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Crystalline LiCoO2 (LCO) crystals were successfully formed on the directly grown Co-Al layered double hydroxide (LDH) on Al 
substrate by flux-coating method. The LCO crystals were formed on the entire substrate coated with Co-Al LDH treated 
hydrothermally using nitrate aqueous solution at pH = 7.58 and 9.73. The film characterizations of the LCO crystals were performed 
using XRD, EDX, SEM, and XPS. Direct growth method of the Co-Al LDH on Al substrate by hydrothermal treatment using nitrate 
aqueous solution was developed for the first time. In this study, the Al substrate was used as a source to grow directly the Co-Al 
LDH crystal. Under specific conditions, the Co-Al LDH was uniformly formed on Al substrate. 
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Fig.1  XRD patterns of the samples formed on Al substrate by 
hydrothermal synthesis from nitrate aqueous solutions with pH 
being (a) 7.58, (b) 7.98, (c) 8.48, (d) 8.98 and (e) 9.73. 

Fig.2  SEM images of the samples formed on Al substrate by 
hydrothermal synthesis from nitrate aqueous solutions with pH 
being (a) 7.58, (b) 7.98, (c) 8.48, (d) 8.98 and (e) 9.73. Insets show 
appearance photographs of the samples. 
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Fig.4  XRD patterns of the samples formed on Co-Al LDH 
produced from nitrate aqueous solutions with pH being (a) 7.58, (b) 
7.98, (c) 8.48, (d) 8.98 and (e) 9.73. 
 
 

Fig.5  SEM images of the samples formed on Co-Al LDH produced 
from nitrate aqueous solutions with pH being (a) 7.58, (b) 7.98, (c) 
8.48, (d) 8.98 and (e) 9.73. 

Fig.3  pH dependence of Al/(Co+Al) atomic ratio of the samples. 
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Fig.6  pH dependence of Co/(Co+O) atomic ratio of the samples. 

Fig.7  XPS spectra of LCO crystal surface formed on Co-Al LDH 
produced from nitrate aqueous solutions with pH = 9.73. 
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