
Graphene2022                                                    Aachen (Germany) 

Synthesis of MoS2 by DLI-CVD – an effective technique for the 
homogeneous deposition of MoS2 on Si/SiO2  

 
Felipe Wasem Kleina 

Houssine Makhlouf,a Vincent Astié,b Jean-Manuel Decams,b Romain Parret,c Sandrine Juillaguet,a 
Sylvie Contreras,a Jean-Roch Huntzinger,a Ahmed Azmi Zahab,a Matthieu Paillet,a Perine Landois a 
a Laboratoire Charles Coulomb, CNRS, University of Montpellier, 34095 Montpellier, France 
b Annealsys, 139 rue des Walkyries, 34000 Montpellier, France  
c Aix Marseille University, CNRS, CINAM, UMR 7325, Campus de Luminy, 13288, Marseille, France 

felipe.wasem-klein@umontpellier.fr  
 
 
Abstract  
 
Since the first isolation of graphene, diverse 2D materials have been studied due to their 
remarkable properties. Among these, MoS2 has many potential applications due to its semi-
conductor nature with a direct band gap (for the isolated monolayer), allowing it to be 
used in next-generation optoelectronic and switching devices [1,2]. Classic synthesis of 
these materials is performed by chemical vapor deposition (CVD), which can produce 
flakes of the material [1,3,4]. However, challenges are still present for large scale 
applications, specially related to increasing flake size and density, as well as creating 
reproducible protocols for its synthesis [4]. We demonstrate a new method for MoS2 

synthesis through Direct Liquid Injection (DLI-CVD) [5], which results in an inch scale 
homogeneous deposit of MoS2 on Si/SiO2 substrates. Through modification of the 
parameters of the synthesis it was possible to control the thickness of the deposited layer.  
Complementary studies (reflectance, Raman and photoluminescence spectroscopies) 
indicate the success of the synthesis and the quality of the deposited layer. Especially, 
optimization of the thickness around the monolayer results in a photoluminescence (PL) 
yield of the same order of magnitude as the exfoliated monolayer (Figure 1). The ease of 
the synthesis and the possibility for large area deposition may lead to future applications of 
this method for example on the manufacturing of optoelectronic devices. 

References 
 

[1] Li, X. and Zhu, H. 2015 Two-dimensional MoS2: Properties, preparation, and 
applications J. Mater. 1 (2015) 33–44 

[2] Gupta, D., Chauhan, V., and Kumar, R., Inorg. Chem. Commun. 121 1(2020) 08200 
[3] Cai, Z., Liu, B., Zou, X. and Cheng, H. M., Chem. Rev. 118 (2018) 6091–133 
[4] Seravalli, L. and Bosi, M., Materials (Basel). 14 (2021) 7590 
[5] Astié, V., Millon, C., Decams, J.-M., and Bartasyte, A., IntechOpen vol.11 (2019) 13 

 
Figures 

 
Figure 1: PL intensity of the MoS2 obtained through DLI-CVD (black) compared to that of exfoliated 
1L MoS2 (red)  


