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Crystal morphologies of ZnO obtained by oxidizing zinc vapor

CHEN Yrfeng, TANG Motang, ZHANG Bao-ping, YANG Sheng-hai
( College of M etallurgical Science and Technology, Central South University, Changsha 410083, China)

Abstract: The effects of conditions of oxidizing zinc vapor at high temperature on the crystal morphologies of ZnO were
investigated. The results show that there are five typical morphologies: amorphous, granular, needle, tetrapod and multi-
podtlike ZnO, depending on the physical chemical conditions of oxidizing zinc vapor and having no direct relations with
particle size and surface conditions of zinc powders, the raw materials. The behavior of oxidizing zinc vapor varies with the

oxygen partial pressure, which leads to producing ZnO crystals of different morphologies that can be controlled by the

change of preparing conditions.
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Table 1 Impurities content of zinc powders(10™ *%)

Pb Cd Fe Ca Mg Ni Si As S p
1118.7 1 896.9 666. 8 600. 2 44.6 0.1 1456 1021 2 293 7.9
*2 BB
Table 2 Compositions of waste zinc( % )
Specimen Zn Fe Pb As Sh Cu Co Ni In
1 93.7 4.22 0.57 0.005 0 0. 027 0.015 0.003 1 0.004 7 0.091
2 94. 33 4.91 0. 038 0.002 5 0.003 1 0.012 0.013 0. 051 -

K1 ZnO & IEN

Fig.1 Morphologies of ZnO
(a) —Amorphous; (b) —Granular; (c¢) —Needle; (d) —Tetrapod; (e) —Multipod; (f) —Hollow prism
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Fig.2 XRD pattern of ZnO
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Table 3 Morphologies of ZnO( Total gas flow rate 260 L/ h)

M orphologies of ZnO at different O, contents

T emperature/ ‘C

?(0,) <8%

®(0,)= 8% — 15% ®(0,)= 15% - 21%

780 Amorphous
800 Granular+ Needle
850 Mutipod+ Tetrapod
900 Mutipod

950 Mutipod
1000 Needle
1050 Granular+ Needle
1100 Amorphous

Amorphous Amorphous

Granular+ Needle Amorphous

Tetrapod Granular+ Needle
Tetrapod Granular+ Needle
Tetrapod Granular+ Needle

Needle Needle
Granular Granular
Amorphous Amorphous
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Table 4 Maximum total gas flow rate

Tempféat“re/ 780 800 850 900 950 1000 1050 1100
Total flow
Y 320 320 310 300 290 280 280 270
rate/ (L*h™ ")
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Fig.3 Structure of ZnO
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