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Preparation of Superfine Particles of Zinc
Oxide by Precipitation Method

XU Hua-jun  ZHU Zhen-zhong  CHEN Ye-pu
School of Chemical & Material Engineering  Wuxi University of Light Industry Wuxi 214036 China

Abstract Zinc oxide nanoparticles were prepared by using zinc nitrate and natrium carbonate as the
starting materials. The crystalloid growth of precipitated zinc carbonate hydroxide precursor was in-
habited by adding surfactants during the precipitation process. The effects on the average diameter of
ZnO crystals of the Zn*" concentration mixing ratio of reactants and the concentration the types of
surfactants were discussed. The mechanism of inhabitation on the crystalloid growth was also ana-
lyzed. The results indicated that the particle size of ZnO at 450 C 3 h was about 50 nm.
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Tab.1 Effect of Zn** concentration on the ZnO particle size

In** mol L D 50 nm D 97 nm
0.15 320 870
0.68 340 1 150
1.70 280 880
2.21 260 1300
2.72 250 1 560
1
. 1.7
mol L
2.2 Na,CO; Zn**
Na,CO; Zn*" 2.

2 Na,CO; 7Zn**

Tab.2 Effect of the Na,CO;

particle size

Zn** molar ratio on the ZnO

Na,CO; Zn?>* D 50 nm D 97 nm
1.00 340 2 780
1.39 320 1 690
1.73 280 960
2.31 330 2 240
3.47 340 2 540
2 7ZnO
Na,CO; Zn** 1.7
pH 7~8
pH7.9 4.
OH~ Zn*" Zn OH , >~
7 Zn2+
2.3
3.
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Tab.3 Effect of the surfactant types on the ZnO particle size
D 50 nm D 97 nm COs*
280 880 It
340 2 850
320 1720
3
>
> CO32 B Zl’l2 *
6 ZnO
9 mL
2.5
1-2  ZnO SEM
R T
2.4
4. 1 560 C 3h 7ZnO SEM
4 Fig.1 SEM photograph of ZnO particles calcined at 560

Tab.4 Effect of the surfactant amounts on the ZnO particle C for3 h

size

mL D 50 nm D 97 nm
0 470 4120
1 340 1420
6 320 960
9 280 880
18 220 740
4
2 450 C 3h 7ZnO SEM
Fig.2 SEM photograph of ZnO particles calcined at 450
C for3 h
COs2™  Zn?* 185
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