"m Check for updates

SYA|AEIZEE| K| H24F H|55 pp. 32-40 202014 102 ISSN 2713-8429(Print) ISSN 2713-8437(Online)
Journal of Power System Engineering https://doi.org/10,9726/kspse 2020 245,032
Vol, 24, No. 5, pp. 32-40, October 2020

AZ XHIAIOIE SCR H0H9| E& Hsief 39| LT Sals
flet =50 7
Promoter Research for Improving the Durability of Thermal
Aging and Coking of Commercial Chabasite SCR Catalysts

MES2*T
Choong-Kil Seo™*t

(Received 20 May 2020, Revision received 22 September 2020, Accepted 25 September 2020)

Abstract : This study is to investigate the promoter to improve the durability of thermal aging and
coking of commercial chabasite SCR catalysts. Cu-SCR+WO; SCR catalyst has improved NOx
conversion at low and medium temperature, and WO; increased the strength of acid point to speed up
the reaction rate. ~ When C;He coexisted (C/N = 9), the de-NOx/CO performance of the Cu-SCR+TiO,
SCR catalyst was improved by adding TiO, to poisoning. An appropriate amount of TiO, strengthened
the acidity of the SCR catalyst, which improved durability against carbon poisoning. The Cu-SCR+TiO,
SCR catalyst had a 4.7% higher NOx conversion under C;Hs coexistence conditions in de-NOx
performance according to 54 g/L coking and C;He coexistence (C/N = 9) poisoning. This deteriorated
de-NOx performance by clogging the active site of the SCR catalyst when coking excessively at 54 g/L.
Cu-SCR+TiO, SCR catalyst on which TiO, was loaded has improved durability against catalyst coking

when C;Hg coexists. It is necessary to derive an optimal loading amount in the future.
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Fig. 1 SEM/TEM image of precusor promoter
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Table 1 The total elements of powder of Cu-SCR
catalyst(wt.%)

Catalyst Type Cu Al Si Si/Al

Cu-SCR | SSZ-13 229 | 259 | 509 19.65

Table 2 Powder Specification of Cu-SCR catalyst

Catalyst BET Pore volume Pore
Y (m%/g) (cm?/g) size(nm)
Cu-SCR 639.33 0.52 3.25
14
2r SiOAIOSi —»
2

Al CHA: 8ring, pore ~3.8A

Relative intensity(a.u)
o

]
10 20 30 40 50 60 70 80 90 100

2

AINMR shift(ppm)

Fig. 2 Spectra of Al NMR of Cu-SCR catalyst

Table 3 Model gas components for evaluation the

performance of SCR catalysts

Gas components Concentration
NO(ppm) 500
Cs;Hg(ppm) 750ppm, 1,500 ppm
CO(ppm) 700
NH;ppm) 500

0s(%) 10

H,0(%) 1.5
N, Balance

Sv(h) 28,000
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Fig. 3 De-NOx performance according to 3 type
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