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Abstract:
density functional theory (DFT) calculations were extended successfully to an aluminum phosphate zeolite system.

Resonance Raman spectrum results from the study of silica zeolites that contain transition metals by

Based on the study of the resonance Raman spectrum of Fe-ZSM-5 and DFT calculations of Fe-AIPO,-5, we predicted
the presence of four vibrational bands at 1190, 1130, 1000-1050 and 600 cm™ in the resonance Raman spectrum of Fe-
AIPO,-5. Experimentally those four bands were found at 1210, 1130, 1050, and 630 cm™ in the Raman spectrum of Fe-
AIPO,-5, excited by a 244 nm laser, and were assigned to the framework Fe species. The resonance Raman spectrum of
Fe-AIPO,-5 is similar to that of the Fe-ZSM-5 zeolite since both zeolites have similar tetrahedrally coordinated Fe
species in the framework. However, the vibrational frequencies of Fe-AlPO,-5 are higher than those of Fe-ZSM-5
because of the higher force constant of oxygen in AI=——O—FP than in Si—O—Si. Furthermore, the effect of the
electrostatic attraction between the PO, tetrahedron and the AlO, tetrahedron is found to be important to the vibrational
frequencies.
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Table 1 Calculated and experimental vibration
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vy(A)) (A v(T>) V(A1)
Fe-AIPO,-5 theory 1192 1131 1053, 1027, 1003 602
experiment™ 1210 1130 1050 630
Fe-ZSM-5 experiment 1165 1115 1005 516

Intensity

Raman shift

zeolite cont: ransition metal resonance Raman spectrum
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Fig.2 Scheme for resonance Raman spectrum of
zeolite containing transition metal
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Fig.3 Asymmetry stretch vibrations of oxygen in
several cluster model systems
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