() VAPO-5

()

PART | Studies of the Structure of Vanadium Speciesin
VAPO-5 Molecular Sievesvia Density Function
Theory

PART Il Bifurcs aysisof the Tra is Rotation

of Monorotor Molecules






Abstract

2.1

2.2

2.3

2.4

2.5

31

3.2

VAPO-5

10

12

19

20

20

20

22

28



3.3

Abstract

2.1

2.2

2.3

2.4

2.5

31

Gibbs-Like

28

29

32

39

41
42

a7

49

51

51



3.2 Gibbs-Like

Dengty Functiona Theory Calculation and X-ray
Absorption Spectroscopy Studies of Structure of
Vanadium-Containing Aluminophosphate VAPO-5

Bifurcation Analysis of the Trans—~ — Cis Rotation of Monorotor

Molecules

67

69



(
(
(
(

)

) ?
) AIPO,5

)

VAPO-5

VAPO-5

VAPO-5

23

24



(
(

) AFI

) VAPO-5 lal Ibl

) (@)
16

(b)
16

VAPO-5 la2

VAPO-5 b2

) VAPO,-5

17

) AIPO,-5

18

25
) 1b2
26
) 11b2
29
) V™0,
32
@ lal

AFI

()  Ibl

14

15



B3LYP

VAPO-5

- (V*"=0)(Ox)a

VAPO-5 - VO,

VAPO-5

AFlI



Abstract

Theoretical cdculation usng density functional B3LY P correlation-
exchange is employed to study the structure of different sizes of the
VAPO-5 clusters. The results indicate that the substitution of either the
phosphorus site or duminum site of the AFI framework by vanadium isin
general not feasble. The isolates vanadium was found to exist as a
mono-oxo(V**=0)(Oy), species for reduced, dehydrated VAPO-5 and as
di-oxo V°*O, species for calcined, dehydrated VAPO-5.
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Abstract

The topological analyses of the internal rotation of three different
series of monorotor molecules are investigated in this paper. The
bifurcation descriptions indicate that the types of catastrophe and
topologica regions are related to the generic form of potential energy
function , and the critica points. When the double-barrier energy
functions are represented as the third-order generic polynomia of the
reduced reaction corrdinate, the process is isomorphic to the elementary
fold catastrophe. Similarly, when the triple-barrier energy functions are
represented as the fourth-order generic polynomial of the reduced
reaction coordinate, the process is isomorphic to the elementary cusp
catastrophe.
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