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Fig.1 SCR deNO, activities over different solid catalysts
Reaction condition: ¢p (NO)=0.1% , ¢ (CH,)=0.2% , ¢ (0,)=2% , N, balance , GHSV =10 000 h™'

(a): NO, conversion; (b): CH, conversion; (¢): N, selectivity
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Fig.2 Effects of steam and SO, on deNO, performance of catalysts 14Ga/Ti-PILC and 10Fe-14Ga/Ti -PILC
Reaction condition: ¢ (NO)=0.1% , ¢ (CH,)=0.2% , ¢ (0,)=2% , ¢ (steam) = 5% , ¢ (S0,) = 0.02% , N, balance , GHSV = 10 000 h™'
(a): effects of steam; (b): effects of SO,
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Table 1 Textual properties of montmorillonite and solid catalysts

Catalysts Apger/(m*+g™) Pore volume v/(cm’+g™) Pore diameter d/nm
originalclay 2’ 24 0.10 16.44
Ti-PILC 205 0.21 6.04
7Ga/Ti-PILC 158 0.25 5.51
14Ga/Ti-PILC 195 0.25 5.63
21Ga/TI-PILC 176 0.22 5.46
Fe/Ti-PILC 202 0.18 5.69
10Fe-14Ga/Ti-PILC 216 0.22 5.74
10Fe-14Ga/Ti-PILC(w) 208 0.22 5.74
10Fe-14Ga/Ti-PILC(s) 218 0.21 5.73
15Fe-14Ga/Ti-PILC 221 0.22 5.81

note: (w), (s) mean after water resistance and sulfur resistance tests respectively
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Fig.3 N, adsorption-desorption isothermal curve and pore size distribution of solid catalysts

a: Ti-PILC; b: Fe/Ti-PILC; c: 14Ga/Ti-PILC; d: 10Fe-14Ga/Ti-PILC; e: 15Fe-14Ga/Ti-PILC
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Fig.4 The XRD spectra of solid catalysts
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Fig.6 XPS spectra of relevant elements of solid catalysts
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Fig.8 Py-IR spectra of solid catalysts
(a): 150°C desorption ; (b): 300°C desorption
a: Ti-PILC; b: 14Ga/Ti-PILC; c: Fe/Ti-PILC; d: 10Fe-14Ga/Ti-PILC; e: 15Fe-14Ga/Ti-P1LC
F2 BEFELFHLERIMBREE
Table 2 Lewis and Brgnsted acid content of different solid catalysts
150 °C desorption/( . mol+g™) 300 °C desorption/( . mol*g™")
Sample
L B L B

Na-mont 30.18 0.00 2.50 0.00
Ti-PILC 31.00 8.61 8.75 3.27
14Ga/Ti-PILC 58.26 2.85 28.84 1.64
Fe/Ti-PILC 45.27 4.46 15.14 0.89
10Fe-14Ga/Ti-PILC 50.93 7.07 26.47 4.68
15Fe-14Ga/Ti-PILC 47.90 7.45 23.19 3.68
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Study on CH,-SCR Performance by Ga-Fe Catalysts Supported on Ti-
pillared Interlayered Clays ( Ti-PILC )

XU Guo-qgiang', SU Ya-xin'", WEN Ni-ni', ZHANG Heng', LIU Quan', DENG Wen-yi ',
ZHOU Hao’
( 1. School of Environmental Science and Engineering, Donghua University, Shanghai 201620, China;
2. Changzhou Vocational Institute of Engineering, Changzhou 213164, China )

Abstract: In order to solve the problems associated with the selective catalytic reduction (SCR) of NO by CH,, such
as low efficiency, poor resistance to water vapor and SO, poisoning, a novel catalyst preparation method was proposed.
TiCl, was used as Ti precursor to pillar the Na-montmorillonite and prepare the Ti-pillared layered clays (Ti-PILC),
and then the active metals Ga and Fe were loaded by impregnation and ion exchange methods respectively to obtain
xGa/Ti-PILC and yFe-14Ga/Ti-PILC series catalysts. Several techniques were used to character the basic chemical
and physical properties of the catalysts and the SCR of NO with CH, as the reducing agent was tested in a fixed-bed
micro-reactor. The results showed that, among all the catalysts, the NO reduction rate by 14Ga/Ti-PILC reached 77%
at 500 °C. When Fe was loaded on and the 14Ga/Ti-PILC, the resistance to both water vapor and SO, were improved,
e.g., less than 10% and 8% decreases of the NO reduction were tested for 10Fe-14Ga/Ti-PILC catalyst under the
condition of 5% water vapor and 0.02% SO,. The characterization results of the catalysts, such as N, adsorption
desorption, H,-TPR, XRD, XPS, UV-vis and Py-FTIR, showed that Ga can effectively improve the NO reduction when
the Ga was highly dispersed on the Ti-PILC surface. Introducing an appropriate amount of Fe could increase the pore
size of 14Ga/Ti-PILC and then the negative effects of water vapor and SO, on the SCR activity could be effectively
reduced. The content of Lewis acid on the catalyst surface is positively correlated with the SCR activity of the catalyst.

Key words: NO, removal; CH,-SCR; Ti-PILC; water vapor resistance; SO, resistance



