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Abstract

A kind of new law of morphology ——coordination polyhedron law concerning growth habit
is introduced. First, the growth mechanism model and the crystal interface model are built basis
on growth unit model of anion coordination polyhedron. Then, a kind of new law of morphology
is poposed. Namely, the growth rate of various crystal faces is related to the kinds of element of
the coordination polyhedon present at the interface. The direction of crystal face with the corner
of the coordination polyhedron present has the fastest growth rate; the direction of crystal face
with the edge of the coordination polyhedron present has the second fastest growth rate; the
direction of ciystal face with the face of the coordination polyhedron present has the slowest
growth rate.Moreover, the growth rate of various ciystal faces is relaied to the number of the

element of the coordination polyhedion present at the interface. The direction of crystal face
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with the more elements of the wordination polyhedwon present has a faster growth rate. Accordin
g to this law, the morphologies of Y-AlO (OH) and polar crystals ZnO, SiO; are explained
reasonably. Finally, two kinds of modulation methods of ecrystal morphology ——additive

modulation and supersaturating modulation
is modulated according to this method .
Key words: growth unit, morphology, hydrothermal method, ciystal interface, growth mechanism

are proposed and the morphology of ZnO ciystal
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Fig. 1 Interface stucture charactenstics of

Zr0 aystal in[ 0001] direction

OH

OH

(D

2

2

3.2.2 7ZnO

710
. R.A.Laudise! " 2

[ 0001]

SEM

2b.,

2a

) OH
1
OH
3.2
3.2.1
r)
Currie  Wulff
OH
OH ,
OH
)
( . )
( ) ,
, Zn0
Zn0
. [ 0001]
350 C 24h,
SEM 2a;

Zn0

[1q

Gbbis,



121
; 2b (4N KOH )
3a.3b. 3a.3b 0o01) (1011 ;
(0001) (1011)
Fig.2 SEM photograph of ZrO powders prepared using Zn(OH); gel as precursor
at 350°C for 24 hours at neutral medium (a) and at 350°C for 24 hours at alkali medium(h)
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Fig. 3 Growth habit of ZnO ciystal particles using
o Fig. 4  Coordination stuicture i f ZnO crystal
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Fig.5 TEM photograph of Y-AlOCOH) powders prepared ~ Fig. 6 ED image of ¥-AlO(OH) powders prepared by

by hydwthemal salt solution pressure-relief hydothemal salt solution pressure- relief
method using 1 mol/ L. AI(NO3) 3 as precursor, method using 1 mol/ L AI(NO3)3 as precursor,
1 mol/ L KBr as additive at 200 ‘C for 1 hour 1 mol/ L KBr as additive at 200°C for 1 hour
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Fig. 7 Coordination stucture image of Fig. 8 Projection of coordination structure image of SiOz

Y-AlOCOH) crystal ciystal along the direction pependicular to c-axis
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