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EXECUTIVE SUMMARY 
 

This project aimed to developed commercial size lithium-sulfur batteries for large-scale electrical 
energy storage purposes. The initial design of the project aimed to understand the materials and cell 
behaviour with a subsequent goal to develop a conceptual design, fabrication and electrochemical 
data evaluation of commercial size lithium-sulfur batteries. To make this project successful, our 
research team from UTS in collaboration with industry partners such as, DLG Power Battery and 
Korea Electrochemistry Research Institute (KERI) have assembled a pouch-type lithium-sulfur 
battery. We found these prototype lithium-sulfur batteries are superior to commercially available 
lithium-ion batteries regarding the materials cost, delivered capacity and energy densities. This 
commercial size lithium-sulfur battery is in its early stages of development and commercialization 
could be achieved in the near future with improved engineering science and techniques. 

PROJECT OVERVIEW 
 

PROJECT SUMMARY 
This project involves utilizing different scientific approaches to identify and eliminate the problems 
associated with the lithium-sulfur batteries and then with acquired knowledge, developing a 
commercial size lithium-sulfur batteries and electrochemical data evolution. An emphasis was also 
given to identify cost-effective cathodes. Commercial batteries containing different carbonaceous 
material@ sufur cathode, have shown high reversible capacity, excellent rate capability, low capacity 
fading rate and considerable cycling stability.  This suggests carbon materials show a great promise 
for the potential application for lithium-sulfur batteries. 

 

PROJECT SCOPE 
Lithium-sulfur batteries have attracted tremendous interest as next generation battery system 
owing to the high storage capacity, high energy density and reduced cost from the use of sulfur. 
Nevertheless, poor electronic conductivity, huge volume expansion of sulfur and active materials 
shuttling during electrochemical process impede the commercial applications of lithium-sulfur 
batteries. Therefore, this project allows us to develop new materials and mechanisms to eliminate 
the current limitations of this technology. This project also aimed to develop a commercial size 
lithium-sulfur battery through collaboration with industry partners and therefore, holds an 
enormous possibility to match the ever-growing global energy demands. 

 

OUTCOMES 
So far, this project has been very successful from exploring new materials, to understanding and 
controlling Li-S redox reactions under realistic battery condition. Such fundamental research has led 
to several publications in international journals and conferences. Thereby a substantial effort has 
been made to accelerate the pace of innovation in the field of battery research. Targeting the 
commercial applicability, we choose commercially available mesoporous CMK-3, inexpensive carbon 
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black (CB) / carbon nanotubes (CNTs) as conductive additives because they play a crucial role in 
lithium-sulfur battery performance. Through collaboration with industry partners DLG Power Battery 
and Korea Electrochemistry Research Institute (KERI), we have successfully fabricated lithium-sulfur 
pouch cells involving industry-scale, state-of-art battery manufacturing units.  
 
The commercial size (10×5 cm) pouch cells with S@CMK-3 or CB/ CNT-S as cathode materials have 
demonstrated high reversible capacity, excellent rate capability, low capacity fading rate and 
considerable cycling stability. The energy density delivered by this type of battery is almost two 
times higher than those of commercially available lithium-ion batteries. Interestingly, the pouch cells 
also reveal an excellent flexibility by adapting to different folding movements with a folding angle 
from 0 to 180 ˚, which could be transferred to wearable devices. Thereby, the produced lithium-
sulfur pouch cells have enormous potential for commercialization in the near future. 
 
Another important aspect of this project is learning how to work in a harmony as a group, sharing 
our knowledge to achieve the same goal and it also bridges the academic research with its 
commercial possibilities. 

 

TRANSFERABILITY 
The materials and techniques we have adopted in this project have the potential to produce pouch-
cell type lithium-sulfur batteries in commercial scale. 

 

CONCLUSION AND NEXT STEPS 
This project has been very successful in exploring new materials, conceptual understanding of the 
cell electrochemistry and finally, developing commercial size lithium-sulfur batteries. The lithium-
sulfur batteries we have fabricated through collaboration with our industry partners, could be 
commercialised in the near future. 
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LESSON LEARNT REPORT: CREATING A ROBUST PROJECT 
CONSORTIUM 
 

Project Name: Develop Lithium-Sulfur Batteries for Large-Scale Electrical Energy Storage 
(2014/RND106) 

 

Knowledge Category: Technical 
Knowledge Type: Technology 
Technology Type: Rechargeable Batteries 
State/Territory: NSW 

 

KEY LEARNING 
The project target was to develop commercial size lithium-sulfur batteries and measure the 
electrochemical data including, specific capacity, cycle life and energy density. We set out to form a 
consortium of industry partners of complementary expertise to assist with the project goal. From 
the beginning of this project our main industry partner was DLG Power Battery, China. Such 
consortium with DLG Power Battery has enabled us to use their expertise and state-of-art facilities 
to fabricate our commercial size lithium-sulfur batteries and electrochemical testing of those 
batteries. 

