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Fig.1 Effect of Al-Ce-PILC acid treatment on conversions of NO and C,H,

(A) NO conversion, (B) CyHg conversion. a. Without acid treatment; b. treated by NH,NOs; ¢. treated by(NH,),SO0,.

Reaction conditions: ¢(NO) =0.22% , ¢(C3Hg) =0.12% , ¢(0,) =2.0% , He balance, m(cat. ) =0.5 g, GHSV =24 000 h-'.
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Fig.2 IR spectra of pyridine adsorbed on Al-Ce-PILC treated by different methods
(A) Without treatment; (B) treated by NH,;NO;; (C) treated by (NH,),S0,. a. 100 °C; b. 200 C; ¢. 300 °C; d. 400 °C.
2.3 (NH,),SO, %2R/ Al-Ce-PILC Ay IR Ui
Kl 3 J&EZ:(NH, ), SO, A BTG Al-Ce-PILC (8 IR MIXZ5 R, vTLLEH, AbFRJS Al-Ce-PILC JEALR
FEBh AR B LA EE R, /N 1100 em ™ OGRS ML B AR T Si—O0 B} Al—0 AR I
PRI, 7E 1 640 F1 3 440 em ™" BT A WIS A 7K AOPR BRI, s B T ekctE Y SO; - Rk AZE+
rAg T, ARG AR Z5 AR L. (HAE 1 395 em " ARFE S A B — A BH SR A WO 0 X R LR R TR
ZER IR ZS S = O MURRAEML IR IE) | RBAFT(NH, ),SO, b FI5 | AT S0, T400 CRBS, BT
I S = 0 C AL AN LN S = 0 8, 5ACHAE A Y AL O, T2 B T8 & XUEL AL 2544 [ SR R
BB T Al-Ce-PILC RYFRTE "', T CH AITELL, —FUS A, HC JEafi Ak 70 23 1A ) 26 i i o 0
fiFiEfk, B BRXTT HC iR NO 2By, 1 NO BB FRris4kt') s S—Fi il , B BRAS 2
T G IR, Py-IR ANEHEIEN AR AT IAS , Z5(NH,),S0,AbH5 | Al-Ce-PILC HFYESE 1 % /£
T4k, SO; 5 AL O, SCHRATTE By M SR 2 o0 L B R SO SRR 4R &7, MM (45 Cu/Al-Ce-PILC
I CyH EFRA TR NO FOW i PR 4, Rk, B BXd Tz AL L HC-SCR K j& 221,

1.0 _
7.00 328,32 N
~ 6. 00 4%6 3°C
o o8 5.00
8 B 4.00F
g 2 1oof
s 0.4 0.00F
& —1.00F
0.2 1 1 —2.00 1 1 1 1 1
4 000 3 000 2 000 1 000 150. 00 250.00 350.00 450.00 550.00
g/em™! t/C
Fig.3 IR spectra of Al-Ce-PILC Fig.4 DSC curves of C;H, adsorption
a. Without treatment; on Cu/Al-Ce-PILC

b. treated by (NH,),SO0,.
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Effect of Support Acidity on Selective Catalytic Reduction of
NO by C,H, over Cu-based Pillared Clay Catalyst

LIN Qi-Chun'", LIN Wei-Ming”, HAO Ji-Ming', LI Jun-Hua', FU Li-Xin'
(1. Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China;
2. Depariment of Chemical Engineering, Guangzhou University, Guangzhou 510405, China)

Abstract New pillared clay catalysts were studied for NO, removal by hydrocarbon in the presence of oxygen.
The purpose of this work is to study the role of support acidity in the selective catalytic reduction( SCR) of NO
by propylene. In this paper, montmorillonite was pillared by multi-oligomeric hydroxyl cation to synthesize
Al-Ce-PILC and then treated by NH,NO, and (NH, ), SO, respectively. Cu-based pillared clay catalysts( Cu/
Al-Ce-PILC) were prepared by impregnation and applied to C; Hg-SCR of NO. The influence of treatment
methods on the structure and acidity of Al-Ce-PILC and the performance of Cu/Al-Ce-PILC were characterized
by Py-IR,IR and DSC. The results show that, both Lewis and Brinsted acid sites exist on Al-Ce-PILC, with
Lewis acid sites as the main ones, and the maximum NO conversion of Cu/Al-Ce-PILC reaches only 18.5%.
As a result of the NH,NO, treatment, the Lewis acid sites increase, while NO conversion decreases. As for Al-
Ce-PILC treated by (NH, ),S0,, more Bronsted acid sites are identified and a superacid structure is formed,
and the NO conversion over Cu/Al-Ce-PILC catalyst increases remarkably to 50. 2% at 350 °C , which is asso-
ciated with the change of the support acidity. It is concluded that Brionsted acid sites are necessary for the SCR
reaction of NO because they promote the absorption of C,H to form proper intermediates that are active for the
reduction of NO to N,. The increase of Bronsted acid sites plays a vital role in the improvement of catalytic
performance.

Keywords Cu-based pillared clay catalyst; Acidity; (NH,),SO, treatment; Nitric oxides; Selective catalyt-
ic reduction( SCR) (Ed.: I, X)



