57 7 2008 7
1000-3290/2008/57 07 /4134-04

ACTA PHYSICA SINICA

Vol.57 No.7 July 2008
(©2008 Chin. Phys. Soc.

Pb, PdPb,

1+ 2
1
2
3
2007 9 3 2007
Gaussian 98 B3LYP Pd Pb
Pb, Pb
Ph, Murrell-Sorbie
PdPb,
CZV Cfnv
Pb, PdPb,
PACC 3430 3420
1.
a—>f .
' Ag Y Pb
2—4
5—6
T Pb, PdPb,
2.
Gaussian98 8
B3LYP Becke Lee-Yang-Parr
Pd Pb
LANL2DZ LANL2DZ
RECP 777" 28
* 10176021

1 E-mail zhuyu936 @sina. com

*
3 3
445000
445000
610065
9 27
LANL2DZ Pb, PdPb,
Pb
PdPh,
78
18 45’ 4p°4d" 4
65" 6p° LANI2DZ  Zata
Pb,  PdPb,
Pb, Murrell-Sorbie
12 13
PdPb,
3.
3.1.Pb,
B3LYP Ph,
,
8 Ph, > —Pb’P, + Pb'P,
Pb P, Pb
Pb . Pb
0.10 nm—0.79
nm 0.01 nm.
Pb—Pb



7 Ph, PdPh, 4135

Pb, Pb 7 2. PdPb, C.,
'P, ) Ph, 7 Ry = 0.24906 nm Ry, =
Murrell-Sorbie 0.28886 nm .~ PdPbPb = 180.0°. PdPb, ° B,
15
Pd 'S, +Ph°

PdPb, B, —{PdPb 'S* 4+ Pb°’P,

S R = tanh aR/2 Pd'S, +Pb P, +Pb>P, .

R>» fR—>1 R>0 fR —0

2
Murrell-Sorbie
C,, PdPb,
Vel D s ap s apt + anp R)= Ry =0.26341 nm RS = R} = Ryypy + R, /2
x exp — a;p - 1.6tanh R/2 1 =00'.28072 nm pi = Ri -
b=R-R R R R i=123
D. a a as 1. ES'E o 0 0 mE
. Ph, ° =5 5= g) 12 1N2 g
0.35000 nm us,0 Ly /2 - l/ﬁDDf%D
PdPb,
0.35000 nm
VR R, Ry =Vim R + Var Ry + Vium R;
Ph, Ph °P, + Vw, R Ry Ry 3
VPﬁPb Rl VPIZ)Pd RZ VPIZ)PI) R3
1 Pb,  PdPb Murrell-Sorbie Murrell-Sorbie 1 1.
D.JeV  RJmm a/mm™' ap/nm?  ay/nm”? ijpbz R, R, R,
Ph, 3 2.62556 0.27829 21.18803 97.96223 162.84201 VP(SJPbZ Rl Rz R3 - PT 4
PdPb 'S+ 710 3.10769 0.24536 36.89780 421.07406 1752.86358 p Si T
61 . RS P=C +CyS +CySy, + C,ST + CsS5 + C S5
Al L 4GS, S, + €S, 8+ €S, ST+ €St 5
| T = 1-tanh 7,- $,/2 1 —tanh 7,- S,/2
2 x 1 —tanh 75+ S3/2 . 6
°r 5 6 ¢, C, C
2 C, Cs C; C, Cy Cy Cy 7
4 Yy Vs .
0.1 I 0.|2 I 0.I3 . 0;4 ‘ 0.I5 I 0.I6 I 0.I7 I 0.I8 2
R/nm . 3 3
3 2 3
1 B PdPh, )
/PbPdPb = 68.90480° Pd—Pb Pb—Pd
3.2.PdPb,

