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Influence of Fe Content on Catalytic Reduction of N,O with CH,
over FeAIPO-5 Catalyst

ZHAO Xiaoxu, CHENG Dang-guo’, CHEN Fenggiu, ZHAN Xiaoli
Department of Chemical and biological Engineering, Zhejiang University, Hangzhou 310027, Zhejiang, China

Abstract: Fe-substituted AIPO-5 zeolite (FeAIPO-5 catalyst) samples with different Fe contents were prepared by the hydrothermal method
and used in catalytic reduction of N>O with CHj, exhibiting good low-temperature activity. The AIPO-5 and FeAIPO-5 samples were charac-
terized by N, physisorption, X-ray diffraction, and UV-visible spectroscopy. The results showed that the FeAIPO-5 samples had the typical
structure as that of AIPO-5 zeolite. The Fe content had strong influence on the catalyst activity and the distribution of Fe species. The 2.4%
FeAlIPO-5 catalyst contained not only isolated Fe and oligonuclear Fe™, being active for catalytic reduction of N,O with CH,, but also a
considerable nanosized Fe', being responsible for N,O decomposition.
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Table 1 Elemental composition and pore structure properties of
AIPO-5 and different FeAIPO-5 samples

Composition (%)

Sample Al(m?/g) dp/nm

Fe Al
AIPO-5 0.00 22.12 2531 203.9 0.6520
0.6%FeAlPO-5 0.64 2291 2473 202.7 0.6487
1.2%FeAlPO-5 1.21  21.73 2381 200.9 0.6484
1.8%FeAlPO-5 1.85 2084 22.79 200.1 0.6483
2.4%FeAlPO-5 226 1991 21.55 180.6 0.6475
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Fig. 1. XRD patterns (a) and spectra magnification (b) of AIPO-5 and
different FeAIPO-5 samples. (1) AIPO-5; (2) 0.6%FeAlPO-5; (3) 1.2%
FeAIPO-5; (4) 1.8%FeAlIPO-5; (5) 2.4%FeAlPO-5.
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Fig. 2. UV-Vis spectra of different FeAlPO-5 samples. (1)
0.6%FeAlPO-5; (2) 1.2%FeAlPO-5; (3) 1.8%FeAlPO-5; (4) 2.4%
FeAlIPO-5.
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Table 2 Peak fitting for UV-Vis spectra of different FeAIPO-5 samples

Peak relative area (%)

Sample Isolated Fe'! Oligonuclear Fe"" Nanosized Fe'!

230 nm 275 nm 315 nm 375 nm 460 nm 540 nm
0.6%FeAlPO-5 332 39.3 12.8 9.0 3.5 2.2
1.2%FeAlPO-5 332 38.4 13.1 9.6 3.5 2.2
1.8%FeAlPO-5 33.0 36.1 12.2 10.0 5.4 33
2.4%FeAlPO-5 26.6 33.0 14.9 11.9 10.3 3.3
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Fig. 3. Catalytic activity of AIPO-5 and different FeAIPO-5 samples.
(a) N,O conversion; (b) CH; conversion. (1) AIPO-5; (2)
0.6%FeAlPO-5; (3) 1.2%FeAlPO-5; (4) 1.8%FeAlPO-5; (5) 2.4%
FeAIPO-5.
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