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Fig. 1 XRD spectrum of products obtained with different raw

material ratios
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Fig. 2 SEM patterns of products obtained with different raw material ratios (a) 1:3; (b) 1:2.5; (c) 1:2; (d) 1:1; (e) 2:1; () 3:1; (g) 4:1
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Fig. 3 (a) XRD and (b) FT-IR spectrum of samples synthesized

at different hydrothermal time
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Fig. 4 SEM images of samples synthesized at different hydrothermal time (a) 12 h; (b) 24 h; (c) 36 h; (d) 48 h
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Fig. 5 TEM patterns of hydrothermally treated sample Co(OH), (a. b) TEM; (c)HRTEM and (d) SAED image
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Fig. 6 TEM patterns of hydrothermally treated sample Co;04 (a. b) TEM; (¢)HRTEM and (d) SAED image
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Study on the synthesis and mechanism of cobalt oxide by
hydrothermal one-step method

Zhang Hong-Ming !, Wang Jing '",Sun Zi-Ting ' Feng Xiao-Gang ',Shi Zhong-Xiang ',LU Yang "* DAI Li-Jing '
(1. .Liaoning Key Laboratory for Fabrication and Application of Superfine Inorganic Powders, Dalian Jiaotong niversity,
Dalian, Liaoning 116028, China;
2.Department of Chemical Engineering, Yingkou Institude of Technology, Yingkou, Liaoning 115014, China)

Abstract:Cubic cobalt oxide (Co3;0,) was synthesized from cobalt nitrate and sodium hydroxide by one-step
hydrothermal method in a pure water system.The phase structure and micromorphology analysis of the sample by using
XRD. SEM. FT-IR and TEM show that under different molar ratios of Co*" and OH’, a single Co;0, phase can be
generated through hydrothermal time adjustment. During the period, the product undergoes a transition from Co(OH), to
mixed phase CoH1_,(C01H,((OH)2_Y(NO3)X+y to pure phase C03;0,. The generation of mesophase is the key to Co(OH), to the
transformation of Co(OH), into Co;04. The micro-morphology of the product has undergone a from platelet cubic Co;04
corresponding to the change of phase structure, and the generation of cubic micro-morphology can be attributed to the
dissolution and recrystallization process.
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