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Growth of zincite(ZnO) single crystal by hydrothermal method
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Abstract

Single crystals of ZnO were grown hydrothermally with KOH solution in silver lined autoclave. The
effect of LIOH and NH,OH on the morphology of as-grown crystals was studied.

As-grown crystals were pale green and the maximum size was 30x30x20mm® Addition of LiOH
reduced the density of flaws on the (0001) face of as-grown ZnO crystals,

In highly concentrated KOH solution, ZnO had a strong tendency to grow along the c-axis, When 1.0-
20 M of NH,OH was added into mineralizer, growth rate along the direction of a-axis increased, From
this result, ZnO single crystals of equant-faced hexagonal prism could be grown with acicular seeds.
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Table 1. Experimental data of ZnO growth by KOH mineralizer

No mineralizer seed seed Tawetn temperature P
orientation shape (C) gradient(C) {atm) | % fill
1 30 M KOH {0001) plate 350 20 600 80
2 30 M KOH { ) plate 370 20 750 80
3 30 M KOH (0001) plate 390 20 910 30
4 60 M KOH (0001) plate 350 20 560 80
5 6.0 M KOH (0001) plate 370 20 710 80
6 6.0 M KOH {0001) plate 380 20 850 80
— 185 — A7H 23, 1996,




Table 2. Experimental data of ZnO growth by KOH+LiOH mineralizer

. . seed seed Taowin temp. grad. P )
No mineralizer i i % fill
orientation shape (C) (C) (atm)
6* 60 M KOH (0001) plate 380 20 850 30
7 60 M KOH
10 M LiOH {0001) plate 330 20 820 80
8 60 M KOH
15 M LiOH (0001) plate 380 20 810 30
9 60 M KOH
20 M LiOH (0001) plate 330 20 780 80
* Same condition to the experiment #6 listed in talble 1
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Table 3. Result of ZnO growth by KOH mineralizer
growth period | seed wt. crystal wt, gained wt, SC* Vi
No
{days) (g) wt.(g) (g) (g) (mm/day)
1 15 19 79 6.0 110 0.15
2 15 18 102 84 135 017
3 15 19 129 110 165 0.19
4 15 17 105 88 140 0.17
5 15 20 127 105 170 019
6 15 17 155 138 221 0.22

* © Spontaneous crystallized ZnO crystals on the wall of autoclave
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Fig. 2 Schematic drawing of ZnO single crystal by
hydrothermal method

Fig. 3 Photograph of ZnO single crystal grown by

hydrothermal method
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Table 4. Result of ZnO growth by KOH+LiOH mineralizer

No growth period Vi area*® number of flaws per
(days) (mm/day) {em®) flaws unit area
(/cm?)
6 15 0.22 35 32 9.1
7 15 0.22 40 8 2.0
8 15 021 38 6 16
9 15 0.23 29 5 17
* 1 area of (0001) face of as grown crystal
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Table 5. Experimental data of ZnO growth by KOH+LiOH+NH,0H mineralizer

. . seed seed Tgosth temp. grad. P ,
No mineralizer i i . % 1l
orientation shape (C) (C) (atm)
7* 6.0 M KOH
1.0 M LiOH {0001) plate 380 20 820 30
10 6.0 M KOH
10 M LiOH
05 M NH,OH (0001) plate 380 20 780 80
11 60 M KOH '
10 M LiOH
1.0 M NH,0H (0001) plate 380 20 750 |80
* Same condition to the experiment #7 listed in talble 2
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