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Table 1  Comparison of bond lengths and Mulliken atomic charges of the investigated ZSM-5 zeolites with the data from the literature
Parameter This work Ref. 11 Ref. 12 Ref. 13
r O—=Si nm 0.157-0.161 0.164-0.194 0.159 0.170
gs el 0.835-1.477 0.882-1.200 2.180 0.900-1.200
qo lel —0.709 to —0.753 -0.596 to —0.730 -1.090 —0.460 to —0.750
ZSM-5 O Oy ZSM-5
0, N,
EO, EN, " E O, 2 b N,
E N, E N, E N, <E
0, Ny <E Njs <E Ny, < <E N, <
2a 0. EN; <E Ny <E N, N,
EO, >E O, >EO, >E O5 > > E
44 kJ mol N,
O >E O, >E Oy >E Oy 7SM-5
ZSM-5
Oy O O Os
Nll ‘\IZI NlS N22 N13 N9 N3
018 Oll 024 OIO
O; Oy Op Oy Oy Op N
B AE AE, = E
ER N, +E HO - E O, - E NH;
?ﬁ ]5;_ E NH3 E Hzo
5 10f AE,
R
s 5L
& 130 r
50 . 120 F
:é 40 — E\ 110 |
2 L = [
3 30F < 100 F
2 | 3
5 20 90 F
2 |
S 10f 80
g g
) J) S Y U NN S U U U PO U U 7001 111 e b b b L L 1 )
0 2 4 6 8 10 12 14 16 18 20 22 24 26 0 2 4 6 8 10 12 14 16 18 20 22 24 26
Site (x) Site (x)
2 0, N 3 o N AE

Fig 2 Relative energies of O, clusters a and N, clusters b

Fig 3 AE values of different O sites substituted by N atoms
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Density Functional Theory Study of Nitridation of ZSM-5 Zeolite

WU Guangjun YANG Yali WANG Guichang ZHANG Fuxiang GUAN Naijia”
Institute of New Catalytic Materials Science College of Chemistry Nankai University Tianjin 300071 China

Abstract Density functional theory was used to predict the preferred oxygen site substituted by a nitrogen atom
in the nitridation of the ZSM-5 zeolite. Calculations were performed on an 8T cluster of ZSM-5 by the Gaussian
98 program at the B3 LYP 6-311G d p level. The calculated results showed that the most preferred oxygen
sites substituted by nitrogen are O, and O,; sites. Because the O;; atom located at the Bronsted acid site is one of
the most preferred sites for nitrogen substitution nitridation can decrease the strength of Bronsted acid on the
surface of the ZSM-5 zeolite.
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