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In recent years, seek for finding new materials for energy 

storage devices continues. Borates and borides are taken the 

interest of researchers due to the high theoretical capacity of 

boron concerning for to lithium and lightweight nature. Metal 

borates and borides are tried to be developed as new anode 

materials with good cyclability, high power, and energy 

density. Moreover, B-O bonding has a suitable redox 

potential to prevent lithium dendrites formation[1] . 

In this study, manganese, iron, niobium, vanadium borides 

and manganese, iron borates were synthesized with different 

routes. For borides, metal oxides were mixed NaBH4 with a 

1:4 molar ratio, respectively. The mixed powder was ball 

milled at 100rpm for 3 hours. Powders were poured into a 

ceramic crucible and kept at 900 °C for 30 minutes under Ar 

with 1 L/min flow rate to solid-state reaction occur. After the 

furnace, powders were washed several times with hot DI 

water and dried under vacuum. For borates, metal chlorides 

were dissolved in DI water and NaBH4 also dissolved in a 

different beaker  having 1:1.5 molar ratio with 7.5% wt. 

NaOH. NaBH4 was added dropwise to ice-cooled metal 

chloride solution with a 3.5 ml/min flow rate. Precipitates 

were collected, washed, and dried under vacuum. 

 

 

Figure 1. XRD analysis of Mn3(BO3)2 

 

 

 

Crystal structure of synthesized powders was analyzed by 

XRD (X-ray diffraction) (Bruker D8 Advance, CuKα 

radiation, 2θ range of 10-90°, 0.05 step size, 2.0°/min data 

collection time). As can be seen on figure 1., single-phase 

crystal manganese borate was synthesized by precipitation. 

Iron boride synthesis was also achieved via solid-state 

reaction method(fig 2.). It also has single-phase crystal 

structure. 

 

As the study continues, purification of manganese, vanadium, 

niobium boride and iron borate is going to be worked on. 

After this process, the electrochemical analysis will be 

carried on. Capacity, rate capability, and capacity retention 

are going to be taken place. Moreover, scanning electron 

microscopy, cyclic voltammetry, and impedance 

spectroscopy are also be carried on synthesized powders. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. XRD analysis of Mn3(BO3) 
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