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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 Cuz0O 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 Cu2O 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 Cu20 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].



66 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 37, No. 1, pp. 63-67, January 2024: Shin et al.

A D7159] FEfZ HstslA €t A= NaOHO| & 5%
7t AREA dAEe] 3271 AAA R ZhAsta ARz
9] FEjoA Y7 s o2 Halshe S AT 4 k.
o] A& oA dH 435 Cu0 PR 27]9t B2 1
2] 3(b), (c)ollA] L& Z1&|™ =0]7} 448.2~493.6 nm, Y
U= 362.7~483.1 nm?l AFZ17]15 FE|E 7R = AL &

4 9k

= UEH ST 0.15 Mt 0.20 Moj|A] g€ CUZO% 640
nHla—L.J H%K}QLH wlo] Exgko] £
570 nm 2-80] mAlol| A 71A pre dlg
i i”é% Cup0 YAF= 7HA)TA oo
A 01[‘}5 7—]2. io:];gq —ya] 4(b)% Tau
B35 Cu0 YA ¥iE 78 37]2 AAksh
o] AZutE ¥ 0.15 Mt 0.20 Moj| A A=
oj ¥t e S} 1.9eV 27]2 J}RIT} o] 3t
Hol A& a A= Cu0 YA= 7IATA L =

o 4 Qe WIE 4 TES JMICH: 212 et

x P
o
o
3R
)
o

Lo do I
HE
o
cfo
ckE 4> -
to ok

,_.
o]
~+

of

-
E\I
o o
i
o

o 2
o

19
o 2 ¢
oz 3

- Q

(@
c
N
o

_1_4
gﬂ-'
Me rlo
il"

Absorbance (a.u.)

L L 1 L L

400 500 600 700 800 900

Wavelength (nm)

16 18 20 22 24
hv (eV)

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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