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Fig. 1 Catalytic performances of Cu(4.0)-Beta-4 under

different reaction conditions
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Effects of Pt Modification and Reaction Atmosphere on the
Catalytic Performances of Cu/Al-rich Beta Zeolite
in Selective Catalytic Reduction of NO by NH,

YU Rui, ZHAO Zhen-chao, ZHANG Zhen-yu, SHI Chuan, ZHANG Wei-ping "
(State Key Laboratory of Fine Chemicals, School of Chemical Engineering, Dalian University of
Technology, Dalian 116024 , China)

Abstract: NO,_ emission arising from consumption of fossil fuels increases significantly during recent years, and
brings serious impact on public’s lives and health. Selective catalytic reduction of NO by NH,(NH,-SCR) as the
most effective technique has been widely used in NO_ abatement. However, the commercial V,0,-WO,-TiO, cata-
lyst used in stationary emission has intrinsic biological toxicity and narrow operating temperature window, which is
restricted in mobile emissions. In this study, 4% Cu/Al-rich Beta zeolite (Si/Al= 4) was prepared by aqueous
Cu”" ion-exchange with Al-rich Beta zeolite synthesized from organotemplate-free approach, which shows excellent
catalytic performance at low temperature in NH;-SCR reaction with 100% NO conversion at 175 “C. Tt is a promi-
sing DeNO_ catalyst for application in diesel engine exhaust treatment. In order to mimic the real working environ-
ment as exhaust gas, the effects of co-feeding 5% (V/V) H,0, 10% (V/V) CO, and 300 ppm propene on NH;-
SCR performance of Cu/Al-rich Beta were also investigated. It’ s found that the low-temperature activity of Cu/Al-
rich Beta was decreased in the presence of H,0, while CO, enhanced the low-temperature activity, and propene in-
hibited the catalytic activity significantly at both low and medium temperatures from 150 to 500 °C. All the compo-
nents had little effect on the high temperature activity. Solid-state "*C magic angle spinning nuclear magnetic reso-
nance (MAS NMR) indicated paraffin as deposited carbon was formed from the polymerization of propene in the
pores of zeolite. Cu/Al-rich Beta catalysts doped with different amount of Pt ranging from 0.03% to 0. 8% were
prepared by incipient wetness impregnation of Cu/Al-rich Beta with aqueous solution of H,PtCl, - 6H,0, and pro-
pene tolerance of Pt-Cu/Al-rich Beta catalysts were investigated. It’ s found Pt modification can indeed enhance
the low-temperature SCR performance by 10% at 150 °C in the presence of propene. However, combined with am-
monia oxidation experiment, it’ s found Pt-Cu/Al-rich Beta catalyzes ammonia oxidation at medium and high-tem-
peratures to produce significant amounts of N,O and NO respectively. This decreased the NH,-SCR activity signifi-
cantly. Electron paramagnetic resonance ( EPR) combined with UV-Vis spectroscopy characterizations indicated
that the introduction of Pt transformed some isolated Cu** into clustered Cu®*, which further enhanced the ammonia
oxidation at higher temperatures so as to decrease the DeNO, activity.

Key words: Pt modification; Cu-Beta catalyst; Al-rich Beta zeolite; NH,-SCR; propene



