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ABSTRACT

Nano-sized zinc oxide ZnO powder was successfally prepared from its precursor zinc nitrate Zn
(NO3), by a system comprising of supercritical carbon dioxide reversed micells, in which Zn (NO;),
reacted in reversed micelles by surfactant Znoyl FSJ and double displacement reagent oxalic acid
employing a supercritical carbon dioxide system. The milky white product, collected from the bottom
of the pressure cell turned into a suspension at room temperature. The white precipitate was then
centrifuged and rinsed with deionized water, and after drying in a vacuum at 60 °C, ultrafine ZnC,0,
nanoparticles, with particles size 2-5 nm can be obtained from the precipitation. The ZnC,0, particles

were converted to wurtzite phase ZnO by calcinations at 500°C. Characterization of the ZnO powder
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consisted of transmission electron microscopy (TEM) ~ XRD and FT-IR methods.
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Figure 1. The supercritical fluids apparatus drawing A:
CO, tank, B: cooler, C: pump, D: stirrer, E:
autoclave, F: the receiver of reductant, Pi:
pressure gauge, V1, V2,V3,V4,: valve and V3:
needle valve, V5: safety valve.
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spectra (Perkin Elmer FT-IR spectrum RXI FTIR spectrometer
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Table 1. Characteristics of the nanoparticles size of
different batches of ZnC,04 by TEM micrographs in the
different reaction conditions

Tables 1 Characteristics of the nanoparticles size

Sample designation particle dimensions (nm)
Range Mean size “D”  standard deviation “¢”
a 4-40 129 78
b 3-15 49 2.9
c 2-5 30 23
d 5-12 79 49
e 2-8 5.0 42

Figure 2. TEM micrographs of ZnC,0,4 precursors in the
different sampling batches (A-E) and Zinc oxide

nanoparticles (F).
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Figure 3. FT-IR spectra of (a) ZnC,0, precursors and (b)

Zn0O nanoparticles.
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Figure 4. XRD pattern of (A) ZnC,0, precursors and (B)

ZnO nanoparticles.
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