IMPLICATIONS FOR FUTURE PROJECTS 
Having benefited from our industry partner, we would like to include such partners in our future 
projects and utilize their expertise in manufacturing and marketing of commercial batteries. We also 
welcome multiple partners with complementary expertise for our future projects as it can bring wide 
range of expertise and would enhance the potential of the consortium.  
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LESSON LEARNT REPORT: PROMOTING EFFECTIVE 
COLLABORATION BETWEEN PROJECT PARTNERS 
 

Project Name: Develop Lithium-Sulphur Batteries for Large-Scale Electrical Energy Storage 
(2014/RND106) 

Knowledge Category: Technical 
Knowledge Type: Technology 
Technology Type: Rechargeable Batteries 
State/Territory: NSW 

 

KEY LEARNING 
This project not only gave us a tremendous opportunity to explore the technological developments, 
but also led to a deep and effective collaboration among the project members. To achieve the 
target, all project members have actively joined the project meeting held every three months 
supervised by the project leader. Sharing the research problems, critical issues and outputs were 
given priority in every meeting. In each discussion season, frank exchange of ideas and feedbacks 
from the group members were encouraged to resolve the technical issues raised during this project. 
Furthermore, when it comes to implementation of our academic research skills to commercial 
applications, our project members have attended the workshop organised by our industry partner 
(DLG Power Battery, China), to have a hand-in experience developing commercial size lithium-sulfur 
batteries. Such close collaboration among the project members and our industry partners helped to 
reach the goal within the targeted timeframe. The photograph below shows the project members 
involved in this project and captured in our lab at UTS. 
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IMPLICATIONS FOR FUTURE PROJECTS 
Given the clear benefits of such supportive approaches among the project members and with the 
industry partners, we would like to expand our collaboration with different interested industry 
partners that will eventually lead towards future successes. 
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LESSON LEARNT REPORT: EFFECTIVE METHODS OF 
COMMERCIALISING PROJECT OUTCOMES 
 

Project Name: Develop Lithium-Sulphur Batteries for Large-Scale Electrical Energy Storage 
(2014/RND106) 

Knowledge Category: Technical 
Knowledge Type: Technology 
Technology Type: Rechargeable Batteries 
State/Territory: NSW 

 

KEY LEARNING 
This project led to successful development of commercial size lithium-sulfur batteries. With 
improvised engineering science and techniques, this lithium-sulfur battery has the potential to be 
commercialized in the future. The important aspect of this success is practical thinking of materials 
selection, development and rational design of commercial cells. Direct involvement of our industry 
partners enabled us to utilize their state-of-art battery production units to fabricate our battery and 
testing the electrochemical performance. This project holds a matter of great importance since, 
linking the academic research and the commercial applications is quite challenging to perform. 
Digital photos of commercial lithium-sulfur pouch cell in 10×5 cm, similar to size of an iphone6. 
Different lithium-sulfur batteries involving cost-effective cathodes S@CB, S@CNT and S@CB-CNT. 
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IMPLICATIONS FOR FUTURE PROJECTS 
The involvement of project partner with hands on experiences in industry-scale production and 
marketing of lithium-ion batteries was extremely helpful in directing our research in a practical 
manner and we would like to continue this in future projects. Further industry collaboration would 
also help with legal and other unforeseen circumstances. 
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LESSON LEARNT REPORT: LEAVING SPACE TO EXPLORE NEW 
DEVELOPMENTS IN R&D PROJECT 
Project Name: Develop Lithium-Sulphur Batteries for Large-Scale Electrical Energy Storage 
(2014/RND106) 

 

Knowledge Category: Technical 
Knowledge Type: Technology 
Technology Type: Rechargeable Batteries 
State/Territory: NSW 

 

KEY LEARNING 
Apart from reaching the primary project goal, during the entire duration of this project, we have 
developed several novel materials and adapted powerful techniques to explore new dimensions of 
battery research. Those new findings are indeed an exemplary of cutting-edge research. We believe 
this is only possible as the project plan was very detailed and flexible from the beginning. Our key 
learning in this aspect is that a project shouldn’t be defined too narrowly, rather it must be versatile 
enough so that unforeseen opportunity can be completely exploited without compromising the 
primary project goals.  

IMPLICATIONS FOR FUTURE PROJECTS 
Before overseeing a new project, the emphasis should be given on targeting a viable and well-
defined project agenda without compromising the diversity of that project. Such diverse project will 
bring enormous possibilities to exploit the unforeseen opportunities. 


