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Zinc oxide nanoparticles are nanomaterials that are expected to be applied in a wide range of fields such as solar cells, gas
sensors and UV absorbers. It is known that various properties of nanoparticles depend on their size, shape and composition.
Therefore, the synthesis method of nanoparticles is attracting attention. In this paper, we attempted to synthesize zinc oxide
nanoparticles by the pulsed arc discharge plasma. We also investigated the effect of discharge parameters (frequency, pulse
width, current value) on synthesized particles. Synthesized particles were characterized by scanning electron microscopy
(SEM), and X-ray diffraction (XRD). As a result, it was found that the composition of the zinc oxide nanoparticles was
affected by the pulse width and current value. In addition, AZO nanoparticles were synthesized using Zn and Al as electrodes.
As a result, gahnite nanoparticles were synthesized instead of AZO nanoparticles. It was suggested that this is related to the

temperature of the arc discharge plasma.
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Fig.1 Experimental (a) Diagram of NPs synthesizer and (b)
circuit diagram of BPFN.
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Table 1  Synthesis conditions at the effect survey of various parameter.
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Parameters of interest Effect of frequency Effect of pulse width Effect of current
Current value 500 A 500 A 300, 500, 800 A
Pulse width 1 us 300ns, 500ns, 1us 1 us
Frequency 50, 100, 150 Hz 500, 250, 150 Hz 600, 150, 75Hz
Synthesis time 3, 1.5, 1h 1h 1h




ISWVAT — 7R T T A L ABALHSE ) /R T-OAERIC BT DR/ ST A= 5 OB (BKR BS) 29

|'|'|"|'|'|'|'
® 200

— S0Hz % Zns(OH)(NO:):(H:0)z ;
AZn ¢
- ° . L[] I I 518000 15 0kV xB0.0K:
A g [ ]
ST > 1
]
B: — 100Hz 8 i
& e o
a .
s .
x A ° °
3
= .
[ —— 150 Hz . ¢
808000 1504V 80,01
o
« *
x N °e® o

1020 30 40 30 60 70 80
Diffraction angle 26, degree

(a) (b)
K4 HBREBTERINZHRTO (a) XRD /S5 — > K
(b) SEM iHif%

Fig.4 (a) XRD pattern and (b) SEM images of synthesized
particles when the frequency was changed.
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Fig.5 (a) XRD pattern and (b) SEM images of synthesized
particles when the pulse width was changed.
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Fig.6 (a) XRD pattern and (b) SEM images of synthesized
particles when the current value was changed.
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Fig.7 (a) XRD pattern and (b) SEM images of AZO particles
synthesized by flat electrode of a different materials.
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Fig.9 Relationship between plasma temperature and (a) pulse
width (b) current value.
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