
The Encapsulation of Sulphur in Metal Organic Materials for Lithium Sulphur 

Batteries 

Sarah J. Foley
1,2

, Michael J. Zaworotko
1
, Kevin M. Ryan

2 

Crystal Engineering, University of Limerick, Limerick, Ireland
1 

Nanotechnology Research, University of Limerick, Limerick, Ireland
2 

Sarah.Foley@ul.ie, Michael.Zaworotko@ul.ie, Kevin.M.Ryan@ul.ie 

Keywords: Lithium Sulphur Batteries, Metal Organic Materials 

Abstract 

There is an ever increasing need to create more 

efficient rechargeable batteries that meet the needs 

of today’s world. Lithium sulphur batteries are a 

step in this direction. This project focuses the 

encapsulation and loading of sulphur into metal 

organic framework for lithium sulphur batteries. 

1. Introduction 

In recent years lithium sulphur batteries are 

considered to be a good contender for next 

generation high energy batteries
1
. As a cathode 

material, sulphur has a high theoretical capacity 

(1675mAh/g). Sulphur is also cheap and 

environmentally friendly
2
. This type of 

rechargeable battery suffers from severe capacity 

degradation and low utilisation of sulphur. This is 

mainly due to the shuttle mechanism caused by 

long chain lithium polysulphides and the insulating 

nature of sulphur.  

One of the most effective methods to reduce these 

problems is to create a host porous material to 

encapsulate the sulphur which ensures a uniform 

dispersion of sulphur and traps the lithium 

polysulphides. Metal organic materials (MOMs) 

have the highest surface area of any material 

known to man. They are modular in nature and 

many contain cage-like pores with large pore 

diameter but small apertures
4
, making them ideal 

candidates as sulphur host materials. At UL we use 

MOMs with a pcu network and have 1 nm pores as 

the host material.  We are investigating different 

methods of encapsulating sulphur, via melt 

diffusion, solvent diffusion and sublimation 

diffusion. These methods affect the amount of 

sulphur loaded into the MOM pores, which impacts 

the efficiency of the cathode battery. 

 

2. Results 

 

Figure 1: MOOFOUR-1-Ni structure along the 

[001] plane (Hydrogens omitted for clarity) 

 

Figure 2: TEM image of particle of MOOFOUR-1-

Ni with no Sulphur inside 
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