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Table 1 The calculated equilibrium distance R, and
binding energy Ejp of CO-Al, systems

n model R /A Ey/eV 3 model B./A Ey/eV
1 1-1 2.2993 2.8077 7-1 2.2492 0.2184
2-1 1.9707 6.2750 7 -2 2.3239 1.9903
2 g 2.2393 2.5357 -3 §.3022 0.0237
3-1 2.3402 1.7130 8-1 2.2109 1.1518
3-2 1.9561 1.3603 8-2 2.3594 1.4868
3 3-3 2.0000 1.5324 8 §-3 2.2480 1.2081
5ot 2. 0708 18006 8-4 2.0644 0.5099
8-5 2.4989 0.6798

41 2.2883 2.0272
L, 19089 10239 . 9-1 2.3000 1,8963
-3 2 2854 2 1258 9-2 2.2471 2.2430
44 1.9807 0.8344 o 1071 4.2058 2.6072
51 2.5360 0. 7688 10-2 2.3315 1.0739
52 24736 0. 2007 10-3 z.2495 17158
5 5-3 2.1010 2 1546 12-1 2.3695 1.0479
54 20482 0.5532 122 2.3607 3.5440
5-5 z.5271 1.9323 12-3 2.3795 35200
54 1.6890 3.8354 12-4 2.2279 0.3485
61 1.8607 3.3004 13-1 2.4009 3.0076
6 6-2 2.2992 4.8956 15 1310 (2.5000)  (3.1920)
6-2% (2.2847)  (4.9568) 13-2 3.0036 0.0373

6-3 2.0000 3.3224

Where #* refere to the results using the bulk aluminum bond length;
*+ refers to the results using the theoretically optimal bond length of Al,,
of Ik symmetry.
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SIZE-DEPENDENCE OF CHEMISORPTION ON ALUMINUM
CLUSTERS AND ITS THEORETICAL MODEL

Li Linfeng Gu Xianzhang Cao Xuan Liao Muzhen
Wu Guoshi*

(Department of Chemistry, Tsinghua University, Beijing 100084)

ABSTRACT

Theoretical investigations have been made on the monomolecular adsorption of

carbon monoxide on aluminum clusters Al, (n=1-—10, 12, 13). The equilibrium
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adsorption positions and the binding energies of various CO sites have been evaluated
by using the quantum chemical method of CNDO/2 with properly choosing the optimal
geomeiries of aluminum clusters from the reported data. The results reveal that the
adsorption of CO on Al, remarkably depends upon the number of metal atoms in the
cluster and exhibits a notable “magic number” behavior, viz. the adsorption energies
on Al,, Al; and Al,, appear in particularly large values, which are in encouraging
agreement with the experimental observations and that predicted by our Exiended
Electron-Shell Model proposed previously. The analysis of the elecironic structure
of Al;, and Al,, puts the model on a still solid basis. It can also be seen that such
~ a size-dependence goes down with the increasing cluster size and the behavior of

cluster gradually approaches to that of bulk aluminum.

Keywords, Microcluster, Aluminum cluster, Adsorption, Electron-Shell Model,

Carbon monoxide
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