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Table | Transition state parameters of reaction Hy + H —»H + H,

* % #4 Ev/kcal mol-t tmi K»/3
Author Potential barrier [uternuciear separaiion
Sato 1 (K=0.18) b.05 0.815
I (K=0.1475) 8,20 0.9298
MK =0,144) R 76 0,8259
Cachica-Harschhech 10.78 0.962
Puer-Karplus I 8.60 0.899
I 9.18 0.899
I 8.52 0.899
Peclerson-Poter 10.38 0,947
Salomon T 8.60 0.898
I 9.39 0,904
B.V.Liu (ab initio) 9.80 0.9289
# X (gen. LEPS) 8,764 0.8015
(»=0,3840)

%2 F+H,—FH+H RENIRESH

Table 2 Transition stste parameters of reaction F+Hy; —FH+H

* % % E+/keal mol-! HRE 2/} ¥ &
Kiiehise . . Internuclear separation
Potential barrier — Method
R*yp R+*un
Jaffe- Anderson 1.68 1.52 0.76 LEPCH
Mukerman [ 0.90 1.60 0.76 LEPS
I 0.89 1.63 0.76 LEPS
m 1.43 1.43 0.78 gen. LEPS
I\ 2.55 1.27 0.82 gen. LEPS
v 1,06 1.54 0.76 gen. LEPS
Welkens 0.98 1.54 0.77 LEPS
Bloss-Truhlar 1.24 1.31 0.82 VB
Plangi-Scheriber [ 2.16 1.43 0.78 mod. gen. LEPS
I 2,27 1.41 0,78 "
m 2.08 1.47 0.78 "
I\ 2.25 1.28 0.84 "
v 2.63 1.35 0.81 v
Feng 2,50 1.54 0.77 gen. LEPS
Bender 1 5.72 1.37 0.81 ab initio
I 1.66 1.54 0.77 "
Ungemach 3.83 1.48 0.78 ”
X (vy-1=0,1885) 3.99 1.466 0.773 mod. LEPS

(v*y-r=0.085)
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Table 3 Transition state parameters of three isotopic exhange reactions
5 W #4 E¥/kcal mol-1 wmEE RY/ X
Reaction Potential barrier Tuternuiesr scpuration
D+D;—>Dy+D 11,82 E*pp=0. 8808
H+DH—sHD+H 11,05 R~ygp=0.8989
D+H;,—DH+H 9.790 R*yp=0,8703 R~y =0,9296
£ F X B
L1) Sate, J. Ches. Phys. 23, 592 (1955) ; 23, 2465 (1955)
[2] Glastone, S., R.J., Laidler, Eyring, H,, “The Therory of Rate Processes” .
[3] BHSSE (LITER) ,» “HTHHEEPER" » B¥ HIRME, 1976,
C431 Ungemach S. R. et al., Farsday Discas. Chem. Soc., 62, 330 (1972)
£65] Keck, J.C., “Advance on Chemical Physics® , Vol. 36, John Willy, 1979,
L6311 Eyring, H., Handerson, D., ¢“Physical chemistry” Vol.6, Part A, Acad.®Press, 1974,

AN IMPROVEMENT OF THE LEPS METHOD
FOR THE POTENTIAL ENERGY SURFACE
Chen Shuzi Liu Xianming

(Department of Chemistry, Sichuan University)
Zhou Lu

(Department of Chemistry,

Chendou Institute of Science & Technology)

ABSTRACT

In this paper we gave an improvement of the LEPS method for the reaction

potential energy surface, in which the coulomb energy Q and exchange energy J

include the overlap integral § with the parameter v,

f=S'.D,{[1 —e B(r-ry) ]2_ l}
Q=(l -'S')D‘{[[ _e'—l (I‘-Polj_ l}
By this modified LEPS method we have calculated five reaction potential

energy surfaces, of which the transition state parameters have been shown in the

table,
3 Energy barrier Internuclear separation
Reaction E"/kcal mol-1 e / PA
Hy+H=H+H, 9.746 R*py=0.08015
F+H;=FH+H 3.99 R¥yp=1.,466 R*pr=0,773
D+Dy=Dy+D 11.82 R*pp=10.8968
H+DH=HD+H 11.05 R*pr=0.8989

D+H;,=DH+H 9.780 R*pu=10.8703 R¥yg=0,9266
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