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Towards quantification of covalent modification on semiconducting MosS,
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Introduction
One of the challenges in integrating 2D materials into technological applications is a lack of Electronic propertles and photolumlnescence of ZH'MOSZ
scalable means of controlling and quantifying properties of these materials. Weak covalent Single layer 2H-MoS, is highly photoluminescent due to a direct bandgap in its monolayer state. Functionalization
molecular functionalization methods have been reported to allow modifications of these materials and its corresponding doping introduce additional charges into the basal plane of MoS,. In a photoexcited material,
without compromising their valued physical and mechanical properties.! these charges wil interact with excitons to form trions. istine 2H-phase

2H-MosS, 1T’-MoS, p

MoS, has caught the attention of researchers for its semiconducting etallic Formation of trions opens new non-radiative recombination pathways
phase-dependent  optoelectronics among  other . non-fluorescent that lead to a decrease in the yield of radiative recombination. This 2H-Mos/sapphire

interesting properties. In its stable 2H-phase, MoS, is
a fluorescent semiconductor with a direct bandgap.
Upon charge injection, it turns into the 1T-phase
which is reactive and metallic in nature.

allows us to probe and quantify the changes in electronic state of the
material by studying variations in its photoluminescence (PL).

The monolayer of MoS, used in our experiments is prepared by
chemical vapor deposition (CVD) on a sapphire substrate.

fluorescence intensity of 2H-MoS,
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Covalent functionalization using diazonium chemistry o ODNes, |
= 1207 4-nitrobenzene-decorated MoS, i
Efficient bond formation and its tunable nature makes diazonium chemistry suitable for functionalizing 2D surfaces.l*3! 2D materials are very sensitive to surface g 1004 * ] - - w
phenomena. Hence it is also crucial to have a method of functionalization that does not dope or introduce defects to the material. % . free of d, or J, peaks n A Nochange i‘gdefect |
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Can be removed by washing N, The chemistry [1] | Conserves semiconducting phase,

no additional defects.

Demonstrating concentration dependence of functionalization Reaction dynamics: influence of the reducing agent
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AFM and PL studies independently confirm the concentration dependence Visualizing the promotion of functionalization by reducing agent

Visualizing evolution of surface structures Kinetics and substituent group effect on functionalization

NO2 4.nitrobenzene 4-methoxybenzene OCH;

I.)lsplailym.g differences |n. radical (NBD) radical (MBD)
functionalization between radicals

of different nature. :

Nucleation-growth of grafted structures
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We present a tool for quantifying surface and electronic effects of chemical

functionalization on sl-MoS, by combining AFM and photoluminescence means of
characterizations. Acknowledgement
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