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Deactivation and regeneration of commercial SCR catalysts
used in coal fired power plant
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Abstract: The activity of SCR catalyst used in a coal-fired power plant for 24000 h was tested. With the help of
XRD, BET, XRF, FT-IR and XPS, it is found that the catalyst has some problems such as micropore and
mesopore plugging and the oxidation of active substances, which leads to the deactivation of the catalyst. Water
washing and H,SO, washing were used to remove plugs in the pores of the catalyst. The result shows that water
washing can resume part of vanadium species and H,SO, washing can renew the active sites on the surface of
catalyst and uniformly load the sulfur species which can increase the acidity of active site. The SO, sulphation
treatment was performed on the catalyst after water washing. It is indicated that the Brgnsted acid and the Lewis
acid sites have higher strength and the Lewis acid has higher density than that by H,SO, washing. After the
regeneration treatment, H,SO, washed catalyst activity is restored to the level of fresh catalyst above 250 C. And
the activity of SO, sulphation catalyst at 450 C reaches 104. 6% of the fresh catalyst activity at 380 C.
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Figure 1 Deactivated catalysts
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Figure 2 System for SCR de-NO_
1. pressure regulating valve; 2. mass flow meter;
3. mixed gas cylinders; 4. three-way valve;
5. square reactor; 6: heating furnace; 7. catalysts;
8. thermocouple; 9. flue gas analyzer;

10 frequency converter; 11; vacuum pump; 12 drying tube
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Figure 3 Pore size distribution of fresh
and deactivated catalysts
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Figure 4 XRD patterns of fresh and deactivated catalysts
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Table 1 Chemical composition of the catalysts

Element  Fresh catalyst w/% Deactivated catalyst w/%
Ti 87.35 77.89
\Y% 1.61 1.51
w 4.84 4.64
Si 3.50 10.55
S 1.01 2.00
Al 0.83 1.31
Fe 0.15 0.24
K 0.09 0.14
Ca 0.62 1.71
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Figure 5 FT-IR spectra of the catalysts
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Figure 9 FT-IR spectra of catalysts after
regeneration in different ways
a; water washing; b: H,SO,washing;

c: water washing + sulphated at 350 C;

d: water washing + sulphated at 400 C ;

e: water washing + sulphated at 450 C
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Figure 10 NH,-TPD patterns of several catalysts

a. fresh; b: deactivated; c. water washing;
d: H,SO, washing
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Figure 11 NH,-TPD patterns of catalysts
sulphated at different temperatures
a: water washing+sulphated at 350 C ;
b: water washing+sulphated at 400 C ;
c: water washing+sulphated at 450 C ;
d. water washing
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Table 2 XPS analysis of catalyst sample

Fresh Deactivated Water washing H, SO, washing S350 S400 S450

V/(kg-m’s) 2.47 2.36 2.32 1.41 2.21 2.31 2.22
S/(kg-m™) 2.24 4.75 2.35 6.17 2.96 3.11 4.42
V>*/ % 57.3 75.5 64.2 76.1 56.2 68.5 64.9
V*/% 42.7 24.5 35.8 23.9 43.8 31.5 35.1
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