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Tin disulfide (SnS2) hierarchical structures were successfully synthesized through a 
straightforward hydrothermal method, with the aim of optimizing their application in lithium-
ion batteries. A prevalent issue in these batteries, marked by rapid capacity deterioration 
during cycling, can be attributed to substantial volume fluctuations, resulting in particle 
fragmentation and suboptimal contact between the active material and the current collector. 
This problem has been addressed and mitigated in an innovative manner through the surface 
modification of the entire SnS2 electrode using a convenient technique known as atomic layer 
deposition (ALD). ALD offers the advantage of uniformly creating a conformal layer of 
aluminum oxide (Al2O3) on the porous electrode, effectively enhancing the electrochemical 
performance of these materials. 

Because of its huge gravimetric and volumetric capacity, light weight, extended cycle 
life, and memory-free effects, rechargeable Li-ion batteries (LIBs) have become one of the 
most appealing energy storage systems for HEVs and EVs. Because conventional graphite 
anodes are incapable of forming next-generation LIBs that demand high capacity and power 
density as well as exceptional safety, a plethora of innovative anode materials for LIBs have 
been discovered in recent years. For example, there is an increase in research on tin-based 
materials for the LIB anode, particularly SnS2. It has a multilayer hexagonal CdI2-type 
structure for the crystal, with tin atom sheets sandwiched between two densely packed sulphur 
atom sheets and held together via van der Waals forces. It has a larger theoretical Li-storage 
capacity of 645 mA h g—1 than graphite (372 mA h g—1), but it has drawbacks such as low 
cycle stability. The fast capacity degradation of SnS2 is attributed to its massive volume 
change (200%) during the Li-ion insertion/extraction process, which might cause stresses and 

cracks as well as increased pulverization of the active SnS2 
particles. Many possible answers to the problem have been 
presented, which may be broadly categorized into three types. 
The first is to fabricate nanostructured materials SnS2 in a 0 D to 
3D configuration that can survive volume changes and promote 
charge transfer. The second is to create SnS2 composites with 
carbonaceous materials (carbon particles, CNTs, graphene, etc.) 
and semiconductors (TiO2) that may not only cushion volume 
expansion but also increase SnS2 conductivity. 

 
1 fig. lithium-ion batteries 

 
[1] D sheng Guan et all: Atomic Layer Deposition of Alumina Coatings onto SnS2 for Lithium-Ion Battery 
Applications, Electrochimica Acta, www.e lsevier.com/loca te/ele cta cta   
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