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2 Qa: A1203 E/J/Dl EE%%*@ A L The location of ions:

1: (0,0.3050,0.7500)
SCHR[ 121 W74, 7E @ ALOs BIA TSI A 3 (0.3050,0,3050,0.9500)
R b s . A: (0,0,0.8550)

6 Mo ¥, IRTFRIMEWT: B: (0.3333,0.6667,0.8117)
SN 1 2 2 2 1 1 1: (0.3617,0.0283,0.5833)
227700, 0, 0; 3° 3° 3’ 3° 3° 3)+ 2: (-0.0283,0.3333,0.5833)
AL 1203 3:(0.6667,0.6383.0.5833)

A: (0,0,0.6450)
. — 1 L B: (0.6667,0.3333,0.6883)
0,0 2,00, 2;0 0 5+2;0 0 -2 11 (0.3333,0.3617,0.4167)
. 2:(0.0283,0.6667,0.4167)
O: 18e 2 3:(0.6383,0.9717,0.4167)
1 1 - - 1 - 7 A: (0.6667,0.3333,0.4783)
X, 09 4; 0’ X, 47 X, X, 49 X 0’ 49 09 B3: (0.3333,0.6667,0.52'7)

11 (0.3050,0,0.2500)
2:(0,0.3050,0.2500)
3:(0.6950,0.6950,0.2500)
A: (0,0,0.3550)

B: (0.3333,0.6667,0.3117)
1: (0.6667,0.0283,0.0833)
2:(0.3617,0.3333,0.0833)
3:(0.9717,0.6383,0.0833)
A:(0,0,0.1450)

B: (0.6667.0.3333,0.1883)

= 2

X, 4,' X, X, 4
X AL z=0.355; 0: x= 0.305. /A& W a=
0.47570 nm; c¢= 1.298 87 nm .

AR [ 4 5 4> F 20 T B AL, BKE
M EHEE] cALO; BT 4, k1.

#£1 «ALO; P BF4H2 1:(0.3333,-0.0283,-0.0833
white ball is 0%, 2:(0.0283,0.3617,-0.0833)
Table 1 Valence electron structure of o 3:(0.6383,0.6667,-0.0833)
ALOA1? black ball is Al A: (0.6667,0.3333,-0,0217
axAlLO; B: (0.3333,0.6667,0.0217)
Name of 14 b Dg/ nm? Dr/ nm? ng 4
bond
b L Ak &
pAL—° 12 0.18407 0.18177  1.0514 E 8 aALOs Hdh ik
DAL 12 0.19912  0.19683  0.6453 Fig. 8 Crystal structure of cAl,03
DAO 12 0.32079  0.31849 0.0125
A
DA 12 0.35764 0.35535  0.0038 B Distance of Al-O(nm)
DA™® 12 0.38432  0.38203 0.001 6
DA 0.25130  0.24900  0.0202 1#:0.18406
: g 2:0.19912
D& 6 0.26168  0.25939  0.0144 A 3#. 0.32077
Al—0 4#.0.33973
DA 12 0.27263 0.27033  0.0101 BT
DAO 12 0.28703  0.28473 0. 006 3 o 0.38984
DY 12 0.378 61  0.27631 0.000 3
DO 6 0.39558  0.39339  0.0002
DAIO 2 0.27276  0.270 46 0.3485
DM 6 0.28035  0.27805 0.2728
DATO 6 0.31793  0.31565 0. 080 6
DAO 6 0.34970  0.347 40 0.028 8
DAO 2 0.376 67  0.37437 0.0120

B=0.07 10 nm; | ADI= 0.002 30 nm; Oy= 6; Op= 1

1) Identity bond number.

2) Experimental covalent bond distance.
3) Theoretical covalent bond distance.
4) Valence electron number.
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€227 HEA R

2002 4E 5 H

Distance of O-O(nm)

1#:0.25130
2#:0.26165
3#:0.27263
4#:0.28703
5#:0.37861
6#: 0.39587

B 10 «ALOs H 0—0 K
Fig. 10 Bond distance of O —O
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Distance of Al-Al(nm)

1#. 027276
2#: 0.28035
I#: 031795
4#: 0.34970
S#:0.37667

B 11 aALO; H Al —Al B K
Fig. 11 Bond distance of A1 —Al
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Table 2 Valence electron structure of

& Al,O3 calculated renew edly

Ny gl I" Dg/nm? D/ nm? nq?
Du° 12 0.18406  0.18185 1.0489
D& 12 0.19912 0.19691  0.6436
DO 12 0.32077 0.31856  0.0125
D& 12 0.33973  0.33752  0.0067
D& 12 0.35764 0.35543  0.0038
D& 6 0.25130 0.24909  0.0201
D0 6 0.26165 0.25944  0.0144
Dy 12 0.27263  0.27042  0.0101
Dy 12 0.28703  0.28482  0.0063
DYy~ 12 0.37861 0.37640  0.0003
D ° 6 0.39587  0.39366  0.0002
DA 2 0.27276  0.27055  0.3480
DA 6 0.28035 0.27814  0.2721
DA 6 0.31795 0.31574  0.0804
D& 6 0.34970  0.34749  0.0287
DA™ 2 0.37667 0.37446  0.0120

1), 2), 3), 4) —See note in Table 1
3 4

WL LT T, X T e ALOs & A St Al
W F Al TSR EAE, 78 TX ALOs Mg &
LEE GBI REATE R T 598 T . 52
PR R R KL, AR+ s 5 A A2 LA
s f8

[ REFERENCES]

(1] Ztee, Rphf R T 2% (M]. 3G X Tk K
AL, 1990. 83.
LI Shrpu. Processing of Special Ceramics [ M]. Wuhan:
Wuhan University of Technology Press, 1990. 83.

