
size = 22.3 nm 

Tin Monosulfide (SnS) Synthesis 
Anne K. Hunter, Nancy D. Trejo, Eray S. Aydil 

Department of Chemical Engineering and Materials Science, University of Minnesota 

 

 

 

 

A Promising Solar Cell Material and 2D Semiconductor 

SnS Platelet Synthesis 

SnS Platelet Characterization 

Reaction Time 

Acknowledgements 

1. Dissolve tin(IV) 

diethyldithiocarbamate precursor 

in oleic acid 

2. Inject precursor into heated oleylamine to form SnS 

nanoplatelets 

Effects of Synthesis Conditions 

Scanning Electron Microscopy (SEM) 

Raman 

XRD 

 This work was supported partially by the National Science Foundation through the University of Minnesota MRSEC under Award Number DMR - 1420013 

 Parts of this work were carried out at the University of Minnesota Characterization Facility 

Oleylamine Volume 

Reaction Temperature 

 SnS plate size increases with decreasing oleylamine volume 

  -This trend is surprising because nucleation for injecting into a small volume is  expected to be  

   faster since lower temperatures that favor nucleation are reached during the reaction  

 XRD shows a pronounced (040) peak for larger plates, indicating that the largest surface of the platelet 

corresponds to the (040) plane 

  -(040) plane diffraction is highest for large plates because they deposit flat on the surface with the 

   (040) planes facing up 

 XRD shows only SnS peaks: if other phases such as SnS2 are present, amounts below the detection limit 

 Raman scattering shows peaks at 96, 161, 186, and 217 cm
-1

, which are consistent with SnS 

 XRD and SEM show that SnS plates grow larger with time 

 SEM shows larger and flatter plates with increasing reaction 

time 

 XRD and Raman show the presence of SnS; however, the      

morphology of the particles obtained at 1 min and 10 min      

are drastically different 

 Plate morphology is not evident at 1 min but becomes more 

prevalent at 10 min as the particles grow 

 -This indicates there is dissolution and regrowth to form the   

  platelets after the initial particle formation 

 XRD shows the presence of SnS at all three reaction temperatures 

 SEM shows that the SnS plates grow larger at higher temperatures 

 Raman scattering at 340 °C and 322 °C is consistent with SnS 

 Raman scattering at 300 °C has a peak at 312 cm
-1

 which shows the         

unambiguous presence of SnS2   

 -This suggests that SnS2 is a precursor to the formation of SnS 
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3. Centrifuge and disperse SnS platelets in toluene 
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What is SnS? 

 Layered structure 

 Potential photovoltaic material 

 Potential 2D semiconductor 

 Materials are inexpensive and abundant 

Goals: 

 Controllably synthesize thin SnS plates 

 Study the effects of synthesis conditions 

on SnS morphology and phase purity 
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