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Recent advances in the research on the poisoning mechanisms and

anti—poisoning methods of alkali (earth) metal for denitrification catalysts
TANG Yuxuan', WANG Kaixin', WANG Yuhe', LIU Caixia', WANG He’, WANG Tianhao®,
LI Zhiyong®, YANG Wenjuan®, CHEN Yanguo®, ZHANG Yawei’, LI Haibo’, LIU Qingling" "
(1. School of Environmental Science and Engineering, Tianjin University, Tianjin 300350, China;
2. Tianjin TEDA Environmental Protection Co., Lid., Tianjin 300457, China)
Abstract: As a by—product of many combustion processes, NO, has long affected the environment and
human health. In order to reduce NO_ emissions at the source, selective catalytic reduction ( SCR)
denitrification technology has been widely used due to its high efficiency and mature technology charac-
teristics. However, the alkali and alkaline earth metals generated during the combustion process can
adversely affect the SCR catalysts, resulting in a decrease in its denitrification efficiency. Therefore, it
is important to study the poisoning mechanisms of alkali metals on SCR catalysts and develop effective
anti—poisoning strategies to extend the catalyst lifespan and reduce operational costs. This paper system-
atically examines the poisoning mechanisms of alkali metals on various SCR catalysts, concluding that
alkali metals mainly affect the catalyst performance through chemical and physical poisoning processes.
Additionally, an overview is provided on research progress in catalyst modification, rational catalyst

structure design, and effective use of catalyst carriers to enhance the resistance of SCR catalysts against
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alkali metal poisoning. Considering real —world catalyst application scenarios, the paper also explains

the joint poisoning effects of alkali metals, SO,, heavy metals and other components in flue gas on cat-

alysts, while prospecting for future research on synergistic catalyst resistance.

Keywords: Denitrification catalyst; Nitrogen oxides; Selective catalytic reduction denitrification; Re-

sistance to alkali metal poisoning; Resistance to alkaline earth metal poisoning
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Fig. 1 Mechanism of alkali metal poisoning
of SCR catalysts

L1 1 sk @B %R

<55 o8 H R R TR A5 ) R Ml 3 BRI TR
Tl Brgnsted FR 14 £ i, #E SCR K L H, W B
NH, A S S 7 B0 128 A0 B, H M AN 35 T e
SR, 210 R T | A A RIS B AT 25 rh R
AT T A R A, DA TAT A AR NHL, 6 A 5 3 1T )
M RfE it % SCR SR it A 3 AN 2

WA AR R R Bt K KNO, T T fk
L FTIR SRAELH PR, B K/V EEJR H Y
K, Bronsted BRYEN A NH, W -5 A W7o 2L | fl ke
AIHEWT K RE AL R S A AR R R (R
Brgnsted FR) 45 5, [F A 38 2 5 376 4 0 3 445 2R o
B, A3 As T EVLE] 3208 T Brensted R

UL} Bronsted PRV EE AL, — & JL [ 7 FH S5 2
b 700 22 18 6T NH, 9 W2 5 fig 0 Sk 28 s 55, ik i {45
SCR {1 P HH AR

ZHENG " BF 58 T KC1 1 K, SO, % f b Ak
V,0,-WO,/TiO, #E 4k 77 () 2 F LI, S5 R KW,
KC1 Al K,SO, SR #1H Z M ] fe s R Ak
Jia AVAH

—V—OH+KCl —>—V—0—K+HCl (1)

—V—O0H+K,S0,———V—0—K+KHSO0, (2)

—V—OH+KHSO,———V—0—K+H,S0,(3)

— H—V—OH i 3 A R8N, R
A& NH, W& M, kR NO, FEBREE & i
R TR AR T, WEE B NH, A9 1k 2 0 B 2 B0
BRI, IR R, K A2 5 2ok
%10 Bronsted FRYEAT w5 850w jd /b, JE 1 %) SCR %
L= A AR

KONG 2R & T K,0 KCl Fl K,S0, %57 [
FEMEE MR V,0,-WO,/TiO, 1k F 46 1 i 5%
M 9T A B, K 33 )5, Bronsted il Lewis FR A
B SRR M T B, 2% 10 M ) I OA A LAk 2
W B AECRAEARR , 52 e A 790 1 B R B oy T 1, IR
SO Hl CI" M 5l A 7= 4 T 81 1Y Brensted B2 {37 &,
F—O0—V—Cl #, A I i NH, B F NO i Jit
EIZ AT 15 A RE AT I B () N 35 4k, DRt TG v 2 it
BN Y . AN F S LS % V,0,-WO0,/TiO,
AL A T FEHLELAN A 2 FT

by
= [
UL —0—V—0—V—0— + H,0 )
K,0
i / NH o, KooK
o) o) &R o o
' “ 7 R \
—0—V—0—V—0— {7 . = e —0—V—0—V—0— + HCl )
!
NHi(ads) - Cl &
\ N,+H,0 NHjs(ads)
NH; K OH
| No+H,0
| L
R \ [ SEIN
K,SO; —0—V—0—V—0—+0 O O )

2 FAEESHELEWR V,0,-WO,/TiO, B4 F gy hHEym!

Fig. 2 Poisoning mechanism of V,0,-WO,/TiO, catalysts by different potassium—containing compounds
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Table 1 Reaction conditions and reactivity using non—metallic modified catalysts
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