[2] M REETT RS —REERELNA [M].
Abat: Bhas ¥ & diRRAE, 1993, 150- 154.



FR2ELTHI

WY, 55 o ALOs I B AL 54 LT 454 * 23«

TIAN Zeng-ying. Knowledge From Developed Coun-
tries —F'ine Ceramics and Its Application [ M]. Ber
jing: Science Popularization Press, 1993. 150- 154.
T Fe AV ALOs i % &2 & # OBl # T 208 5%
[J]. EEMEZER, 1999, 16(4): 50.

SUN Kangning. Experimental study on fabrication pro-
cess of FezAl/ Al,O3 composite [ J].
positae Sinica, 1999, 16(4): 50.
R X, Bk B 8. AL ALOs A1 TiB,y ki T 1Y
SR AFCu &R GBS L MR (1] TEA
{64 J& 244, 1999, 9(1): 101- 105.

MA Zhongyi, LU Yurxiong, BI Jing. Fabrication and

Acta M ateriae Com-

properties of in-situ Al,O; and TiB, particles reinforced
AFCu alloy composites [ J]]. The Chinese Journal of Non-
ferrous Metals, 1999, 9(1): 101- 105.

BHZ, BEE, BRE, % SR RN &
ALOsTiC/ Al RALEEME [J]. PEAE AL E¥R,

1999, 9(2): 313- 318.

CHENG Xiulan, PAN Fusheng, TANG Artao, et al.
AL O5TiC/ Al imrsitu composites prepared by high-tem-
perature reaction sintering [ J]. The Chinese Journal of
Nonferrous Metals, 1999, 9(2): 313- 318.

e, I, Be. BIEESINE ST &SRS
B T ALOs BEFEDIRERS L [J].  EA & m =,
1996, 6(4): 73— 77.

ZHENG Zrqiao, LI Yrmin, LIANG Shu quan. Func
tional gradient materials Ti/ Al,O3 prepared by explosive

[ 10]

compaction plus SHS method [ J]. The Chinese Journal of
Nonferrous Metals, 1996, 6(4): 73— 77.

SREESC, BET R, AR, MR g5 R A [ M.
Abmt: RS TAL R, 1980. 152.

ZHANG Xiaoowen, XUE Wan-rong, YANG Zao xiong.
The Basis of Structure of Solid Materials [ M].
Chinese Construction Industry Press, 1980. 152.
PUBE TNV B A AR Db R, W R AR laE (M. b
B HUBCT H AAt, 1985, 325- 327,

Instrument Industry Bureau of M echanical Industry M in-

Beijing:

istry. Manufacturing of Corundum Crystal [ M]. Beijing:
M echanical Industry Press, 1985. 325- 327.[9] [ {
. A B RRERAE [M]. BB R T K2
fR AL, 1996. 43.

LU Perwen. The Basis of Inorganic Materials Science
[M]. Wuhan: Wuhan University of Technology Press,
1996. 43.

W, & MEREERERNE(E 11 %) —W
BRI a5 R 5 R [M]. dbat: B R A,
1998. 9.

MRE, ERHE. BiiME —H R N [M].
JE5: A ST T ARk, 1983,

ik, B2 TRKRE TR [M]. K& HHK
REEROR AR AL, 1993, 309- 311.

ZHANG Rurlin.
Solids and Molecules [ M ].
and Technology Press, 1993. 309- 311.

The Empirical Electron Theory of

Changchun: Jilin Science

Crystal structure and valence electron structure of a-Al,O;

TAN Xurryan', WANG Xin', YIN Yarrsheng', LIU Yingcai', ZHANG Jirrsheng', MENG Farrgin®

(1. The Key Laboratory of Ministry of Education for Liquid Structure and Heredity of M aterials,

College of Materials Science and Engineering, Shandong University, Ji nan 250061, China;

2. College of Materials Science and Engineering, Jiamusi U niversity, Jiamusi 154000, China)

[ Abstract] The crystal structure of acAl,03 was discussed in detail. The rhombohedron crystal cell and the hexagonal cell of o

Al,03 were analyzed with different threedimensional illustrations, and the location of ions of both cells were analyzed in depth, by

which the distances of main bonds, between 02 ions and AI** ions, were determined. The valence electron structure of aAlLO3

were finally calculated out by means of the “EET” (the empirical electron theory of solids and molecules) theory, and the main bonds

and their distances were illustrated, which help us to observe the location of main bonds in the cell and analyze the relation of structure

and properties of @ Al,03 expediently.

[ Key words] «ALOj; crystal structure; valence electron structure
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