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Figure 1. Algorithm scheme for the determination of coordination number.
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Figure 2. Information and display of crystal structure. (Crystal: NaCl, greefi; Na
red: CP)

http://cssjweb.chem.eng.himeji-tech.ac.jp/jcs/content.html



OO0O000000o000oo0o0oooO0o000OooOoooOoOoonO Delta Distance!]
obooooboooobooooooooboobooboobbobboooobobobo
gbbooobooobbobobboboobobobobobbuobuooooboooobgg
obooooooooobboobobbobobobobbobobooooobbooobbobobog
gbodgboboboobooobogboooboboouoboooboboobooboon
goo

Figure 3. Dialog window for selecting central atoms.
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Figure 4. Display of crystal structure using coordination
polyhedron.(green: tetrahedron, blue: octahedron)

Target Aotm No.

0

After translation: Al (0.00000 0.00000 0.00000) Coordination Number= &
Before translation: struct Mo. 0 Al € 0.62500 0.62500  0.62500)
Cartesian coordinate of tarset atom : ( 5,05000 5.05000 5,05000)
Mo. Element X Y z o [ &

1 0 (2.0200 0,0000 0.0000) ( 2.0200  0,0000 90.0000) # 20 <0 0 0>
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[ 0 (-2.0200 0.0000 0.0000) ( 2.0200 180.0000 90.0000) # 25 <-1 0 0>
===2= Target dotm No. 1 ===:=
After translation: Al (0.00000 0.00000 0.00000) Coordination Number= &
Before translation: struct No. 1 Al ( 0.62500 0.37500  0.37500)
Cartesian coordinate of target atom : ( 5.05000 3.03000 3.03000)
No. Element X Y z o [3 e

1 0 ( 0.0000 0.0000 -2.0200) ( 2.0200 indefinite 0.0000) 4 38 <0 0 -1>
2 Q (2.0200 0,0000 0.0000) C 2.0200 0.0000  90.0000) # 36 <0 0 0>
3 0 (-2.0200 0.0000 0.0000) ( 2.0200 180.0000 90.0000) 4 24 <-1 0 0>
14 0 (0.0000 -2,0200 0.0000) ( 2.0200 270.0000 90.0000) # 39 <0 -1 0>
5 0  (0.0000 2.0200 0.0000) ¢ 2.0200 90.0000 90.0000) # 27 <0 0 O
] 0 ( 0.0000 0.0000 2.0200) ( 2.0200 indefinite 0.0000) 4 26 <0 0 0>
=222z Target Aotm No, 2 =zz:=
After translation: Al (0.00000 0.00000 0.00000) Coordiration Nunber= &
Before translation: struct No. 2 Al ( 0.37500 0.62500  0.37500)
Cartesian coordinate of target atom : ( 3.03000 5.05000 3.03000)
Mo. Element X Y Z o [ 4 :
1 0 (20200 0,0000 0.0000) C 2,0200  0,0000 90.0000) 4 27 <0 0 0> =

Figure 5. Text file on the information of coordination.
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Figure 6. Display of crystal structure using coordina-
tion polyhedron and atom sphere.(Atom sphere: green:
Mg?*, red: AR*, blue: 1)
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Figure 7. Dialog window for setting the multi cell mode.
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Figure 8. The crystal structure of hausmannite (trans-
parency)and spinel by the overlapped display mode.
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Figure 9. The crystal structure of zeolite. (sphere¥ Na
tetrahedron: (Al,Si)Q)

Figure 10. The crystal structure of prgO17.

{(a) cctahedron (b} sevenfold coordinated polyhedron (c) square antiprism

Figure 11. Coordination polyhedrons of pygO17.
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It is difficult to visualize a complex crystal structure that has many ions or atoms
in the unit lattice by using the atom sphere. The Windows95/98/NT application which
displays crystal structure using the coordination polyhedron, was developed using the
Borland C++ Builder4. Display of complex crystal structures such as silicate or complex
oxide can be simplified by using the coordination polyhedron. This application can use
the CIF (Crystallographic Information File) offered from ICSD (Inorganic Crystal Struc-
ture Database), (CD- ROM edition) as the crystal structure data. The crystal structure
can be displayed by the 3D graphics of high quality by VRML file that was saved by this
application. It was found that the zeolite has many big cavities when the crystal struc-
ture was displayed with coordination polyhedra (Figure 8). It is reported that the crystal
structure of NbZrgO;7 contains the octahedron, the sevenfold coordinated polyhedron
and the square antiprism, and it could be confirmed by this application (Figures 10, 11).
Furthermore, the user can visually appreciate crystal structures by the overlapped display
mode of a couple of different crystal structures or the display mode of multiple cells.
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