[= E] s=A=83]A https://doi.org/10.3740/MRSK.2023.33.7.279
Korean J. Mater. Res.
Vol. 33, No. 7 (2023)

L7l 21710 SS2E 2ls] T2 o2 7Hx] 9
UXE MgO Lix

A >l
24 - 2T - 012y
golgfala A4E

One-Dimensional MgO Nanostructures with Various Morphologies Grown
by Thermal Evaporation Method under Atmospheric Environment

Nam-Woo Kim, Jin-Su Kim, and Geun-Hyoung Lee'
Division of Advanced Materials Engineering, Dong-Eui University, Busan 47340, Republic of Korea

(Received May 18, 2023 : Revised June 12, 2023 : Accepted June 29, 2023)

Abstract One-dimensional MgO nanostructures with various morphologies were synthesized by a thermal evaporation
method. The synthesis process was carried out in air at atmospheric pressure, which made the process very simple. A mixed
powder of magnesium and active carbon was used as the source powder. The morphologies of the MgO nanostructures were
changed by varying the growth temperature. When the growth temperature was 700 °C, untapered nanowires with smooth
surfaces were grown. As the temperature increased to 850 °C, 1,000 °C and 1,100 °C, tapered nanobelts, tapered nanowires and
then knotted nanowires were sequentially observed. X-ray diffraction analysis revealed that the MgO nanostructures had a
cubic crystallographic structure. Energy dispersive X-ray analysis showed that the nanostructures were composed of Mg and O
elements, indicating high purity MgO nanostructures. Fourier transform infrared spectra peaks showed the characteristic
absorption of MgO. No catalyst particles were observed at the tips of the one-dimensional nanostructures, which suggested that
the one-dimensional nanostructures were grown in a vapor-solid growth mechanism.

Key words magnesium oxide, thermal evaporation, one-dimensional nanostructures, diverse morphologies, air atmosphere.
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Fig. 1. XRD patterns of the products synthesized via thermal eva-
poration of Mg powder mixed with active carbon powder at (a) 700
°C, (b) 850 °C, (c) 1,000 °C, and (d) 1,100 °C.
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Fig. 2. EDS spectra of the products synthesized via thermal evapo-
ration of Mg powder mixed with active carbon powder at (a) 700
°C, (b) 850 °C, (c) 1,000 °C, and (d) 1,100 °C.
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Fig. 4. SEM images of the products synthesized via thermal evapo-
ration of Mg powder mixed with active carbon powder at (a) 700
°C, (b) 850 °C, (c) 1,000 °C, and (d) 1,100 °C.
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Fig. 3. FTIR spectra of the products synthesized via thermal evaporation of Mg powder mixed with active carbon powder at (a) 700 °C, (b)

850 °C, (c) 1,000 °C, and (d) 1,100 °C.
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Fig. 5. High-magnification SEM images of the one-dimensional

MgO nanostructures synthesized via thermal evaporation of Mg
powder mixed with active carbon powder at (a) 850 °C and (b)
1,000 °C.
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Fig. 6. High-magnification SEM images of the one-dimensional
MgO nanostructures synthesized via thermal evaporation of Mg
powder mixed with active carbon powder at (a) 700 °C and (b)
1,100 °C.
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