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A Theoretical Sudy of Hectronic Delocalization
with Progressive Or bital Deletion Procedure

DING, FRurJiang
( Department o Chemistry, Sichuan Normal University, Chengdu 610066)

Abgract It is very usful for underganding the chemical bonds in nolecules to evaluate the eectronic
delocdization energy between different orbitds (for exanple, pfl it and p7tT -0 *). The dectronic
delocdization energy could be obtained by performing HFSCF caculaions with and without some designated
orbitals. Because of the interaction of orbitals the calculated delocalization energy is different if the order in
which the orbital s are deleted is different. A progressve orbita deletion procedure is proposed to overcome this
difficulty. The dominant characterigic of the procedure is that the Goulomb integral of a chosen orhitd is
shifted progressvely by aone electron operator. While the Goulomb integral increases sep by sep , the relevant
orbital is deeted from the nolecular wavef unction sep by gep. Inthisway , the interaction between orhitalsis
decreased and the accurate delocalization energy can be obtained. The nolecule of H;PO is discussed as an
exanple.
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PH; PHO , 1
PHO FOM
STO-3G9 3e, 6ay , o’ 3e,6a, 10a,6e, 7e
o’ .6 d 0 piT
311G(d) , g’ 3e d
, 6e
1 FOM
Table 1 Energes and codficients of certan AMOs
FOM 3e 3e 68y 10 6e 6e 7e 7e
(a.u.) 0.1514 0.1514 0. 1606 0.8444 0. 8845 0.8845 1.1849 1.1849
1s(P) - 0.0173 0.0138
2s(P) - 0.0489 0.0351
3s(P) 0.1054 - 0.0410
4s(P) 0.2038 0.3309
5s(P) - 0.2746 1.6072
6s(P) -2.0038 - 3.2458
20x(P) 0.0384 0.0046 0.0501
2py(P) 0.0384 0.0046 0.0501
2p.(P) 0.0081 - 0.0134
3p«(P 0.0636 0.0125 0.1141
3py (P 0.0636 0.0125 0.1141
3p.(P) 0.0082 - 0.0271
4px(P) - 0.0393 - 0.0404 - 0.3182
4p, (P - 0.0393 - 0.0404 - 0.3182
4p,(P) 0. 0207 0.0791
50« (P - 0.3575 0.0109 - 0.2024
5p, (P - 0.3575 0.0109 - 0.2024
5p.(P) -0.1540 - 0.1144
6px(P) - 1.550 - 0.0640 0.0968
6py (P - 1.550 - 0.0640 0.0968
6p.(P) -0.8760 - 0.7420
D2 (P - 0.0452 0.8170
D2. (P - 0.0817 - 0.6547 0.8115
Dy (P) - 0.0817 - 0.6547 0.8115
D (P 0.1211 - 0.7553 -0.7134
Dy (P 0.1211 - 0.7553 -0.7134
1s[H(1) ] 0. 0904 0.0415 0. 0005 0.0058 - 0.0204
25[H(1) ] 0.1595 - 0.0145 0.3413 0.0701 1.0624
3[H(1) ] 1.4948 1.1168 0.7080 0.0010 - 0.7655
1s[H(2) ] -0.0783 - 0.0452 0.0415 0.0005 - 0.0050 - 0.0029 0.0177 0.0102
25[H(2) ] -0.1382 -0.0798 - 0.0145 0.3413 -0.0607 -0.0350 -0.9201 - 0.5312
3[H(2) ] -1.2946 - 0.7474 1.1168 0.7080 - 0.0009 - 0.0005 0.6630 0.3828
1s[H(3) ] 0.0783 - 0.0452 0.0415 0.0005 -0.0050 -0.0029 - 0.0177 0.0102
25[H(3) ] 0.1386 - 0.0798 - 0.0145 0.3413 - 0.0607 - 0.0350 0.9201 - 0.5312
3s[H(3) ] 1.2946 - 0.7474 1.1168 0.7080 - 0.0009 - 0.0005 - 0.6630 0.3828
PH; d po ,s ) PH;
(10a, ,6e,7€) , o’ ,
o} ( pat | , 31,
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RHF/ 6-311G P—O 159. 89 pm,
O pt PH; 3e0 ) RHF/ 6-311G(d) P—O 145. 78 pm.
6e(cHT) ) 3e ©6e ,HF [19,20] d
CF Eo= - 417.27141 a. u. , Eo , pit d
= E- Er=0.07521a.u.. ,
pitl ~3e pil —6e . : o’
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(3e) B =E- E=0.0501a.u.. :

