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Preparation and performance of CeO,-ZrO,/MnO,—based deNO,
catalysts by sol-gel method

LI Yuan, WANG Xuchao, TAN Xiaoyao
(School of Chemical Engineering and Technology, Tiangong University, Tianjin 300387, China)

Abstract: In order to improve the low—temperature denitrification performance of CeO,—ZrO,—based denitrification catalysts,
a series of Ce0,-Zr0,/MnO,-based deNO, catalysts were prepared by sol —gel and sol —gel + impregnation
methods. The catalysts were characterized by XRD, XPS, N, adsorption—desorption, NH;~TPD, H,—TPR, SEM/
EDS, etc. The denitrification performance of the catalysts was evaluated. The results showed that the CZM-0.2
catalysts prepared by sol—gel method exhibited the best low-temperature deNO, performance in the temperature
range of 100-350 °C with a gas hourly space velocity of 220 000 h™". The excellent low —temperature deNO,
performance of CZM—0.2 catalyst was mainly related to its better dispersion of Mn, higher Mn*" content, stronger
low—temperature reduction performance (gradual reduction of MnO,), and more weak acid sites.
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Fig.1 Preparation of catalyst by sol-gel method
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Fig.2 Preparation of sol-gel + impregnation method
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Tab.1 Specific surface areas, pore volumes and pore
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HELLH WREAY (") LBV (em’g")  FLAE/mm
CZ2-0.4S 131.716 1 0.340 2 9.348 8
CZM-0.1 103.365 3 0.2339 9.051 4
CZM-0.2 109.947 8 0.335 1 12.191 2
IM-CZM-0.2 115499 5 0.300 3 8.7912

r 2 1 a1, AHE T CZ-0.4S 44T 7, Mn 1)
B2 FEUAL T A LR TR LRI —
TRELA R, A AR b2 i R K/ NIF R« CZ-
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Tab.2 XPS results of catalysts CZM-0.2 and IM-CZM-0.2
at%

LR Mn*/(Mn*+Mn*+Mn*) 0,/(04+04+0,) Ce*/(Ce*+Ce*)
CZM-0.2 27.03 37.25 5.08
IM-CZM-0.2 22.61 15.82 4.18

FIH Mn* 1 & & (BTiL 7080 22.61%) . I SCHRHGE
M4 B Rl LA 2 A Ak 750 040G L 1 AL 12 B, Mn* )
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Fr(0,) R I B A (O, ) FERAS LRI (0242725,
&2 h ARG E R 0,.0, F1 O 9 &, 15
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Tab.3 NH;-TPD results of CZM-0.2 and IM-CZM-0.2
catalysts
. TR /°C NH; I B 2/ (mmol - g™)
0% 1 23) M1 g2 E(142)
CZM-0.2 98.7 — 3.67 — 3.67
IM-CZM-0.2 105.3 351.4 2.65 1.39 4.04

H 2 3 Al UL, CZM-0.2 4k 7E 98.3 C 1Y NH,
JB B iR 3.67 mmol/g, B & T IM-CZM-0.2 fifk
FITE 105.3 CHY NH, BB & (2.65 mmol/g), {HJE
CZM-0.2 AL A9 & NH, BB (3.67 mmol/g) 21/
T IM-CZM-0.2 #E1L7] (4.04 mmol/g) . M4 LA 125
TRy 55 R AL 1 1 22 /0 J2 5 T il i R A AR AR
TR PERE E RN 2 —.
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Tab.4 H,-TPR results of CZM-0.2 and IM-CZM-0.2

catalysts
; IR /°C H, 7 #E R/ (mmol - g™)
fEAL : .
I 1 % 2 I 1 I 2 IE(1+2)
CZM-0.2 400.9 511.5 1.77 2.29 4.06
IM-CZM-0.2  350.1 508.5 0.82 3.49 431

126 4 7T DL IR, CZM=0.2 Ak 305 R S5 06 1
H, B FE & (1.77 mmol/g) B B & T IM-CZM-0.2 4
637 (0.82 mmol/g) , {H J& CZM-0.2 AL 1) 5 H, 7Y
TH #E 1 (4.06 mmol/g) HIk T IM-CZM-0.2 1 1k 7
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