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Fig. 1

The structure of zeolite MCM-22 showing 8 crystallographically nonequivalent T sites(a)

and cluster model of zeolite MCM-22 for calculation (b)
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Al 2D 5Q MAS NMR spectra of zeolite MCM-22

Sample 1, NaMCM-22 (Si/Al=15); Sample 2, HMCM-22 (Si/Al=10); Sample 3, HMCM-22(Si/Al =15). The corresponding

*’Al MAS NMR spectra are given on top of the 5Q MAS plot. The F1 projection shows a high resolution isotropic spectrum
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Table 1  Isotropic chemical shifts (8i,) and quadrupole interaction parameters ( Pq) of tetrahedral framework Al of MCM-22
Signal Sr1 Or2 Siso Po/MHz
A 51.5 48. 8 50.5 1.74
B 58.2 55.8 57.3 1.68
C 63.6 60. 3 62. 4 1.92
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Table 2 Calculated NMR parameters for Al atoms in 8 distinct T-sites of MCM-22
Al site Siso Cqcc/MHz n Po/MHz — Sais Or1 Sr2
T1 56. 2 1.33 0.02 1.33 0.43 56.5 55.8
T2 61.9 1.17 0. 14 1.17 0. 34 62. 1 61.6
T3 57.5 1.34 0.70 1.44 0.51 57.8 57.0
T4 54.9 1.74 0.00 1.74 0. 74 55.3 54. 2
T5 55.8 1.96 0.11 1.96 0.95 56. 4 54.9
T6 51.2 1.85 0.30 1.88 0.86 51.7 50.3
T7 54. 4 1.38 0.65 1.47 0.53 54.7 53.9
T8 58.0 1.55 0.75 1.69 0.70 58. 4 57.3
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#Al Multiple Quantum MAS NMR Study on the Distribution of Aluminium in
the Zeolite MCM-22*

Chen Lei Deng Feng Ye Chao-Hui
( State Key Laboratory of Magnetic Resonance and Atomic and Molecular Physics, Wuhan Institute of Physics and Mathematics,
Chinese Academy of Sciences, Wuhan — 430071 )

Abstract  The distribution of aluminium in the zeolite MCM-22 lattice has been investigated by Al MQ MAS
NMR and quantum chemical calculation. Three different aluminium species in tetrahedral coordination were
clearly observed in the 2D 5Q MAS NMR spectrum of zeolite MCM-22. From the spectrum, we can calculate
the isotropic chemical shifts(§ 50.5, & 57.3, & 62.4 ) and the quadrupolar coupling constant (1. 74, 1. 68,
1.92 MHz) of the three species. The structure of MCM-22 has the 8 crystallographically distinct T sites. From
the simulated *"Al 5Q MAS NMR spectrum, it is evident that 8 T sites can be divided into 3 groups. Sites T2
and T6 correspond to the signals at 6 61, 6 49, respectively; while sites T1, T3, T4, T5, T7, T8 give rise to
signal até 56. Al is randomly distributed in the framework of MCM-22 zeolite when the Si/Al atom ratio is

varied from 10 to 15.
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