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In this work, a novel and facile approach was successfully developed to grow ZnCo2O4 nanowire 
arrays on Ti foil. In this approach, zinc−cobalt (Zn-Co) precursor nanowire arrays can be prepared 
through a cost-effective low-temperature solvothermal method by urea combustion. The Zn-Co 
precursors were then annealed through a simple post-annealing treatment at 400℃ . The as-
synthesized Zn-Co precursors could be converted into uniform ZnCo2O4 nanowire array via the 
perfect morphology inheritance of the Zn-Co precursor nanowire arrays. 

The ZnCo2O4 nanowire arrays derived from Zn-Co precursors can still adhere robustly to Ti foil and 
maintain their integrated architecture even after ultrasonication. The obtained samples were 
systematically characterized by X-ray powder diffraction (XRD), scanning electron microscopy 
(SEM), transmission electron microscopy (TEM), and N2 adsorption–desorption by using the 
Brunauer–Emmet–Teller (BET) and Barrett–Joyner–Halenda (BJH). The ZnCo2O4 nanowires are 
polycrystalline with diameters of 80–100 nm and lengths up to 12-14 μm. The nanowires exhibit 
conical shape and the surface of the nanowires is rough, comprising interconnected ZnCo2O4 
nanoparticles. It is also found that the nanowires are actually porous structures, which were 
confirmed by the BET N2 physisorption testing.  

The ZnCo2O4/Ti foil structure was evaluated as electrode for high performance Li-ion battery (LIB), 
in view of their apparent advantages, such as high electroactive surface area, porous features, robust 
mechanical strength, shorter ion and electron transport path. The close contact of ZnCo2O4 
nanowires on a current collector-Ti foil allows for efficient charge transport, and waives the need for 
adding ancillary conducting materials or binders. The electrochemical properties of the ZnCo2O4/Ti 
foil electrode as anode was investigated versus Li metal under galvanostatic cycling conditions by 
configuring them as the laboratory-based CR2032 coin cell. 

Remarkably, the ZnCo2O4 nanowires/Ti foil binder-free electrode exhibits excellent electrochemical 
performance with very high specific capacity, superior rate capability, and enhanced cycling 
performance. The superior lithium-storage performance will undoubtedly make this structure 
attractive for high-performance LIB with high power and energy densities. 
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