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ABSTRACT

The nanometer-sized ZnO powders for photocatalyst applications were prepared by solution combustion method in various of
starting materials and fuels. Crystal phases were identified using X-Ray Diffractometer (XRD) and the calcination temperature of
synthesized powders was decided from thermogravimetric analysis (TGA). The specific area values of powders was measured by
Brunaver Emett Teller (BET) method and averape particle size and shape were investigated by Scanning Electron Microscope (SEM)
and Transmission Electron Microscope (TEM). Also the purity of powder was measured by Fourier Transform Infrared Ray (FI-IR)
and it was measured to Ag recovery rate using wasted film developer in the photocatalytic efficiency. It was easy to obtain ZnO single
phase powder prepared by solution combustion method regardless of starting materials and fuels. However the particle size and shape
of ZnO synthesized powder showed different behaviors by all kind of fuels. Especially, using glycine as fuel, the particle shape of ZnO
powder was like sphere with uniform nanosize. On the other hand, using carbohydrazide, that showed plate-like shape. On the basis
of the results, the ZnO synthesized powder using Zn(OH); and glycine ag starting materials and fuel showed good powder
charactcristics, average grain size of 75 nm and the specific surface area of 94 m™/g. Also it showed excellent photocatalytic properties
that Ag in wasted film developer was removed perfectly within 3 min.
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Fig. 1. Schematic diagram for preparation of nanometer-sized
7Zn0 powders by solution combustion process.
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Fig. 2. XRD pattems for as-prepared ZnO powders prepared
with carbohydrazide by solution combustion process (F
: [uel and O : oxidizer).
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Fig. 3. TGA curves for ZnO powder prepared by solution
combustion process.
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Fig. 4. XRD patterns for ZnO powder prepared using glycine
by solution combustion process (a) as-prepared and (b)
annealing at 600°C for 1 h.
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Table 1. Average Particle Size of ZnO Powders Prepared with
Various Starting Materials and Fuels by Solution

Combustion Process
Starting
Materials |  Zn(NOy), * 6H,0 Zn(OH),
Fuels
Carbohydrazide 320 mm 110 nm
Glycine 125 nm 75 nm
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Fig. 5. SEM photographs for nano-sized ZnO powders prepared with various starting materials and fuels by solution combustion
process. (a) Zn(NOj), -+ 6H,0 and carbohydrazide, (b) Zn(OH), and carbohydrazide, (¢) Zn(NOs), * 6H,0 and glycine (d)

Zn(OH), and glycine.
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Fig. 6. TEM photograph for nano-sized ZnO powder prepared
by solution combustion process using Zn(OH), and
glycine.

Table 2. Specific Surface Area of ZnO Powders Prepared with
Various Starting Materials and Fuels by Solution
Combustion Process

Starting
Materials |  Zn(NO;), - 6H,0 Zn(OH),
Fuels
Carbohydrazide 19 m*/g 32m’g
Glycine 27 mz/g 94 m?/ g
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Fig. 7. FT-IR spectra for ZnO powder prepared by solution

combustion process (a) as-prepared and (b) annealing at
400°C for 1 h.
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Fig. 8. Ag recovery rate with various powders prepared by
solution combustion process.
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