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Abstract: 1.0Fe-PILC was prepared by ion-exchange method with Na-Mont. nCu-Fe-PILC with different copper
loadings were prepared by ultrasonic impregnation method, and used for the selective catalytic reduction of NO
by C;Hs under oxygen-rich conditions. The microstructure and physicochemical properties of the catalysts were
characterized by N, adsorption-desorption, XRD, UV-Vis, H,-TPR and Py-FTIR, and the catalytic reaction
mechanism was further explained. The results showed that the introduction of Cu improved the activity of the
medium and low temperature and the resistance to H,O and SO,, among which more than 69.8% NO conversion
at below 300 °C, above 99% NO conversion after 400 °C and good resistance to H,0O and SO, were achieved by
9Cu-Fe-PILC. XRD and N, adsorption-desorption results indicated that the SCR activity of the catalysts was
related to the adsorption capacity and the supported active components. UV-Vis studies showed that 9Cu-Fe-
PILC got strong activity at the medium and low temperature, which was related to its more isolated Cu*. The H,-

TPR results showed that the nCu-Fe-PILC modified by Cu had a better redox ability at the medium and low

ks A1 .2019-06-14, o i B 91.2019-09-14,
A SRR E BB T H (No. 19ZR 1400700, 17ZR1419300) , VEFR 4 SR FL 24 24 (No.BK20181161) , H J i B ATl 55 3%
(N0.2232019D3-24).,

SEEBEAR AN, E-mail :suyx@dhu.edu.cn, Tel :021-67792552



2292 Jd Hl fk

#o% 4R %35 %

temperature compared with 1.0Fe-PILC. The results of Py-FTIR indicated that the surface of nCu-Fe-PILC

contained both Lewis acid and Brgnsted acid. Lewis acid was the main factor affecting the activity of SCR.

Keywords: C;Hg; selective catalytic reduction of NO; nCu-Fe-PILC; pillared clay
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Influence of H,0 and SO, on 1.0Fe-PILC and 9Cu-Fe-PILC catalysts
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L N, SRR
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Table 1 Textural structure parameters of the catalysts

we, wy. / Sger / Pore volume Pore diameter
Catalyst
(mg-g™) (mg-g™) (m’-g™) V/ (em'-g") D/ nm
Na-Mont — — 48 0.116 9.58
1.0Fe-PILC — 180.25 195 0.271 6.26
3Cu-Fe-PILC 30.6 180.25 187 0.268 6.07
9Cu-Fe-PILC 91.8 180.25 174 0.254 5.88
12Cu-Fe-PILC 121.2 180.25 142 0.161 4.43
* ICP analysis results
@ Adsorpton (b) —=— 1.0Fe-PILC
—e— Desorption
M B e
12Cu-Fe-PILC =~ —4— 9Cu-Fe-PILC
= M g —v— 12Cu-Fe-PILC
o0 v
& | 9Cu-Fe-PILC o
2 o
% | 3cu-Fe-piLC _ se®® &
g e * - g
c g
1.0Fe-PILC W 5
1 1 1 1 1 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0 0 5 10 15 20 25 30

Relative pressure (p/p,)

Pore diamter / nm

B3 AR N, BB IR Lk (o) IR S A A (1)

Fig.3 N, adsorption desorption isotherms (a) and BJH pore size distribution (b) of the catalysts



2296 Jd Hl fk

#o% 4R %35 %

FUARMRAAE) , H L 3(a) vT AT, W B S 58 B S 0 5
BT G 30 X 5 BAEER A — R BAA X S
TR S AR I FLES R 56 A Ak r) e B
iy H3 AU S ER X AT MR 2 AL Y B 4 LA |
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7181 H 9Cu-Fe-PILC It ¥ A A | v B L0 B fi
T, Al LA A 2 I N SRS 5 SCR RN X
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FLAR S A0 AR B TR | Ud WA AL R FLAR 431 L
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B AAE 3~5 nm WA FLECEE D | BT A Bl 1
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2.2.2 XRD &1k
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[ FE d=1.22 nm; FT55 A R 20.0° 09 FEAE XTI Na-
Mont 9 4 (hk) & T80 47T 565 W6 ; 77 5 R Ok 22.2° 35.4°
()RR AIE W8 53 590 6 IO ke (02) F1(O1) Y #4506 ke (13) 11
(20) A A A5 W 5 177 35 A 2 26.6° ,28.2° FREAIE 14 43 Jjl)
Xof WA B 2k JBT(Q) Y AV A 0 | I A A 4 S5 (C) Y AT S
I | Na-Mont Z8HEHE /5 | 1.0Fe-PILC HY(001) 4 AT

e CuO

(k) (hk) Q)
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a: Na-Mont; b: 1.0Fe-PILC; c: 3Cu-Fe-PILC; d: 9 Cu-Fe-PILC;

e: 12 Cu-Fe-PILC

Kl 4 XRD

Fig.4  XRD patterns
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Fig.6 H,-TPR Profiles of the catalysts
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Fig.7 Py-FTIR spectra of pyridine adsorption of 1.0Fe-PILC and nCu-Fe-PILC
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Table 2 Brgnsted and Lewis acid content of different catalysts

150 °C desorption / (pumol - g™) 300 °C desorption / (wmol - g™)

Catalyst 5 . 5 L
Na-Mont 0 45.27 0 23.19
1.0Fe-PILC 4.60 108.87 1.25 58.59
3Cu-Fe-PILC 5.36 112.65 1.32 62.43
9Cu-Fe-PILC 7.42 138.78 1.48 76.35
12Cu-Fe-PILC 6.03 116.54 1.29 63.14
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JIHRER BT AR TR R Y Sk g B A A
JoT, Vi T AR R0 B TP A L TR R R AR A TR
MR B T AL A Lewis 1 Bronsted FR T .
9Cu-Fe-PILC Y JBEAH 803 e ey, H A7 80000 4 ) b 32
BELLWE B A Cu> A 7E Bl A f 48 i 0F — 25 3
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