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Influence of precursor on morphology of CosO,4 and characterization

YANG You-ping, ZHANG Ping-min, LIU Ren-sheng, HUANG Ke-long

(School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: The Co(OH),, Coy(OH),CO; and CoC,0, precursors were prepared by precipitation method using
Co(CH3C00),'4H,0 as cobalt source, polyethylene glycol(PEG) 20 000 as surfactant, water—n-butanol as solvent system,
and KOH, (NH,4),CO;3 and H,C,042H,0 as precipitating agent, respectively. The nanocubic Co;O4 was synthesized
through Co(OH), precursor at 160 by hydrothermal oxidation method. The catenuliform-like and rod-like Co304
powders were obtained when Co,(OH),CO; and CoC,04 precursors were calcined at 450 and 400 for 3 h by
hydrothermal—thermal decomposition method, respectively. The morphology and structure of precursor and Co3;04
product were characterized by thermogravimetry(TG), infrared(IR) spectrum, X-ray diffractometry(XRD) and
transmission electron microscopy(TEM). The electrochemical performance of as-prepared Co;O, with different
morphologies was tested. The results show that the morphologies of Co;04 change with the precursors prepared using
different precipitating agents and methods. The cubic Co;0,4 with particle size of 15 nm can be obtained using Co(OH), as
precursor, and catenuliform-like Co;04 with about 40 nm in diameter and 100 nm in length and rod-like Co;04 with
about 0.1 um in diameter and 1 um in length can be obtained using Co,(OH),CO; and CoC,0, as precursors, respectively.
The electrochemical performance of nano-Co;0; is superior to that of micro-Co;04. The cubic Co3;04 shows the best
electrochemical performance in all the as-prepared Co;0,4 samples, and its specific charge capacity retains 406 mA-h/g
after 10 discharge-charge cycles.
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