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Abstract — Factors acting on the deactivation of V,05/TiO, catalysts were investigated in the selective catalytic reduc-
tion (SCR) process for long term operation. The activity of V,0s/TiO, catalysts was decreased rapidly after 8 months
from the starting of operation in the selective catalytic reaction processes. From ICP-AES analysis, the deactivation of
the used catalysts could be caused from the calcium component included in urea solution as a reducing agent. It was
found from the NH;-TPD experiments that the strong basic element like Ca component drastically affected the acidity of
the V,04/TiO, catalyst. The results gave an explanation on the reason why the component of Ca, even though its con-
centration is very low, could lead to the deactivation of V,04/TiO, catalyst in the selective catalytic reaction processes.
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surface area)y> 58 m%gC3ar, YA I (Primary Particle
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Table 1. Chemical composition of V,04/TiO, Catalyst
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Fig. 1. Size distribution of V,04/TiO, catalyst.
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min N,5 Z8/™ 10 °C/min2] $E= 600 °C7HA] 5241719 574
skoAct.

3. At

3-1. 271ZF 280f| e SCR F0H2| M6}

Fig. 2i= 78 150,000 Nm?/hr 7152 24 V,04/Tio, Full
£ o]&3lo] SCR & 9N 2413 uf, Alghel] whE NOx A3k
7} SCR $olMe] SALEE VERA ZIQ1H], 4 %719] S
60~70% 7 5=2] NOx 85 YERHSIT). - 5:710] wighe] whet
SCR 4257k sk, o] ks EAdRishrt glovt gixzl o=
QFIAQl FAJS YERSICE. 18y $711E o5 QP Al e
o Estal EAo] Ak A ow veRdth EdA sk Al
O 7= 8000 o3t AR & 4 =t ol 300 °C ©lste
e 2 EoA] St e]] o)t ul=o)| Sal g S Q7] W

Korean Chem. Eng. Res., Vol. 50, No. S, October, 2012

80

60

40

NOx conversion (%)

SCR out Temperature (C)

20

—&— NOx conv.
—A— SCR out Temp.

01 02 03 04 05 06 07 08 09

Time on stream (month)

Fig. 2. NOy conversion (%) of V,05/TiO, catalyst. and SCR operat-
ing temperature time on-stream.
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Fig. 3. X-ray diffraction of V,05/TiO, catalysts.
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Table 2. BET, Total Pore volume, Mean pore diameter and Crystallite size of Catalysts

Catalyst BET Surface area (m*/g) Total pore volume (cm?/g) Mean pore diameter (A) Crystallite size* (nm)
Fresh cat. 554 0.1097 59.884 22

Used cat.-3 month 50.9 0.1030 60.135 21

Used cat.-5 month 533 0.1062 60.863 22

Used cat.-9 month 483 0.0892 66.054 23

“Size of crystallite calculated from XRD pattern (2 theta: 25.3, 101 plane of anatase).
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Fig. 4. Pore distribution of V,05/TiO, catalysts.
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Table 3. Elemental composition of catalysts

5 542 Ae5lo] Table 20 YERASITE Table 2074
2o oJste] vlEHA T} WA T2 Pl
S wRom AfFor 2 Fo] FHado]
TA o7 Hyt F=o] A7 A el 18y o) 3 B4
2] 37} SCR RES-ollA NOx 3-8 60%IA 30% JE2 Aa
A7)= Qololg) By tha ¥87) vty BaE AT =
EUROCAT Z1}Z 0]-8-5103 280 °CollA] 9,000 h ARE-F Zjjofl 2] H]
Fizo] AMg- A Fullgl vlwsto] F )| 55004 48 mYgS® ThA
Sl 2] Hu) 53 02690014 0.1674 cm’/gO 2 gl &
T8k, NOx A2 1% Y& FHAE AL v]Sssiths dd7=io]
RS Q7] wioltH14,15]. 7] AabEel SJshd o]$ vl
32§39 7Hart AR dojupEEhs Saflel vl

Ao ® AR E e
SO, ¥ 1-:2-2] dejl &gk &/dA s} o] 2ol SCR&7FlA] Fulje]
A Q1o R Agsh= Zlo] 4ok 9 Wk Enge] o
olg} & = qlrt. nFEUAIRtE 7t Wt 9 Wl Bl
A7 2 E2H S W o)F ARES S mde] Ao Fuj9]
Ake] AR o718 = Qlek. A7 AREE FHlo] s
A517] 918l Fresh Fvllel 3702, /02 22)ar ol Sk AR
Zul|€] AES ICP 141 5733131t} #4342 Mg, Al Na, K, Fe,
Cl, S, V, TiZ ¥4313.0H, 71 A= Table 3o YERYAT) 0|5
ZdaellA] 2t Adae] dHge Astast sk &S] 9xE 2 st
o] 33] Alato] Batgks FHsIich oA o= 7p Ak Sl
o7 AR KO (160l 1 gk Mt A gllom,
o2 Snl Ho2 4l Na[9]9] s =3t §a8e] TPt s
2| ghgkort, Caol Af-olli= oNE AMEE FHullollA] TR Hvils
= g B o] Wishh AEEdnh 7P B ke ApE)

390 Ti AR BlES B 11 Xols U Waksl Yehd)
=, /1L AR Fe] CaTizl 0.08691 Zoll v]3) o7l E7 AR
¥ Zujji= 719 28jle]l 7R 0.1500% LRI o] v Ca

Kgo] Fulol w0} e gt

olefet Sl el At Ca 9] B NOx e A
35-310] IAIE Fig. 5ol ERNIQITE. Fig. 50l Hi= ule} 22o] Ca
glago] 271t whebd NOx AlHe] ghgo] Fhashs 21 o 5
olck. webd Sujola o] Ask 4910w Ca el OJF 20
= e 5 Ik Ca el 9 H| e caAAS) FakAS)

Catalyst Ti W Si Ca Mg Al Na K S \% Ca/Ti
Fresh cat. 44.9 6.3 42 2.6 0.05 1.2 0.1 0.16 1.1 0.2 0.057
Used cat.-3 month 45.6 6.2 3.8 2.7 0.08 13 0.1 0.12 0.9 0.3 0.059
Used cat.-5 month 432 6.5 43 3.7 0.01 L5 0.1 0.20 0.7 0.2 0.086
Used cat.-9 month 42.6 6.9 5.1 6.4 0.07 1.4 0.1 0.18 1.0 0.3 0.150
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Fig. 5. Ca contents (%) and NOy conversion (%) of V,04/TiO, time
on-stream.
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Fig. 6. NOy conversion (%) at 300 and 350 for the V,04/TiO, cata-
lyst with different loading Ca.
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