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Abstract : Numerous stationary NOx emission sources have employed a suitable deNOy technology that is typically selective
catalytic reduction (SCR) of NO, by NH3 over V,05/TiO,-based catalysts with on-demand monolithic structures. These structured
catalysts undergo a time-on-deterioration of deNOxing activity on site. Thus, we need more efficient, more deactivation-tolerant,
more economic deNOy systems and for which, their performance management is essential. This review has covered details of
strategies to successfully manage the performance of SCR catalysts and timely replace them to new or rejuvenated ones. Key
considerations to maintain the catalyst activity will be reviewed. Details of the sequential addition of new catalysts and the
replacement of life-end catalysts and their regeneration will be discussed with general guidances to determine the time for such a
replacement. Finally, a better way to get more economic approaches to deNOy system management will be proposed here.

Keywords : Selective catalytic reduction, Monolithic deNOx catalyst, Catalyst management, Deactivation, Regeneration technology

1.6 2 wo] Qlar f-EjuetE RS A AAF R e A8 T

Adulo] AL&H AL GHYKNH)E SAAZ ARE-5}o]

o] AdE7IAE viEshe s, Ade 22 & 2 3Het ZujAlol Al NOE A ez o2 319A]7]+= NH3-SCR
HE, AIHE 2434, 2742 59 YO RTE HiEH er4 7] 20| TH1-3]. 441} AAo] Lolati 714 AR} f
= A4 AFSHE(nitrogen oxides, NO + NO, = NO,)2 &3} &S A W] NH; tjAlo] 342 R A<(urea solution)7} Xt}
ZAAY = Qe wdgdrIe2 A A S ek d(selective g A E I gl gEEks7| o ZufZo] =gdt v
catalytic reduction, SCR)0]11, ER] 7|&Zog FE3| HAE o 9l 7}Z B2 £ NH;E 225528 urea-SCRE

* To whom correspondence should be addressed.
E-mail: moonkim@daegu.ac kr; Tel: +53-850-6693; Fax: +53-850-6699

doi: 10.7464/ksct.2016.22.3.141 pISSN 1598-9712 elSSN 2288-0690
This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licences/
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

141



O ek
o b H
oo 3o
o, B
N
sl
)
N
>
b=i=)

1t
Blof| a3t AlEls Ao Exket AF
A g A of &85 1 >
A W A&l EAR ERT 4
A8 2N E H85taA; k= Hf
Aol A FH-Hrt

A AEO HA o QlojA FeHdHe R a1y
}2 90% o]/ eqdddsi) GaAdy iR
A 3~5 ppm@| THFS NH; (NH; slip) S 52 B2
l=folTi6,7]. AAGA A o)Lt T2 4 2o &
QE STk SRk, SCR YA AN] &7 ol A o]
Adse ALHA717] HalAe edduE A5t
CR 22 &1, NH; FgAl Ao tigt &

ol doldl AysS 2R 2ol

ji o 3
a 019
¥
oM
I e oo
o 1
}..
Ir
i
=2
|

2
)
!

EHN'EéTV.LﬁnHHOIDOFO

ox e
)
oo 1o Z
A
~ ox

w2

@)

o,
ol

i)

ook

sok & At

ox M 30 M dr 4 o

O ot ] g ok 50 r

o Mo @ gy oz r 2
o T

o

o rlo

wn

e

=

i)

i)

>

[>

o)

lo

i

o

)

Mo

F_>i rE ﬂ_qo

o,

< P2 o8] SC

=
i
)
>~

dof| Al NH; =832 Al - 3704 FUA8S AHHos

UE Ptz 212 ogAT NOx 525 1 EHE HUE

sho] 1A oz upofel 4= glrk SCR 2EAH 9] 42 o]
T Q= FAEMY A5E FASL S-S T
7] $18fiAl= SCR & Fufjol] gt hejxigko] == oo} 5}
=), €345 3 NH; slip 58 dA42o2 myEgsta
SN Yol SX1E0] Sl Frio] YRS EIste] dFA

N AEATS AT RN AEE ek AEu

b, S gk ),

l

(]

N
o

2
lo &
il
M
1

Ay A=) WA A v 5L
aha 0|59 Aol ek SH291E 3 4 qlojof Ak uf
2hA], 2 =alo) A= AA] NH:-SCR &

[
hin
4

w2
a
=
)
i)
>
[>
)
2
>
Z
o
il
r)~
)
)
o
il
rlk
(o
>
N
N

(NH.CONHy) & AHEE %2 Stk $2H9] -9 ¥H3- (Dol ¢
Sk Q4 9] dE3f(thermolysis) 2 5-E] NH3;2} HNCO©] A A =
11[9,10],

NH,CONH, — NH; + HNCO, (1)
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4NO + 4NH; + O, — 4N, + 6H:0, “)
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6NO + 4NH; — 5N, + 6H;0, (6)
6NO; + 8NH; — 7N, + 12H,0, (7)

2NO; + 4NH; + O, — 3N, + 6H,0. ®)
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Figure 1. A typical geometry of structured deNOy SCR catalysts: (a)
honeycomb type; (b) plate type; (c) corrugate type [13].
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Figure 2. An onset of deactivation of petrochemical and emission
control catalytic processes [17].
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Figure 3. An arrangement of a NH3-SCR deNOxing system for
high-dust applications [19].
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Figure 6. Gas flow designs of a structured reactor in stationary NH3-SCR deNOxing systems: (a) vertical type; (b) horizontal type.

25 2t A d2 5o Ay (Figure 6 3=x), 4] 7H
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of ] Aol AA - LFHIL 3= SCR BHEA|IAE
o] Zufjk3-7] AATHESE A5 Qe EEAI A 9
A &2 FARp7E DAoL, o] 5 913 SCR B Ful
o] HHAAE F-Fstoiofnt gheh. o] 23t A A o= At

=
e thRt 24

Y 5o BEEo| EPELE SCR Hrje]e] 42 SCR &

AR, &%, B4, A

Table 1. Activities for suitable management of NH3-SCR deNOx
systems

a. Inspecting and sampling catalyst in SCR NOx reduction plants
b. Testing activity in a bench-scale reactor

¢. Determining SO»/SOj; conversion rate in a bench-scale reactor
d. Measuring catalyst pressure drop in a bench-scale reactor

e. Determining primary reasons for activity loss: chemical and
physical

f. Determining opportunities and limitations for catalyst rege-
neration

g. Documenting deactivation causes and forecasting catalyst po-
tential/lifetime

h. Developing catalyst replacement strategies: lifetime, poison,
and volume

*Details of each activity have been described in Ref. [20]
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Figure 7. An accumulation of fly ash on SCR catalyst modules.
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Figure 9. A common protocol for addition and replacement of
commercial deNOx catalyst layers [21,23].
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Figure 12. Average and peak NHj3 slip. RMS = root mean square
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Figure 14. A typical protocol for regenerating deNOxing SCR ca-
talyst layers [23].
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Figure 15. Details of a regeneration process of on-site-used SCR catalysts [20].
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