RPde =

PdPb, C,, Ry = 0.26341 nm - 4.63513 eV



4136

57
PdPb, —-3.68700 eV PdPb, C.,
Pb PdPb Pd PdPb, PbPd + . Pd Pb—Pb
Pb—PdPb, . 3 0.98300 eV
Rpp, = 0.29803 nm Pb—Pb X - 2.78000 eV
Pd Pb—Pb Pb—Phb
Pd . Pd X 2.78000 eV PdPb,
- 0.46000 nm 0.46000 nm -4.63513eV Pd Pb
2 PdPh, C,, X°B,
Rpgpy/nm Rpypa/mm  /PbPdPh/ © D.leV Su Ju i3 f2 Nis) Ve
0.26341 0.26341 68.90480 4.63513 0.05706 0.00955 0.00202 0.05706 0.00202 0.03390
3 PdPh, C,, X°’B,
C, = —15.84642 C, = —15.74271 C; =127.89427 C, =85.59281 Cs =102.04676
C¢ =4480.35015 C; =7.76211 Cg = 132.22948 Cy =1186.37232 Cio=1198.16188
Y1=5 Y2=5 73=-11
1:-4.630eV; 2:-3.687eV; 3:-2.780eV;
1o}k 4:-2.704eV; 5:-1.000eV; 6:0eV;
1:-4.66V; 2:-4.0eV; 3:-3.5eV; T
4:-3.0eV; 5:-2.0eV
0.8F
g
3 06l E
£ ~
= N
0.4
0.2F
0.2 0.4 0.6 0.8 1.0 0.0
Rpapy/nm
x/nm
2 PdPb, ./ PbPdPb = 68.90480° 3 PdPh, Rpypy, = 0.29803 nm
0.26341 nm. Pb Pb
Ph,
4. Murrell-Sorbie
Gaussian 98 B3LYP Pd PdPb,
Pb LANL2DZ Pb, PdPb,
PdPb, Pb, ¢, C.,



7 Ph, PdPh, 4137

1 Hunter J B 1956 US Patent 27 73561 2001 50 1268
2 Shu J Grandjean R P A 1991 J. Chem. Engi. 69 1036 11 YanSY Xu G L2007 Chin. Phys. 16 686
3 Sakamoto F Kinari Y 1997 Int. J. Hydrogen Energy 22 369 12 Murrell J N Carter S Farantos S C Huxley P Varandas A J C
4 Tang T Lu G D 2003 Chin. J. Rare Metals 27 278 in Chinese 1984 Molecular potential energy functions New York John Wiley
2003 27 278 p29

5 YuGF WangHY Jiang G 2005 Chinese J. At. & Mole. Phys. 13 Yan S Y 2006 Acta. Phys. Sin. 55 3408 in Chinese

22 77 in Chinese 2005 2006 55 3408

2277 14 Zhu Z H 1996 Atomic and molecular reaction statics  Beijing

DuZ YangH Li C2000 J. Alloys & Compounds 297 185 Science Press p71 1996

Fang ¥ Jiang G Wang H'Y 2006 Acta. Phys. Sin. 552241 in p71

Chinese 2006 55 2241 15 ZhuZH YuH G 1997 Molecular structure and molecular potential
8 Frisch M J Trucks G W 1998 Gaussian 98 RewA. 9 Gaussian energy function Beijing Science Press pl02

Inc. Pitts Burgh PA 1997 pl02
9 Hay PJ Martin R L. 1998 J. Chem. Phys. 109 3875 16  FangF Zhu Y Jiang G Zhao Q Zhu Z H 2007 Chinese J. At.
10 MengD Q Jiang G Liu XY Luo DL Zhang W X Zhu Z H & Mole. Phys. 24 173 in Chinese

2001 Acta. Phys. Sin. 50 1268 in Chinese 2007 24 173

Potential energy functions of Pb, and PdPb, molecules *

Zhu Yu' ' Fang Fang®  Jiang Gang’  Zhu Zheng-He’
1 School of Science  Hubei Institute for Nationalities Enshi 445000 China
2 School of Information Engineering  Hubei Insititute for Nationalities Enshi 445000 China
3 Institute of Atomic and Molecular Physics ~ Sichuan University =~ Chengdu 610065  China
Received 3 September 2007  revised manuscript received 27 September 2007

Abstract
Density function method B3LYP has been used to optimize the possible structures of Pb, and PdPb, molecules by basis set
LANI2DZ for Pd and Pb atoms. The Murrell-Sorbie potential energy function of Pb, molecule has been fitted through the least
square fitting and the potential energy function of PdPh,is given by many-body expansion theory. The potential energy contours
describe the structure character of PdPb, ground state molecule rightly. Furthermore molecular static reaction pathway based on

this potential energy function is investigated.
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