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Niobium Cluster Structural Stability and Energetic:
Calculations and Simulations

TAN, Kai LIN, Meng-Hai* WANG, Nan-Qing ZHANG, Qian-Er

(Chemistry Department, Xiamen University, Xiamen 361005)

Abstract Density functional method (DFT) has been combined with global minimum techniques into hy-
brid schemes: The equilibrium geometries and electronic properties of little cluster Nb, (n=2~6) clusters
were determined via DFT computations. The potential function was constructed with parameters fitted to
calculated results, and a global minimum “basin-hopping” algorithm was used to obtain minimum-energy
structures of Nb clusters for n=7~20. The results are in good agreement with experiments and other calcu-
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Figure 1 TOF-MS spectra of Nb cluster
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Figure 2 Relations between binding energies and cluster size
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Table 1 The energy for neutral isomers Nb, (n=2~6, bond length R, binding energies per atom Eyn %)

N Geometry RIA Frequency/cm * Ey eV
2 £J¥ linear, D, 2.14 (2.08)¢ 409 (425)" 2.72 (2.60)" (2.84")
3 IE=1E triangle, Dy, 2.43 (2.42)° 185 (227)%, 355 (335)¢ 3.34 (3.32)
£ JE linear, D, 2.32 72i, 193, 215 2.48
PUTHIHATE tetrahedron, T, 2.58 132(2), 214(3), 343 3.87 (3.90)
4 ZZJE rhombus, Dy, 2.43 82, 119, 194, 226, 270, 290 13.67
1EJ7JE square, Dy, 2.48 220i, 146i, 102, 207(2), 266 3.29
K5 J¥ rectangle, Dy, 2.38,2.58 240i, 148i, 79, 170, 278, 292 3.08
£J¥ linear, D, 2.13,3.13 26.7(4), 374, 384 2.92
ZAAWUHE tri-bipyramid, Ds, 2.56, 2.80 20i(2), 138(2), 172, 202(2) 4.09 (4.20)
5 PU 5t quadrapyramid, Cy, 2.61,2.64 164i, 38, 79, 96, 179, 225 3.89
FRIE trapezium,C,, 2.33,25,2.38 40, 52, 125, 128, 160, 169, 204 3.73
0TI TE planar, Gy, 2.29,2.63 50i, 18, 52, 89, 98, 106, 243 3.43
W58 J\THI {4 distort Oct, Cs, 2.60, 2.93 51i, 69.4(2), 111.8, 157, 165 4.25 (4.46)
=B AT tripyism, Cy, 2.54,2.79 157i(2), 123i, 146(2), 166(3), 194 3.94
6 AT VYA JE parallelogram, Cy, 2.31,2.71 13i, 44, 100(2), 128(3), 207, 225 3.86
SPIH = ff W #% trigon, Dy, 2.44,2.89 29i, 17(2), 58,94(2), 123(2), 209 3.60
75N JGH ring, Dy, 2.33,2.47 181i(3), 93, 119(2), 153, 177(2) 3.51

“ Experimental values, reference [11];  Gronbeck, reference [8]; © Fournier, reference [7]; “ Wang, reference [12].
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Figure 4 The relative stable structure for Nb;
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Interaction of Rhodamine B with BaMoO4
Nanoparticles in Different Reverse Mi-
celles

YANG, Li-Kun; CHU, Ying*; LIU, Yang;
HAN, Dong-Xue
Acta Chimica Sinica 2005, 63(1), 18

Nanoparticles Absorption of RB

The absorption of Rhodamine B on the surface of nanoparticles in reverse micelles will
lead to the changes in the characteristic spectra of Rhodamine B.

Niobium Cluster Structural Stability and
Energetic: Calculations and Simulations

TAN, Kai; LIN, Meng-Hai*; WANG, Nan-
Qing; ZHANG, Qian-Er

Acta Chimica Sinica 2005, 63(1), 23
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The equilibrium geometries and electronic properties of little cluster Nb, (n=2~6)
clusters were studied by DFT method, and a global minimum “basin-hopping” algo-
rithm was used to obtain minimum-energy structures of Nb clusters for n="7~~20. The
relative stable structures were discussed.

Theoretical Study on the Struture and
Properties of 1,3,5,7-Tetranitroadaman-
tane

XU, Xiao-Juan; XIAO, He-Ming*; JU, Xue-
Hai; GONG, Xue-Dong
Acta Chimica Sinica 2005, 63(1), 27

DFT-B3LYP/6-31G" method was used
/0(15) to obtain fully optimized molecular
N(11) geometry, electronic structure, IR
spectra and thermodynamic properties
of 1,3,5,7-tetranitroadamantane. Pyroly-
sis mechanism was investigated using
N(14) 9(7)\ c10) a@2) unrestricted Hatree-Fock model  of
0(19) C(6)~C(5) ‘/C(?’) N(12) semi-empirical MO method, finding that
s C(4 \ the rupture of C — NO, bond is
o(18)” ( \ 0O(21) preferential. Also, detonation velocity
and pressure were evaluated by means

of Kamlet-Jacobs equation.
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Synthesis of a Conducting Polyaniline by
Hemoglobin as Biocatalyst

HU, Xing; ZHANG, Yu-Ying; LI, Cheng-
Hai; LIU, Hui-Hong; ZOU, Guo-Lin*
Acta Chimica Sinica 2005, 63(1), 33

+ .- H+ - +
NH, A" === AH,;N

Firstly, a micellar solution was prepared by dissolving SDS in buffer with the concen-
tration over its CMC. These micelles might serve as templates to orient and organize the
aniline molecules when a certain amount of aniline was added into the solution. The
loading of aniline onto the micelles is a process that is driven by both the hydrophobic
and electrostatic forces, then to form the positively charged aniline salt with SDS at low
pH (1.0~4.0). Secondly, Hb catalyzed the positively charged aniline salt to form the
positively charged radical in the presence of H,0,. Finally, the positively charged free
radicals then underwent coupling to produce the dimer, and successive oxidation and
coupling reactions eventually resulted in the formation of conducting polyaniline.
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