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Table | Symmetry”, energy Eap atomization energy’ and NICS value® of structures for (B20s), (7 =2-15) clusters at the TPSSh/6-311G* §

n Group® AHL/ev" Eat/ev® NICS? n Group" AHL/ev” Eat/ev®
2a T, 385 27.893 -8.92 8b Cs 7.53 31.197
% Das 573 29.648 4.44 8¢ C 7.13 31.109
i C, 6.87 30.287 -4.41 9%a Cir 7.94 31.302
4b T 574 30.115 -3.27 9b G 7.53 31.254
o C 735 30.705 -3.00 9 G 742 31219
5b C 6.56 30.511 271 10a (0 7.84 31.323
S¢ Dss 5.87 30.414 -2.49 10b (o] 7.32 31.294
6 T, 7.77 30.982 -2.54 11a C 8.02 31.393
6b C. 7.35 30.854 -3.18 11b (6 7.45 31.364
e 2 6.72 30.798 439 12a fol 8.26 31.418
6d c 5.39 30616 8.16 12b Ty 7.53 31.394
7a C 721 31.052 230 13a (o4 7.97 31.446
7b c 7.05 31.015 2,07 14a fol 7.87 31.474
T & 6.92 30978 2.19 15a C 777 31.484

8a G 7.63 31.199 -1.82
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A new method for modeling the cage structures of (B,03), clusters

Hu Yujie, Zhou Mingxing and Cheng Longjiu’
(School of Chemistry and Chemical Engineering, Anhui University, Hefei 230601, Anhui Province, China)

Abstract: Like Cg molecule, theoretical calculations show that (B;0;), clusters also favor cage-like structures. For small clusters at n<6, the
structures have been predicted in our previous work by using a first principles global optimization method. However, first principles structus
prediction is very time-consuming, and it is not reasonable for larger cluster sizes. Thus, this work proposed a modeling method for investig: 1t
of large (B:0s), clusters based on the structural properties of small clusters. Starting from the high-symmetry (B;O3), (n = 2-5) clusi e
(tetrahedral, triangular prism, cubic and pentagonal prism), large clusters can be obtained by replacing the vertical B atoms by (B10) rings. A
number of candidate cage structures are generated using this method. Lastly, these candidate structures are optimized using the density tional
theory method, and the energy-lowest cage structurcs are predicted.

Keywords: boron oxide clusters; 6-membered ring; modeling; cages; density functional theory (DFT)
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