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ABSTRACT 

MoS2 is an extensively studied, industrially relevant material with a variety of applications ranging from 

lubrication to photovoltaics, energy storage, and industrial catlytic reactions. Few layer MoS2 is of 

particular interest due to its transition from indirect to direct bandgap between mono- and bilayer and also 

its plethora of active sites along the flake edge. The sensitivity of the excitonic emission of MoS2 to the 

chemistry and structure of the flakes allows for in situ monitoring of reactions and interactions on 

individual microscopic flakes. In this study, photoluminesence imaging of chemical vapor deposition-

grown monolayer MoS2 flakes revealed a dramatic quenching of the flake’s emission upon exposure to 

gaseous and liquid pyridine. MoS2 flakes on silicon wafer in a closed reaction cell (Linkam Scientific) was 

exposed to gaseous pyridine generated by nitrogen bubbled through liquid pyridine. A sudden and dramatic 

reaction between the pyridine and MoS2 resulted in a >99% decrease in the overall photoluminescence 

(Fig. 1a,b). Detailed analysis shows almost complete suppression of the A0 neutral exciton emission (Fig. 

1c).  A similar reaction occurs between liquid pyridine and MoS2 flakes. PL mapping images revealed only 

a ~50% loss in the overall photoluminescence (Fig. 1d,e).  Both A0 neutral exciton and A- trion emissions 

are partially suppressed (Fig 1f).  Post reaction, no pyridine was detectable on the flakes with Raman, NIR, 

Fluorescence, or UV-VIS spectroscopic techniques implying the possibility of charge transfer between 

MoS2 and pyridine. 

Figure 1.  Photoluminescence maps of MoS2 a) before and b) after MoS2 monolayer 

flake interacts with gaseous pyridine. d) Before and e) after MoS2 monolayer flake 

interacts with liquid pyridine. Photoluminescence spectra before and after reaction 

with c) gaseous pyridine and f) liquid pyridine. 


