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Layered double hydroxides based on nickel and cobalt are 

known for their promising electrochemical performance for 

energy storage applications due to the ease of tuning their 

composition, structural, electrical, and morphological 

properties. NiOOH is widely used for rechargeable batteries 

and super-capacitors. The α- Ni(OH)2 exhibits higher 

capacitance compared to β polymorph as it is a more 

defective structure, with a high amount of interlamellar water 

and a wider potential range. However, structural 

transformation of the α toward β -Ni(OH)2 happens under 

cycling conditions resulting in poor cycling stability, lower 

conductivity, and a narrower potential range1. On the other 

hand, Co(OH)2 suffers high irreversible capacity loss because 

of its unstable electronic configuration and the O2 gas 

evolution during the Co+2/Co+3 transition2. Therefore, mixed 

double hydroxides based on Ni and Co are attractive because 

they show improved stability and capacity retention under 

cycling conditions. This study introduced the double 

hydroxide (NixCo1-x)OOH synthesis using the anodic 

oxidation of Ni-Co in molten salt for the first time.  

Experiment: 

Self-standing nanowires substrates composed of Ni-Co were 

prepared by template-assisted electrodeposition in an anodic 

alumina membrane. Then, these alloys were anodized in 

molten KOH.  

1. AAO membranes were prepared by anodization in 

0.3M oxalic acid at 5˚C for 50 minutes at 60 V. 

2. The AAO was activated by zincating for 50 

seconds at 30-35˚C 

3. The electrodeposition was performed using a 

modified Watt's solution with differet concentration 

of cobalt sulfate.  

4. The double-layered hydroxide was prepared by 

anodic oxidation of Ni-Co alloys with different 

ratios in molten salt KOH at 200˚C. 

5. Grazing incidence X-ray diffraction (GIXRD) was 

used to study the structure of the oxidized alloys.  

6. Cyclic voltammetry (CV) was used to study the 

electrochemical stability of the double-layered 

hydroxide. 

7. The morphology of the samples was studied by 

SEM. 

Results: 

GIXRD data revealed that the anodized Ni-Co alloys are 

composed of (Ni-Co)OOH with different concentration of Co 

and Ni. SEM images showed that all the anodized samples 

exhibited flakes-like morphology. The cyclic voltammetry 

shows that cobalt insertion into the NiOOH framework 

resulted in improved structural and electrochemical stability. 

The capacity retention increased with increasing the Co to Ni 

ratio, as shown in figure 1. For example, it was 43% for 

NiOOH while 73% for Ni: Co= 6:4.  

 

 

 

 

 

 

 

 

 

Figure 1. the style to be used for graphs. 

 

 

 

 

 

Figure1: Capacity retention of the Ni-Co alloys anodized in 

KOH molten salt at 200˚C. 
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