
Electronic structure and electrochemical properties of Li/Na-adsorbed 
ZnCo2O4 for Li- and sodium-ion batteries

Muhammad Yahya a,1, Aneeqa Naveed Shah b,1, Abbas Khan a, Sikandar Iqbal c,  
Ishtihadah Islam d, Kulwinder Kaur e, Mehwish Khalid Butt f,**, Atif Mossad Ali g,  
Shakeel Ahmad Khandy h,*

a Department of Chemistry, Abdul Wali Khan University Mardan, 23200, KP, Pakistan
b Flexible Electronics Laboratory (FEL), Department of Physics, International Islamic University, Islamabad, 44000, Pakistan
c Institute of Energy Materials Science (IEMS), University of Shanghai for Science and Technology, Shanghai, 200093, China
d Department of Physics, National Institute of Technology, Srinagar, 190006, India
e Department of Physics, Mehr Chand Mahajan DAV College for Women, 160036, Chandigarh, India
f Frontiers Science Center for Flexible Electronics, Xi’an Institute of Flexible Electronics, Northwestern Polytechnical University, 127 West Youyi Road, Xi’an, 710072, 
China
g Department of Physics, Faculty of Science, King Khalid University, Abha, 61413, Saudi Arabia
h Frontier Research Institute for Interdisciplinary Sciences, Islamic University of Science & Technology, Awantipora, 192122, India

H I G H L I G H T S G R A P H I C A L  A B S T R A C T

• Li/Na adsorption boosts ZnCo₂O₄ con
ductivity, enabling high-energy anodes 
for next-gen sodium-ion batteries.

• Mesoporous ZnCo₂O₄ enables fast elec
tron transport and volume stability.

• Low Li/Na diffusion barriers (0.35/0.29 
eV) support efficient ion transfer.
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A B S T R A C T

First-principle calculations are used to analyze the electronic structure and electrochemical properties of Li/Na- 
adsorbed ZnCo2O4 for Li- and Na-ion batteries. Li/Na adsorption increases its electrical conductivity at lower 
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