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Abstract 
Earth-abundant and thermally stable, tin sulfide (SnS) as a distinctive in-plane anisotropic 
semiconductor has gained significant attention due to its promise in thermal electrics,1 
photodetectors,2 field-effect transistors,3 catalysis,4 and energy storage.5 Two-dimensional (2D) 
SnS can be synthesised via sonication-assisted liquid exfoliation,6,7 but the challenges of large-
size flakes and scalable, green, and cost-effective synthesis remains. Here we report an 
organic cation intercalation-assisted, fast, and scalable liquid exfoliation method for high-
quality 2D SnS without sonication at a mild temperature and ambient pressure in continuous 
flow. The as synthesised 2D SnS exhibited an average size of 400 nm and has rich functional 
group on the surface. The properties of the 2D SnS have been characterised. This work opens 
a new frontier to advance mass production of high-quality and tuneable 2D SnS in a wide 
range of applications.  
 
References 
 
[1] Hu, Y.; Bai, S.; Gao, D.; Su, L.; Shi, H.; Gao, T.; Zhan, S.; Liu, S.; Liu, S.; Li, Y.; Chen, P.; Liu, R.; 

Qin, B.; Zhao, L.-D. J. Am. Chem. Soc. 147 (2025), 44572–44580 
[2] Mahdi, M. S.; Ibrahim, K.; Ahmed, N. M.; Kadhim, A.; Azzez, S. A.; Mustafa, F. I.; 

Bououdina, M. Flexible. Mater. Res. Express, 4 (2017), 105033.  
[3] Weihao W.; Tao Z.; Aleksandr S.; Huihui Z.; Yichen W.; Fengzhi W.; Xiaoli P.; Qiaoqi L.; 

Chao Q.; Xinhua P.; Yu-Jia Z.; Chris V. H.; Zhizhen Y. Adv. Electron. Mater. 11 (2021), 2062.  
[4] Iravani, N.; Keshavarz, M.; Shojaeian K., H. A.; Parandvar, R. Chin. J. Catal. 36 (2015), 

626–633.  
[5] Zhu, Y.; Zhu, Z.; Yan, D.; Wang, Z.; Wu, R.; Niu, X.; Li, H.; Jiang, J.; Chen, J. S. J. Solid State 

Chem. 332(2024), 124585. 
[6] Brent, J. R.; Lewis, D. J.; Lorenz, T.; Lewis, E. A.; Savjani, N.; Haigh, S. J.; Seifert, G.; Derby, 

B.; O’Brien, P. J. Am. Chem. Soc. 137 (2015), 12689–12696.  
[7] Sarkar, A. S.; Konidakis, I.; Gagaoudakis, E.; Maragkakis, G. M.; Psilodimitrakopoulos, S.; 

Katerinopoulou, D.; Sygellou, L.; Deligeorgis, G.; Binas, V.; Oikonomou, I. M.; Komninou, 
P.; Kiriakidis, G.; Kioseoglou, G.; Stratakis, E. Adv. Sci. 10 (2023), 2201842.  

 
Figures 
 

 
 
Figure 1: a) Scanning Electron Microscopy image of 2D SnS. b) Fourier Transform Infrared Spectra of 
bulk and 2D SnS. 


