesting light to drive chemical reactions (photocatalysis) requires careful control of the flow of energy. Recently, 

two-dimensional (2D) lead halide perovskites have been demonstrated to have a wide range of beneficial properties 

for photocatalysis: strong light absorption, tunable optoelectronic properties, and ease of synthesis. One way to 

harvest the energy from perovskite nanomaterials is to store that energy in long-lived molecular states called triplets. 

These triplet states can be used to increase visible light absorption for solar cell applications through photon 

upconversion or can be used to drive selective photocatalytic reactions. Molecules such as pyrene, benzophenone, 

and naphthylethylene have been well-studied for their triplet-forming properties and are good model systems. 

However, attempts to combine the beneficial properties of perovskites and triplet-forming molecules are lacking. 

Herein, we attempted to synthesize lead halide perovskites which incorporate these molecules into their structure. 

Although aminopyrene and aminobenzophenone-based 2D perovskites could not be formed, we were successful in 

forming perovskites with naphthylethylamine (NEA). The syntheses of (NEA)2PbI4 and (NEA)2PbBr4 2D perovskites 

were confirmed through their UV-visible absorption and photoluminescence spectra. Films of (NEA)2PbI4 and 

(NEA)2PbBr4 were made by spin-coating the substrates onto FTO glass. Solution-stable colloidal particles of both 

were also made by diluting in toluene. The colloids of (NEA)2PbBr4 showed phosphorescence at higher 

concentrations, which signifies migration of energy from the lead halide (PbBr4) unit to the NEA through triplet energy 

transfer (TET).  

 

 

 

 

 

 

 

 

 

 

 

Future studies will investigate the TET process through transient absorption measurements and measurements of 

the phosphorescence signal at liquid nitrogen temperatures (77 K). Beyond TET as an energy harvesting 

mechanism, we also explored electron transfer from (NEA)2PbBr4 to C60 molecules. At room temperature, addition of 

small amounts of C60 quenched the fluorescence signal of the (NEA)2PbBr4 colloids, which implies electron transfer is 

occurring.  
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A – (NEA)2PbBr4 synthesized 

with NEA·HCl 

B – (NEA)2PbBr4 synthesized 

with free amine 



 

 

 

 

 

 

 

 

 

 

Future studies will characterize the energy- and electron-transfer capabilities of this NEA system to better 

understand how to control the flow of energy in these photocatalysts. 

 

Fluorescence Quenching with C60 

The legend represents the 

concentration of C60 in the 

cuvette 


