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Silicon anodes are the most investigated materials for Li-ion batteries (LIBs) owing to their high 

theoretical capacity and low working potential. However, significant volume changes and low 

conductivity hinder their practical applications. The addition of carbon and the formation of a 

silicon/carbon composite are established paths for improving the structural stability and conductivity of 

silicon anodes. In this study, spent coffee waste (SCW) was chosen as an eco-friendly and cost-effective 

carbon source for fabricating a composite with silicon. The prepared Si and SCW-derived activated 

carbon (SCWAC) composite was studied as an anode for Li-ion batteries. The composite exhibited 

improved electrochemical performance compared to bare silicon nanoparticles. The noticeable 

improvement could be attributed to the structural stability and conductivity provided by the SCWAC 

matrix. The proposed composite delivered a discharge capacity of 1122 mAh g‒1 after 100 cycles at a 

current density of 200 mA g‒1. The composite also showed better Li+ diffusion properties, which 

enhanced the Li+-ion storage capability. This work contributes to the development of eco-environmental 

batteries using low-cost materials, as a promising solution to address increasing energy storage demands. 
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