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Abstract: ZnSe- reduced graphene oxides (ZnSe-rGO) nanocomposite with ZnSe dispersed in 

rGO is prepared via a one-step hydrothermal method and applied as the anode materials for both 

lithium and sodium ion batteries (LIBs/SIBs). The as-prepared composite exhibits greatly 

enhanced reversible capacity, excellent cycling stability and rate capability (530 mAh/g after 100 

cycles at 500 mA/g in LIBs, 259.5 mAh/g after 50 cycles at the current density of 100 mA/g in 

SIBs) compared with bare ZnSe in both lithium and sodium storage. The rGO plays an 

influential role in enhancing the conductivity of the nanocomposites, buffering the volume 

change and preventing the aggregation of ZnSe particles during cycling process, thus securing 

the high structure stability and reversibility of the electrode.
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The graphene content in ZnSe/rGO nanocomposites can be calculated according to the following 
equation:

Graphene 

content 1 9.3%= 100% * (
‒

1 ‒ 𝑊𝑒𝑖𝑔ℎ𝑡 𝑙𝑜𝑠𝑠 𝑜𝑓 𝑍𝑛𝑆𝑒/𝑔𝑟𝑎𝑝ℎ𝑒𝑛𝑒 𝑛𝑎𝑛𝑜𝑐𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑒 
1 ‒ 𝑊𝑒𝑖𝑔ℎ𝑡 𝑙𝑜𝑠𝑠 𝑜𝑓 𝑍𝑛𝑆𝑒
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Fig. S1 Rate capability of rGO in lithium (a)  and sodium (b)  ion batteries
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Fig. S2 TGA results of ZnSe-rGO-2 and ZnSe-rGO-3(a); Rate capability(b) and cycle 

performance(c) of ZnSe-rGO-2 and ZnSe-rGO-3 in sodium ion batteries


