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Abstract Various modified SCR catalysts were prepared and tested to improve the strength of catalysts for use
under severe conditions. The SCR catalysts were modified with a binder and dispersion agent, and tested at the
fixed bed reactor. FT-IR and H,-TPR were used to analyze the degree of hydrogen use and ammonia adsorption
by the modified catalysts. In the case of the SCR catalysts coated with 2.3g of the binder, 4.7g of ethanol, and
0.1g of dispersion agent, the strength of catalyst was increased by approximately 12%. On the other hand,
despite the enhancement of strength, the activities of the SCR catalysts were decreased by 2-10%. When the
mixed solution composed of binder, dispersion agent and SiO, solution was precipitated on the catalyst, the NOx
conversion of the catalyst was decreased slightly. The Bronsted acid site and Lewis acid site worked as the
activators for the SCR reaction, and were decreased by SiO.
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[Fig. 1] Experimental procedure of H,-TPR.
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[Table 1] The method of preparation and properties of

catalysts.

Code c | as | co| ar | asol| cos| anl
Cat.(g) - 10 10 10 10 10 10
Binder 5 33 | 23 2 33 | 23
()
Ethanol 0 | 67 | 47 0| 67| 47
®

1 05 | o1
agent(g)
BET 0.1 | 980 | %3 | 9868 | 1012 | 1009 | 1003
(m’/g)
Total
pore 031 | 0% | 03 | 0% | 0% | 0% | 0%
voll13me
(cm’/g)
Average
pore 209 | 119 | 1208 | 198 | 1L | 120 | 1197
diameter
(nm)
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[Fig. 2] Change of compression strength of catalyst with
the loading amount of mixed solution.
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[Fig. 3] Change of compression strength of catalyst with
the loading amount of dispersing agent.
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[Fig. 4] The effect of reaction temperature on NOx
conversion over code C catalysts.
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[Fig. 5] The effect of SiO/catalyst ratio on NOx
conversion over code D catalysts.

& shlsly] Y3l Hr-TPRAFES 4351tk

Fig. 6014 <18 4= gl%=0] D, D-B8 % D-B20 Zij
=9 oA 2+l peak s L}E}
Wolet. DEufjo] vielt]e] HR)ofo] SIS &, Enj
of] gha-¥l Si0,2] 9Fo] o]

=] [e)
eo@ oFih A o 4
3}

o
ad
(98)
)
=
l
(98)
r
X
e
>~
>,
o
1o
rfo
f
of
il

H,-consumption (a.u.)

T T
100 200 300 400 500 600
Temperature(T)

[Fig. 6] H,-TPR profiles of various D catalysts with
different SiO»/catalyst ratio.
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[Fig. 7] FT-IR spectra of NH; adsorption on various D
catalysts with different SiO»/catalyst ratio.
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