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Synthesis of CuO Particles Using the Hydrothermal Method
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Abstract: In this study, we successfully synthesized copper oxide (Cu20) particles through a hydrothermal method at a relatively
low temperature (150°C). The synthesis involved the precise control of molar concentrations of NaOH. Notably, Cu2O particles
were effectively synthesized when NaOH concentrations of 0.15 M and 0.20 M were utilized. While attempts were made at

different molar concentrations, the synthesis of pure Cu20 particles was only achieved at concentrations of 0.15 M and 0.20 M.

In this experimental investigation, Cu20 synthesized under these specific conditions exhibited absorption characteristics within

the wavelength range of 640 to 570 nm, consistently exhibiting a band gap energy of 1.9 eV. These Cuz20 particles, characterized

by their small band gap energy and straightforward synthetic method, hold significant promise for various applications including

semiconductors and solar cells.
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Table 1. Different conditions of NaOH molarity for Cu20 synthesis.

Solvent NaOH (M), 20 mL

0.10
0.15
0.20
0.25
0.30
0.35

D.I Water

— [GEo50]

——| PEG(10000)

—l NaOH aqueous solution

| Hydrothermal treatment |

|Centrifugation and Dry |

|

Fig. 1. Schematic diagram of CuO synthesis procedure.
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Fig. 2. XRD patterns of powders according to NaOH molarity.
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Fig. 3. SEM image of hydrothermal synthesized particles [NaOH (a) 0.10 M, (b) 0.15 M, (c) 0.20 M, (d) 0.25 M, (e) 0.30 M, and (f) 0.35 M

at 150°C].
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Fig. 4. Optical property of Cu20 synthesized at 0.15 M and 0.20 M:
(a) absorption spectra and (b) plots of (ahv)? versus hv.
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