B + E4=0.07861 a. u.
MIX=(E& + Eg) - Ep =0.00340 a. u. ,

MIX 4.5 %.
MIX )
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3e , . 6e
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3e , ;
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B + E4=0.07565 a. u. . MIX
=(k + E) - Ep=0.00044 a. u. ,
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pit ©°  pil _dit
. pto’
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(28.4+0.3) %.
o d ,
@) PH3
.10a;, 6e, 7¢ d ,
o’ . c” d CF E =
- 417.07726 a. u. , BEb=E- Er=0.26936a.u..
Eq=0.03824 a. u. , & =
0.2333%5a.u. MIX=(Ey+ &) - B =0.00223 a. u. ,
0.8 %. o
(86.2+0.4) %, d
(14.2+0.4) %.
g°
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A Dynamical Sudy of HNCO Photdysis

ZHAO, Li; LIU, Kun; DAI, NianzZhen; LI,
Zong He
Acta Chimica Sinica 2002, 60(4) , 600
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Hectr ocatal ytic Oxidation o CO,
Formaldehyde and Methand on PrMo
Hectrodes: A DEMS Sudy

WANG, Hong Sen
Acta Chimica Sinica 2002, 60(4) , 606

The dectrocataytic oxidation of carbon noroxide , forma dehyde and methanol on
the Mo nodfied R eectrode was invedigated usng differentia eectrochemica

mass ectrometry.
QOuuik 0 Q0 (R) +3 COx(R) (1a)
CHsOHyu0l Q0 (R) +B QO (F) +4H" +4€ (1b)
CHoOpuk 0 Q0 (R) 3 C0y(R) + 2H" +2¢€ (1c)
0 Oy +2MoO, (R) +6H"——Q0, + 2Mo** (R) +3H,0 2
Mo®* (R) +2H,0 — MoO:(R) +4H" +¢€ (3

A Theoretical Sudy o Hectronic
Delocalization  with  Progressive  Orbital
Déeetion Procedure

DING, Fudiang
Acta Chimica Sinica 2002, 60(4) , 612

A progressve orhital deletion procedure is proposed, which shifts Gouomb
integralsd ome chosen orhital's progressvely by a onedectron operator and
deletes these orhitd s progress vely from molecular wavef unction. In thisway the
interaction between orbitals is decreased and accurate ddocdization energy can
be obtai ned.

Sudy on the Thermodynamics o Sdution
Containing Alcohds . Excess Enthdpy Modd

ZHANG, Li-Hu ; SHEN, Xieo-Yan; LIU, Qo
Jie
Acta Chimica Sinica 2002, 60(4) , 617

Associated liquid h solution of alcohol
of alcohol (1) N ydrocarbon (2) A wixF in the hydrocarbon
xymol, Vg Xymol, by o I mol, ¥,
AH, mixture of (1) and (2) AH,

Lmol, Vy= X1 ¥y +x3 Vo

HE=A H +A Hy = 3 %[ A/ (1- A x) + hep(BXE) |

Adsor ption Equilibrium of O, on Zr®* Center

L ocated on the Surface d Zirconia

WANG, XirFAng; ZHAO, Qn; CAl, TianXi
Acta Chimica Sinica 2002, 60(4) , 622
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Based on the quartitative ESR andyd's and particle sze daa of ZrGy , the present

authors propose that the oxygen coordinatively unsaturated Z°* centers srould be
located a the crydd corners of ZrQ, initid particles, and are regponsble for the

sgnd of ESR with regect to 2" centers.




