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Fig. 1 Performance comparison of NH,-SCR activity of Cu/ZSM-5 catalysts over different temperature at 5%H,0
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Table 1  Structure parameters of different catalysts

P BETH R HEF/(m* g ") BE BFLA/(107%em? g ) W B34 FL A% /mm
Cz5 316 951 28.94
CZ5-600-5% 298 14.82 29.17
CZ5-670-5% 286 15.59 30.99
CZ5-750-5% 285 21.14 31.18
CZ5-800-5% 256 47.65 44.64
CZ5-750-10% 276 26.53 34.55

CZ5-750-15% 270 26.59 34.63
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Fig.2 Performance comparison of NH;-SCR activity of Cu/ZSM-5 catalysts over different H,O contents at 750 C
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Fig. 3 X-ray diffraction patterns of Cu/ZSM-5 with different conditions of hydrothermal aging
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Fig. 4 H,-TPR of Cu/ZSM-5 with different conditions of hydrothermal aging
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Fig. 5 SEM images of Cu/ZSM-5 with different conditions of hydrothermal aging
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Fig. 6 XPS spectra of Cu/ZSM-5 with different conditions of hydrothermal aging
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Effect of hydrothermal aging conditions on NH,-SCR reaction of Cu/ZSM-5

catalysts
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Abstract Aiming at the hydrothermal deactivation of Cu/ZSM-5 catalysts under high temperature, they were
synthesized by impregnation method and then the hydrothermal aging treatment of these catalysts were carried
out under different temperatures and water vapor contents. The physicochemical properties of the catalysts were
characterized by BET, SEM, XRD, H,-TPR and XPS. The NH,-SCR performance and hydrothermal
deactivation mechanism of the Cu/ZSM-5 catalysts under different hydrothermal aging conditions were studied.
The results showed that the NH;-SCR performance of each Cu/ZSM-5 catalyst was reduced after hydrothermal
treatment. With the increase of temperature of hydrothermal aging, the zeolite supports of Cu/ZSM-5 collapsed,
the specific surface area decreased and the pore volume increased while the MFI structure of Cu/ZSM-5
remained unchanged, even the isolated active Cu®" in it decreased and partly transformed to CuO microcrystal.
However, the change in water vapor content had slight effect on the physicochemical structure of the catalyst.
High temperature hydrothermal deactivation study found that the effect of temperature on catalytic performance
degradation was greater than that of water vapor contents. High temperature was the main reason for catalyst
deactivation.

Keywords molecular sieve ofzeolites; NH,-SCR; ZSM-5; hydrothermal stability


http://dx.doi.org/10.1016/j.jcat.2006.09.009
http://dx.doi.org/10.1016/j.micromeso.2017.03.017
http://dx.doi.org/10.1039/C6RA20237C
http://dx.doi.org/10.1016/0368-2048(80)85003-1
http://dx.doi.org/10.1016/0368-2048(80)85003-1
http://dx.doi.org/10.1016/j.jcat.2013.06.010
http://dx.doi.org/10.1016/j.jcat.2013.06.010
http://dx.doi.org/10.3969/j.issn.1005-9954.2018.09.005
http://dx.doi.org/10.1016/j.jcat.2006.09.009
http://dx.doi.org/10.1016/j.micromeso.2017.03.017
http://dx.doi.org/10.1039/C6RA20237C
http://dx.doi.org/10.1016/0368-2048(80)85003-1
http://dx.doi.org/10.1016/0368-2048(80)85003-1
http://dx.doi.org/10.1016/j.jcat.2013.06.010
http://dx.doi.org/10.1016/j.jcat.2013.06.010
http://dx.doi.org/10.3969/j.issn.1005-9954.2018.09.005



