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Abstract Zinc oxide nanoparticles were synthesized using the polyol method with ethylene glycol containing hydroxyl
groups (-OH). It was confirmed that the zinc compounds prepared by the polyol method were a mixture of zinc carbonate
hydroxide (Zny(OH)(CO,),) and zinc oxide (ZnO) crystalline structures. Calcination at 400°C, 600°C and 800°C was
performed to examine the effects of calcination temperature on the particle size, morphology and crystallinity of zinc oxide.
ZnO powders of calcination at 800°C was evaluated to particle size analysis from ethylene glycol containing precursor
solution compared with distilled water based solution. The zinc oxide particles obtained from the former had a particle size
of approximately 404 £ 51 nm, whereas those from the latter exhibited a more uniform nanoparticles morphology with a
particle size of approximately 109 + 29 nm. This demonstrates that the addition of ethylene glycol can control the
influence of water molecules, enabling the direct synthesis of zinc oxide in the form of uniform nanoparticles.
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Table 1

Synthesis of ZnO nanoparticles using a various solvents with hydroxyl group

Solvent

Results

Ref.

Ethylene glycol (EG)

hexagonal wurtzite ZnO
crystallite size of 12 nm
surface area 54.2 g/m’
sphere shape

2020 Biron et al.
[21]

Diethylene glycol (DEG)
Triethylene glycol (TEG)

hexagonal wurtzite ZnO
15 nm in DEG for 3 hr
oval or rod shape

2019 Mahamuni et al.
[22]

1,4-Butanedial

particle size 15~20 nm
rod shape

2018 Soren et al.
(23]

Ethylene glycol (EG)

particle size 25~50 nm
spherical shape

2016_Wojnarowicz et al.
[24]

Glycerol

various morphologies
microrod with high aspect
microstructure flowerlike

2014 Donget al.
[25]

Ethylene glycol (EG)
Diethylene glycol (DEG)

Tetraethylene glycol (TTEG)

spherical, 20 nm (EG)

spherical & rod 39 nm (DEG)

diamond-, 69 nm (TTEG)

2012_Chieng et al.
[26]

Diethylene glycol (DEG)

rod shape, 114 nm length

2008 Lee et al.
(27]
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EG+ZnSO,
mixed solution

NaOH//NaHCO,
solution

|

I Dropping

Reaction Product
(Reflux, slurry)

|
Solid-Liquid Separation
!

Washing & Drying
!

[
[
[ Calcination

(400 °C ~ 800°C)
i

Characterization
(XRD/SEM)

Fig. 1. Experimental procedure of synthesis of ZnO from the
contained Zn-sulfate in E.G. mixture solution.
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Fig. 2. Thermo-gravimetric analysis result of the synthesized
Zn component compound by E.G. solution.
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A A ZnO & Zny(OH),(COs),
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CuKa (26)
Fig. 3. X-ray diffraction patterns of the synthesized Zn component

compound; (a) D.I. based solution, and (b) E.G/D.I. mixed
solution.
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Fig. 4. X-ray diffraction patterns of the prepared powders as a
function of calcination temperature; (a) Zn component compound,
(b) 400°C, (c) 600°C, and (d) 800°C.
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Fig. 5. SEM images of the synthesized powders with D.I. based solution as a function of calcination temperature; (a) Zn component
compound, (b) 400°C, (c) 600°C, and (d) 800°C.

Fig. 6.

SEM images of the synthesized powders with E.G/D.I. mixed solution as a function of calcination temperature; (a) Zn

component compound, (b) 400°C, (c) 600°C, and (d) 800°C.
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Fig. 7. SEM images and size distribution of ZnO powders calcined at 800°C; (a, b) D.I. based solution, and (c, d) E.G/D.I. mixed
solution.
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