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Abstract— Experimental research was performed to develop an effective process for manufacturing monodispersed spher-
ical zinc oxide fine particles by homogeneous precipitation. As the R value(molar ratio of HMTA to zinc nitrate), initial pH
of the precipitating solutions and precipitaion time decrease, the zinc oxide particles produced have a narrower particle size
distribution. Short precipitaion times lead to low yields of zinc oxide, however, yields could be increased significantly,
without serious change in particle shape or size distribution, by introducing ethanol into the precipitation solutions.
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Fig. 1. The effect of R values of the precipitation solutions on the
pH change with time.
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Fig. 3. The representative plot of the variation of the particle size
distribution with time.
(C=0.02 mol/l, R=4, initial pH=6.0, T=85 °C).
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Fig. 4. The effect of R values of the precipitations solutions on the
particle size distributions at t=25 min.
(C2=0.02 mol/l, initial pH=6.0, T=85 °C).

R value Mean diameter[um] |Standard deviation
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Fig. 5. The effect of initial pH of the precipitations solutions on the
particle size distributions at t=25 min.
(Cz,=0.02 moV/l, R=2, T=85 °C).

Initial pH Mean diameter{tm] |Standard deviation
A 4.0 0.597 0.183
o] 50 0.842 0.235
6.0 1.148 0.288
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Fig. 6. Representative scanning electron micrographs(SEM) of zinc
oxide particles prepared with and without ethanol.
(2) no ethanol, (b) 10 % ethanol, (c) 20 % ethanol, (d) 35 % ethanol.
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R=1.0 and initial pH=4.0.
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