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Lithium ion batteries (LIBs) are known as one of the most 

favoured energy storage technology compared to others due to 

their excellent cycling performance as well as good energy 

density1. These features trigger their intensive usage from 

electric cars to portable electronic devices. However, lithium 

resources are limited in nature and inversely expensive which 

require to focus on and develop alternative energy technologies. 

By exhibiting similar physicochemical properties with lithium as 

well as wide abundance and low production cost of sodium, 

sodium ion batteries (SIBs) have emerged as a new and suitable 

technology2. Since the size of the sodium ions is larger than 

lithium ions, the graphite anode which is the most common 

anode material for LIBs can not be used for SIBs3. Therefore, it 

is necessary to search for convenient anode materials which will 

be able to host sodium ions sufficiently.  

Among the carbon anode materials, usage of hard carbons 

derived from biomass resources are considered as cheap and 

sustainable aproach since these biowastes are abundant and 

enable easy and sustainable conversion process into carbon 

structures4. However, electrochemical properties such as rate 

capability and cycling performance of hard carbons need to be 

improved and introducing porous structures into carbon 

structures are considered as suitable strategy to gain further 

improvement in terms of those properties. By introducing 

porosity within carbon structure, larger specific surface area, 

shorter diffusion pathways with higher diffusion coefficient 

values, controllable pore size distribution as well as enhanced 

contact area of electrode/electrolyte interface for more 

favourable sodium ion transportation are achieved. In order to 

get even further improvement in terms of electrochemical 

performance, porous carbons are doped by heteratoms especially 

with nitrogen to provide extra active sites for sodium ion 

storage5. One of the most sustainable porous carbon preparation 

approach is called “salt templating” in which carbon precursors 

are mixed with non-carbonizable salt or salt mixtures6,7. 

Herein, the preparation of N-doped porous carbon structure 

(donated as GA-ST-800) via salt templating method by mixing 

the LiCl/ZnCl2 inorganic salt mixture as template and 

glucosamine as carbon precursor with subsequent pyrolysis 

treatment at 800 °C is presented. Apart from that, hard carbon 

(donated as GA-P-800) derived via direct pyrolysis of 

glucosamine at 800 °C is also introduced in order to observe the 

contribution of salt templating procedure on structural, 

morphological and electrochemical properties of anode materials. 

All in all, GA-ST-800 anode material displays improved 

electrochemical properties compared to the GA-P-800 by 

exhibiting superior cycling stability with a discharge capacity of 

202 mAh/g at a current density of C/10 after 350 cycles as 

presented in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Cycle performances of salt-templated porous carbon 

and hard carbon anode material treated at 800 °C 
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