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Conclusions Acknowledgments 

Electrochemical Performance 

•Specific capacity ~ 90mAh/g (Glucose 1500oC.) 

•Good cycling performance: Capacity retention of 80% after 50 cycles.  

• Initial CE ~ 60%  

 *Contact Details: Magdalena Titirici  ;  Email: m.m.titirici@qmul.ac.uk  ;  Visit: https://titiricigroup.org/ 

Half Cell testing based on Glucose and Cellulose Half Cell testing based on Nitrogen Content and Porosity 

Hard Carbon Synthesis and Characterisation 

Hydrothermal 
Synthesis 

230 °C / 12 h 

Biomass derivatives 
•Glucose 
•Cellulose 
•Chitin 

• Disordered carbon 

• Amorphous structure 

Carbonisation 

(1000oC or 1500oC) 

2h, under N2 gas 

 

Objectives 

+ 

Hard carbon anode materials synthesis of anodes in NiBs from biomass derivatives 
and investigation of the effect on electrochemical performance by: 

• Carbonisation temperature 
• Doping of Nitrogen heteroatoms 

• Porosity (Soft Templating) 

Biomass derived hard carbon materials can be used as 
negative electrodes in bŀπƛƻƴ batteries. The 
demonstrated cycle life is an important requirement 
for practical energy storage applications. 
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Soft Templating 

Doping of Nitrogen 
heteroatoms by 

ammonium nitrate, 
urea and melamine  

Introduction 

Sodium-ion batteries (NiBs):  
alternative to lithium ion batteries for large-
scale and low cost electrical energy storage 

applications 
 

The most promising candidates for anodes: 
Disordered Hard Carbons! 

 
VAbundant 

 
VCheap 

Na ions are too big 
to intercalate into 
graphitic layers!!! ! 

No significant improvement by nitrogen 
content (up to ~4%) or a much higher surface 

area. Further investigation is needed. 
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Coupling with cathodes synthesized by Johnson Matthey 

Sodium Ion full cells production and scale up 
(based on best half cell configurations 


