Vol 29 Na 12
2008 12 CHBEM ICAL JOURNAL OF CH NESE UN VERSITIES 2350 2353
T 1P,
( 361005)
BaLYP TiP,,
TiPy , .
, 0 . TiPy
7.84 7.68 ¢/, 3.18 3.35 ¢€V.
; ; TiPy
0641 A 0251-0790 (2008) 12-2350-04
, 2002
. Umé&zius M [TIh°-R). 1,
. 21 20 90
(TOF) Ti Ti, P, , TiP,
1999 (CF) Ti, P (21 pgn 34
B3LYP TR TLP . Ume&ius [TIO°-R), 1>
, Tt , Frenking 1
[Tih°-E).]" (E=N, P, A9 : : 5
TP, [Tih°-R), 1"
1
(B3LYP) ! , Ti Lal2DZ,
6-311+G , B3LYP
, (ZPE) , Gaussian 03 8l
, [TiO°-R), 1" P—P Ti—P 0.218
0.259 M, P—P Ti—P 0.216 0.256 M
2
21 TiPy
12 , A’y Ds
. 2008-10-06.
“ ( : 2007CB815307) ( 1 20503021) (

2005HZ01-3)

. Email: ktan@xmu edu cn

. Email: xinlu@xmu edu cn



Na 12 : TiPy 2351

n-1 ( 1), 1 n-2
) , P—P 0.225 0.233mMm. n-3
46. 02 kJ/mol, n-2, P . n7
n-10 , P—P (0.221 rm) (0.202 rm)

n-1(0.00) n-2(10.88) n-3(46.02) n-4(63.69)

n-7(126.36) n-8(133.47) n-9(151.04) n-10(180.33) n-11(271.54) n-12(334 72)

Fig 1 Optimized structuresand relative energieq n parentheses) for the TiP, neutral clusters
(Bond length in nm, energy n kJ/mol)

Tablel Calculated bond lengthg nm) and relative energieq kJ/mol) of @andwich TP, cluster
(i isnumber of magnary frequencies)

Structural type Symmetry State Ti—P P—P i Erel
Eclipsed Dsp, Triplet 0. 267 0.215 0 0.00

Co, Singlet 0. 266 0.216 1 6. 82

Staggered Dsqy Triplet 0. 268 0.215 1 3.39

Con Singlet 0. 266 0.216 0 2.51

22 TiPy
( 2). P—P , Ti—P 0.02 M.
a2 a3 79.50  99.58 kJ/mol a6, a9,

a10

0.214

0218 0.219 0216

a-1(0.00) a-2(79.50)

0.246

a-7(154.81) a-8(163 27) a-9(209.62) a-10(219 24) a-11(318 82) a-12(408 78)

Fig 2 Optmized structuresand relative energieq n parentheses) for the TiP,, anionic clusters

(Bond length in nm, energy n kJ/mol)
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23 TiPy
TiP, 12 3
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(Low-lying state) , c2 c3 5.52 15.73
kJ/mol

0.216
c-7(22.52) c-8(22.64) ¢-9(25.09) c-10(34.31) c-11(36.69) c-12(55.82)

Fig 3 Optimized structuresand relative energies( n parentheses) for the TiPy, cationic clusters
(Bond length n nm, energy n kJ/mol)
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Table2 Adabatic and vertical valueq eV) for the electron aff nity and ion ization
potential for the TiP,, isomer

Energy n-1 n-2 n-3 n-4 n5

AEA 3.35 2.65 2.82 2.97 2.80

VEA 3.18 2.50 2.56 2.24 2.04

AP 7.68 7.62 7.36 7.16 7.21

V IP 7.84 8.09 7.62 7.31 7.48
: TiPy
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Density Functional Study of the Structural and Electronic

H ~+/0/ -
Properties of T Py Clusters
TAN Kai' , LU Xin", L N MengHai, ZHANG Qian-Er
(State Key L aboratory of Physical Chemistry of Solid Surface & Center for Theoretical Chamistry,
Deparmental of Chamistry, College of Chemistry and Chemical Engineering,
Xiamen U niversity, Xiamen 361005, China)

Abstract The geometric structures, stabilities of various ismers in TiP, anion, neutral and cation were

20(4): 598—602

studied via density functional theory (DFTB3LYP) method At the levels of calculations enployed, a sand-
wich structure isfound © be the global minimum for neutral TiP,, cluster Themost stable TiP,, and TiP, clus
ters have sandwich structures similar to the neutral global minimum. Frontier molecular orbital (AMO) investi-
gation suggests that the most important metal-ligand bond in sandwich structure is indeed ad bond The calcu-
lated vertical and adiabatic ionization potentials from the neutral global minimum (n-1) are 7. 84 &/ and 7. 68
e/, regpectively The adiabatic and vertical electron affinity of the global minimum anion is predicted o be
3.35 &/ and 3.18 ev.
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