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CHARACTERIZATION OF LITHIUM CABALT OXIDE POWDERS
PREPARED BY CHEMICAL METHODS
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ABSTRACT

Lithium cobalt oxide (LiCoO,) was a cathode material widely used in lithium-ion
battery for electronic devices such as laptop, digital camera, and mobile phone, etc.
In this research, lithium cobalt oxide powders were prepared by the chemical co-
precipitation and sol-gel metheds. The starting precursors, in the co-precipitation
method, are lithium hydroxide hy(‘]rate (LIOHH,0O), cobalt nitrate hexahydrate
(Co(NO,),.6H,0), and ammonium hydroxide (NH,OH), as a co-precipitant. The reaction
was controlled in an appropriate temperature to evaporate the solvents. The co-
precipitate powders were dried in an oven overnight and calcined at the temperatures
500, 600, 700, 800, and 900 ° C, for variable times 2, 4, and 6 hours. In the sol-gel
method, Lithium nitrate trihydrate {(LINO,.3H,0), cobalt acetate tetrahydrate
(Co(CH,C00),.4H,0), and ethylene glycol (C,HO,) were used as the starting
precursors. The sols of mixed solution were changed to the gel form while the solvent
was heated and then evaporated continuously. The gel intermediate was dried and
calcined at the same conditions as the co-precipitation method. The intermediates and
sample powders were characterized by thermogravimetric analysis (TGA), X - ray
diffractometry (XRD), Fourier transform infrared spectroscopy (FT-iR), and scanning
electron microscopy (SEM). The results showed that LiCoO, powders could be prepared
above 500° C comparing with JCPDS number 82-0340. Moreover, lithium carbonate
(Li,CO,) was observed in a small quantity and could be removed at 800° C. The SEM
micrographs showed that the sample powders were agglomerated at 500 and 600° C.
However, the crystaliinity and the average particle size was tend to be increased at the

high calcination temperatures.





