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Growth unit and crystal morphology of ZnAl,O4
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( East China Institute of Technology, Fuzhou 344000, China)

Abstract: T his paper deals with the crystal morphology of ZnAl;04. Based on the theoretical model that the growth units are polyhe-

dral structure of coordinative anions, the anthors studicd the growth of ZnAl;04 by formulating the mathematical model and calculat-

ing the stability energy of the growth units. [t is concluded that the favorable growth unit structure for ZnAl,0y is the regular octahe

dron.
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Sketch map of growth units of ZnAlL Oy
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a—alfine coordinate syslem; b _|arg(-' tetrahedral unit; {:—Iargr*. tetrahedral unit with four an

* o d—growth unil with quadrangle planar

structure: e —growth unit with triangular planar structure; { —growth unit with slant quadrangular prism structure; g —growth unit with

slant Iriungu]ur prism structure; h —gmwth unit with nfgulur octahedral structure
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Table 1 Calculated stability energies for growth units with quadrangular and triangular planar structures

L 1 2 3 4 5 6 7 8 9
VY it I 674.6458  832.8262  856.236  834.2469  874.1235 766.3717 828.6266 671.5865  748.2536
“fiE 674. 645 8 8328262 §93.321 1 948. 789 7 800. 250 3 890.3432  652.9328 763. 782 479.774 5

L 10 11 12 13 14 15 16 17 18
MYk 560.735 1 646.9376  439.2833 532.1282  310.4474  408.129 1 176.2588  277.5908 38. 064 81
“fiE 603.745 5 201.8953 424. 8007  94.77889  234.1199 - 108.532  35.64502 - 316.208 - 168.276

R L A R 1% IN{E PN IO

F2 HN=Ed MAmEHERERKETHBERITEE kJ/ mol
Table 2 Calculated stability energies for growth units with slant triangular prism and

slant quadrangular prism structures

Jegifi 2 )z 4 )z = 8 Jz 10 )2 12 )2 14 )7 16 )2
21 2x2 983. 5364 1188.414 1238. 876 1254. 195 1256. 94 1 254. 247 1 248. 98 1242. 46
o 4x4 1422, 843 1 505. 73 1 485. 088 1 446. 859 1 406. 155 1 366.797 1329, 786 1295.27
ﬁi 6%6 1 581.934 1 640. 875 1599, 831 1542, 271 1483.714 1 428.032 1 376. 106 1327.918
~ 8x8 1664.617 1721. 461 1677.281 1614.767 1.550. 303 1 488. 355 1.430. 125 1375.762
. 2x2 983.5364  1188.414  1238.876  1254.195  1256.94 1254.247  1248.98  1242.46
f}ﬁ 4x4 1 441. 176 1 698. 077 1779.939 1 817. 125 1 836. 441 1 847.004 1 852.745 1 855.619
Rk 6x6 1 600. 285 1 866. 117 1954. 411 1 996. 681 2020.293 2034.533 2043.452 2049. 103
8x§ 1 677.038 1 948. 445 2040. 229 2084. 787 2110.315 2 126. 286 2136.784 2143.871

3 E/NEEKAKETEHMMOEERERETHRERITHEE kJ/ mol

Table 3 Calculated stability energies for growth units with regular octahedral structure and slant quadrangular prism
structure whose edge is equal to layer
L 2 4 6 8 10 12 14 16
FANTIRES §32. 8262 1 739. 468 2024. 144 2139. 862 2197.415 2230.397 2251.210 2265. 285
P4 B 983. 536 4 1 698. 077 1954. 411 2084. 787 2 163. 202 2215. 345 2 252. 430 2 280. 108
F 4 POERERFENERRERETH m #H IR
Table 4 Comparison of the m value between the slant quadrangular prism and the regular octahedron

L 2 4 6 8 10 12 14 16 18 20
EPANTIRES 4 22 73 172 335 578 917 1368 1974 2670
A DY b 4 32 108 256 500 864 1372 2048 2916 4 000
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Fig.2 SEM and TEM photos of ZnALOy crystallized under the hydrothermal condition
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