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The deactivation of V/TiO; catalyst used in SCR (Selective Catalytic Reduction) using ammonia as a reductant to re-
move the nitrogen oxides (NOx) in the exhaust gas from fired power plant has been studied. The activity and surface
area of the catalyst (Used-cat) which was exposed to the exhaust gas for long period have considerably decreased.
The characterizations of these SCR catalysts were performed by XRD, FT-IR, FE-SEM, and IC/ICP. The crystal struc-
ture of TiO> both fresh and used catalyst has not been changed. However, (NH4)HSO,4 deposited on the used catalyst
surface verified from FT-IR, FE-SEM, and IC/ICP analysis. Moreover, the durability of SO, was increased by dimin-

ishing sulfate (SO4'2)f form.
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Table 1. Physical Properties of Various Supports Employed in the
Present Study

TiO, BET2 area W SO; Si Mo
(m’/g) (Wt%o) (Wt%o) (Wt%) (Wt%)
TiO, (A) 92 - 1.2 - -
TiO, (B) 92 - 2.1 - 6.67
TiO, (C) 80 10.8 0.4 - -

A= W% NH;VOsE NHOH F-g-ofo|ut gitel 5ol vy 4
S oxalic acidell Fol= ol Jleh & Ayelre AHE =
H2 NH;VO; & oxalic acidoll F0]i= W& ARSI

AR o] 4L A AT BE, v B, 123 vk
] HAE O Rl WhE7]e 3R EE 7RAE NO, N, O,
Z} A - 258 MFC (Mass Flow Controller, MKS Co.)
£ ARkl FRE 2SIt 3 ] 3 No7) bubblers
ko] g skl Wl FYEES sRloH, vk vt
ol LT AUEFEIE ARsle] AUlFEE 578 5 psycho-
metric chart2 ©]-23}0] vol%E AFslgit) o] w FFEE kS o
A 3171 213ke] olF A FHI2] bubbler 9ol F25FF ©]
fato] A LE45 0)9 52 ST 7t FHS Ao 2
2 AERQIEA #oZ 1o NO2F NHy7F HkSsle] A7)+
NH4NO;, NHiNO,, NH4HSOs8F 22 912 A& A skar vkg-7t
F2 Fio] FFEHA 7] 218k] heating bandE 7ol 180 TE
A FABIT
HHEE AR FEE S487] Skl Now= vlEAk A9
7}2~#2497](Uras 10E, Hartman & Braun Co. %! ZKJ-2, Fuji Electric
Co.)E AHgatol o, SO, 318} g £417)(43C HL, Thermo Ins.)
AR T3 N0, FE9H9 L, Gas Tec. Co.) NH; 9 H5EE(3
M, 3 La, 3 L, Gas Tec. Co.) HX| S ARE3IATE BE 7hae w4
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2.3. E0f S4 =4

Zulle] v W2 £ Micromeritics Co.2] ASAP 2010CE AHE-
3131 BET (Brunauer-Emmett-Teller)2)-S ©]-8-3f0] v]Ed S
atlon, o] wf AlE= 110 CollA 3~5 h ¢ AFFHE 7t~5
AAS F FAEIT

TiOy A B VITiO, FHie] 24725 #&a7] flato] XRD &+
A8 389l o™, XRD pattern< Rigaku Co.2] D/Max-1II (3 kW)
diffractometer®] 2]3}o] #2415 %It} Radiation sourceZ+ Cu Ka (A
= 0.1506 nm)7} AFEEOH, 20 = 10~90°2] H2lo| A 4°/min?]
TFARSE| gsto] S =k

] TARNFS-S WE35H7] Y FT-IR (Furier Transform Infrared
Spectroscopy)i-2d-2> Jasco FT-IR660 plusE ARESFSITEE 4 A
KBr/CaF, window= A8} 9™ DR (Diffuse Reflection) method S
2-g-313ick

IC (Ion Chromatography):= DIONEX-120 Automated Dual Column
ICE AHE-ste] #4935t Columne AS4A SC 4 mmeo]™ flow rate
1 mL/min, eluent:= 1.8 mM Na,COs/1.7 mM NaHCO;Z 3&}31 0™
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Figure 1. The effect of temperature on NOx conversion over catalysts

(NH3/NOx : 1.0, NO : 730 ppm, NO; : 68 ppm, O; : 3% H;O : 6%,

SO, : 500 ppm, S.V : 60000 hr").
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J. Korean Ind. Eng. Chem., Vol. 19, No. 4, 2008



378

‘ Used-cat
h ::n ..r

\ \ | Il s
| PR | T b WL W L . W

Intensity

( | Fresh-cat

i |
I [ | .

Vot 1 i | i
Lﬁ—...) L — '\--Jllr'\u..-" M '-..J*\_.-rL..‘...

20

40 60
2Theta

80

Figure 2. X-ray diffraction of catalysts.
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Figure 3. FT-IR analysis of catalysts.
Table 2. BET Analysis of Catalysts
Catalyst Fresh cat Used cat
BET area (m’/g) 61.1698 43.6224
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(b)
Figure 4. SEM analysis of catalysts. (a) Fresh catalyst, (b) Used
catalyst.

Table 3. IC/ICP-AES Analysis of Catalysts
Flement N S \% Ca As cl
Sample Wit%

- Fresh-catalyst 0.0892 0.433 0.43
- Used-catalyst 1.053  4.765 0.38

0.54 0.00002 0.0025
0.46 0.00022 0.0018
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Figure 5. The effect of SO, on NOx conversion and SO, concentration
over V[2]/TiO; catalysts at 250 C. (NO : 730 ppm, NO; : 68 ppm,
0: : 3% HO0 : 6% SO, : 500 ppm, S.V : 60000 hr')-(a) NHy/NOx :
0.8, (b) NHy/NOx : 1.0.
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Figure 6. FT-IR spectra obtained under heating 50 C from 150 ‘C to 400 ‘C on V[2]/TiO; catalysts after SCR reaction for 20 hr. (NHs/NOx : 0.8,
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