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Schematic representation with the molecular dimension (end-to-end distance)
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(A) Powder XRD pattern of (a) pure zeolite-Y, (b) Ni exchanged zeolite-Y,
(c) Encapsulated NiL.3 in zeolite Y, (B) The XRD patterns of (a) AI-MCM-
41, (b) Ni-AI-MCM-41 and (c¢) Encapsulated NiLL.3 in MCM-41 at the range
of (0 <26 <4).

SE micrograph of encapsulated NiL3 in zeolite Y, (A) before Soxhlet
extraction, (B) after Soxhlet extraction.

(A) FTIR spectra in the range of 500 cm’ to 4000 cm™ of (a) pure zeolite Y ,
(b) encapsulated NiL3 in zeolite Y (B) The FTIR spectra in the range of 600
cm’ to 2000 cm™ (a) pure zeolite Y, (b) encapsulated NiL.3 in zeolite Y, (c)
“neat” NiL3 complex. (C) FTIR spectra in the range of 500 cm™ to 4000 cm’™
of (a) pure MCM-41, (b) encapsulated NiL.3 in MCM-41

(a) NiL3 molecule (singlet) free state (b) NiLL.3 molecule (singlet) is
encapsulated and extracted (c¢) NiLL3 molecule (triplet) is encapsulated and
extracted. The atoms marked by the square define the C-Ni-C bond angle. (d)
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is encapsulated within the zeolite pore. Closest non-bonding distance between

NiL3and the zeolite framework is ~3.1 A.

The structure and important molecular orbitals for NiLL3. The frontier orbitals

with clear metal orbital characters are shown

(a) The molecular orbitals of NiL3 in free state, including the HOMO,
LUMO. The orbitals lower in energy than HOMO are marked as H-n (n =0

being HOMO) and LUMO+n (n =0 being LUMO). (b) The molecular orbitals

of NiL3 in encapsulated singlet state, including the HOMO, LUMO.
Corresponding molecular structures are shown for reference.

The molecular orbitals of NiL3 in encapsulated triplet state, including the
HOMO, LUMO. The orbitals lower in energy than HOMO are marked as
HOMO-n (n =0 being HOMO) and LUMO+n (n =0 being LUMO).
Corresponding molecular structure is shown for reference.

Experimental and DFT simulated UV-Vis spectra of (A) DFT simulated
singlet state (black vertical plot) and experimental encapsulated Nil.3 in
zeolite Y, (red line plot) (B) DFT simulated triplet state (black vertical plot)
and experimental encapsulated NiL3 in zeolite Y, (red line plot).

UV-Vis spectra of (a) L3 in chloroform (b) TD- DFT simulated UV-Vis
spectra of L3.

(A) The solid state UV-Vis spectra of (a) NiL3 (b) encapsulated NiL.3 in
zeolite, (c)NiL3 in chloroform (B) UV-Visible spectra of (a) “neat” NiL.3 in
chloroform (b) encapsulated NiLL3 in complex in MCM-41.

The 1/x-xo Vs T graph of (a) NiL3 complex in zeolite Y and (b) NiL.3
complex in MCM-41.

Schematic structure for the Ni-salen complexes in free state.

XRD patterns of (a) pure zeolite Y, (b) Ni-exchanged Y, (¢) NiL1-Y, (d)
NilL4-Y and (e) NiL6-Y complexes.

SEM images of pure (a) zeolite Y, and (b) NiLL1-Y, (¢) NiL6-Y after Soxhlet
extraction.
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Comparative UV-Visible data of (A-B) NiL1,(C-D) NiL4 and (E-F) NiL6 in
free and encapsulated state, experimental data are represented by red line and
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74

74

76

78

80

82




3C.3

3CA4

3C.5

3C.6

3C.7

3C.8

3C.10

4.1

4.2

4.3

44

4.5

4.6

LIST OF FIGURES

SEM images of (a) pure zeolite Y, (b) NiL2-Y after Soxhlet extraction.
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The deformation of NiL2-Y (bottom) shown with respect to its neat form
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Comparative UV-Visible data of (A) NiL1 (B) NiL1-Y (C) NiL2 and (D)
NilL.2-Y experimental data are represented by red line and TD-simulated data
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High resolution XPS signals of (A) Pd (3d), (B) C (1s), (C) N (1s) and (D) O
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High resolution XPS signals of (A) Pd (3d), (B) C (1s), (C) N (1s) and (D) O
(1s) for PAL1-Y Complex. (Black colored graphs are experimental data and
green and blue colored peaks are peak fitted data)

High resolution XPS signals of (a) Pd (3d), (b) C (1s), (¢c) N (1s) and (d) O
(1s) for PAL3-Y Complex. (Black colored graphs are experimental data and
green and blue colored peaks are peak fitted data)

High resolution XPS signals of (A) Pd (3d), (B) C (1s), (C) N (1s) and (D) O

96

97

\O

8

100

102

105

106

114

115

116

116

117

118




4.7

4.8

4.9

4.10

5.1

5.2

53

54

5.5

5.6

5.7

5.8

LIST OF FIGURES

(1s) for PAL6-Y Complex. (Black colored graphs are experimental data and
green and blue colored peaks are peak fitted data)
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PdLS5, (c) PAL6 (d) PdL1 and (e) PdL4. (B).Solid state UV-Vis spectra of (a)
PdL1 and (b) PdL1-Y.
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(C) Solid state UV-Vis spectra of (a) PdL3 and (b) PdL3-Y. (D) Solid state 122
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