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Effect of Calcination Temperature on Gas-Sensing and Adsorption Performance of
Co;0, Nanosheets from Solvothermal Synthesis
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Abstract: Co;0, nanosheets with different thickness were synthesized by calcinating the precursors obtained from
solvothermal synthesis using Co(Ac), *4H,0 and HMTA as reactants, P123 as surfactant, EG and H,O mixture as
solvent. The samples were characterized by XRD, SEM and N, adsorption-desorption measurement. Influence of
calcination temperature on the morphology and crystallinity was studied; gas-sensing performance of the samples was
also measured. The gas-sensing mechanism and the adsorption kinetic were analyzed according to the results of gas
sensor tests and the adsorption experiments. Results show that the calcination temperature is a key factor influencing
the sample morphology. The best uniform thin nanosheets were obtained at 350 °C, which is selected as the optimum
heat treatment temperature. Different heat treatment temperatures result in the change of specific surface area,
hereafter the gas sensing and adsorption performance. In general, the smaller the nanosheets thickness, the bigger

the specific surface area, the higher the gas sensing response and the adsorption efficiency.
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Fig.3 SEM images of Co;0, nanosheets at different heat-treatment temperatures
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Table 1 BET results from N, adsorption-desorption

Sample No. Specific surface area / (m*+g™) Pore volume / (cm®g™)
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Table 2 Simulation results of Co;0, nanosheets to CR using different adsorption kinetic model

Pseudo first-order kinetics

Pseudo second-order kinetics

Intraparticle diffusion Liquid membrane diffusion
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Y1 50 50 0.038 51.7 0.850 0.004 51.3 0.995 24 0.959 0.0318 52.0 0.910
100 100 0.054 102.2  0.705 0.005 102 0.999 13.7 0.877 0.038 103.0  0.848
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