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Abstract : In this studies, SCR reaction activity and SO, durability enhancement study on manufacturing conditions of the
V/TiO; catalyst was carried out for the removal of nitrogen oxides generated in the combustion furnace. The catalysts are charac-
terized by XPS, Raman, Ho-TPR and SO»-TPD. When the vanadium was contained of 2 wt%, it showed excellent SO, durability
and catalytic activity. and When the tungsten is added as a promotor, the enhancement of reducing ability at a low temperature
and reduction of SO» adsorption capacity improved the reaction activity and SO, durability. V/W/TiO, are prepared by the lower
pH of vanadium solution, vanadium was highly dispersed on the surface and inhibited the formation of crystalline V,Os. in addition,
it was confirmed that this catalyst can be used as excellent resistance to high concentration of CO in the combustion furnace.
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4NH3 + 4NO + O, — 4N, + 6H,O (1)
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2.1. S0 XM= Hi

2 Aqtoll AHEEH V/TIO Al S A2 WS S5
(wet impregnation method)S ©|-83}o] A 25} o, A Z=4Hr
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s AFAE 60 TR 71958 SHFFl =20} oy vhu&
AT A| = ammonium metavanadateS ARg-3Stc} o] vlvE A
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ZA71 T 10 Cmin' 9] &4 =2 8 Z(tubular furnace)
of| A1 400 ColA] 4412 F7] EL{171el A 474 3ke] VIX)/TiO,
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Med] gt ¥ste 2A4dd o wheh ALbskaL, Albe ot
9 Me AFAE 60 TE 71EE FH7o =t} oju g
2EH AL A= ammonium metatungstate S AF8-3tch B A
H9] e 1~7 wth= F¢lch o]F & of ALHE Tio S
2aH Aozt Zdetth o|F A Th= &2 F(slurry) A E
O EEHE 1A ol Rkgt 5, 31 %1557 (rotary
vacuum evaporator)E ©|-83}o] 70 TE §-A|3} $£ES v
A a2 WiAIA 71D WA A= o] 327F 25 9ls)
o] 110 T2 AzxgA 24A17F AZAIZ] & 10 C min™' ¢
TEHER WP RA 600 TollA 8AIZF 7] £-2]7] ol 4]
a5k WKITIOE Al23H3AH: o|FA A% WX)/TIO,
of tiste] vhbES A7bste] Alxshes B A7 Y

]

E

N d

=0 o < O

W7l A% 258 1T vHSAAIEA WA 8 mm,
0] 600 mmQl APy o R AAsglon, HujFS 117gst
7] 918l quartz wool-& AH&-8F¢ITh EARES EAT & 9
FEO o Tt AY 52 AP Fre 1AF ¥-E7]
oA AAtect. o] Ad A= A TtAFURE, B3]
BB g2y qhgrls BARR oz JTAE N Qlrh ¥-3-7]
o ZFEE 7FAE N, Oy, NHz, NO, SO 7+ Agt| 2 5 E



—
—
o~
-9
o|»
el
X
oX,
Ho
rE
ox
01011
o
o

Table 1. Experimental condition

Particle size (um) 359 (40-50 mesh)
Temperature (C) 250-350
NOx (ppm) 800
Inlet gas conc. NH; (ppm) 800
(N2 balance) SO; (ppm) 500
0, (vol%) 3
H,0 (vol%) 6
Space velocity (h'l) 60,000-120,000
Total flow (cc min™) 600

mass flow controller (MFC, MKS Co.)& AM&3}o] S-3Fo] 2
AEth 3, 8o TEE Ny7F B L& (bubbler) S £35}0]
TS ekl Stk hAEEEE AAel 2A 2H Y
*J—P(SUS316L) © & 3tgon NOQF NH37} Hh$-5ho] AY7]
L Qo] A4S WATT WevkA Fo 4bol $EHA o
7] gJ51e] 150 T2 el fAweh W BT AR 5
£8 27e7] flshe] NOL B34 o 7} A8 47| (ZKI-2,
Fuji Electric Co.)Z AM-3F¢10m, SO, 3Fahakg-E.4 7](43C
HL, Thermo Ins.)S A}&3}TH E VAL BEA7|2 &9
7] Aol 2 W7l el i EfolA AAA 3 &
Astsiet. Zule] FAAE fA31] Hstol Az Zojg
SAZHAE 0] 83} 5,000 b2 3-S 715F 2 300 ~425 pm
217]0] Z0h% sieving sho] Ak HAMAee] & Ao
42 Table 10] UeRRSIcE NOx HEHE-S cheT
2 Ak

Noxinlet - Noxoutlet
NOXinter

NOx conversion (%) = x 100 (2)

80, 591 4| EvheHo] 7H43HS Lk SO, deactivation

A
(Kko)& Th33} o] Lehygich.
Relative activity = k/ k, 3)

ko : Catalyst activity with fresh catalyst

k : Catalyst activity at a given time in the deactivation cycle

23 MEER W Yy

2.3.1. XPS (X-ray photoelectron spectroscopy)

So) ERo] Aard @ ASAEE £A4317] S8 XPS
AL VG ScientificAl2] ESCALAB 2102 AF-g&35F91 o0,
excitation source 24| Al K, monochromatic (1486.6 eV)S A}
Lotk AT=EE 10~ 12 mmHgE §-X|517] §l3to] 3H
512 il A7 Woll EAthe dae
wide scanning spectrum ©. 2 -443}¢] binding energy®} intensity
£ 27439,

sputtering X etching<

2.3.2. Raman

Nd : YAG laser7} &= Horiba co.2] LabRam ARAMISE
0]-8-3} % t}. Detector~= multichannel thermal electric cooled
(-70 C) CCDE AH&sH3le
633 nm) laser powere= 5 mWOo|1l, scan 3|4+ 1000] 1L
Raman shift range+= 700 ~ 1,200 cm’' 0] ™, resolution 1.7 ~2
em' 2 8lo] EAEHqich

|, laser source+= He-Ne laser (Red

2.3.3. Ho-TPR

B8 Micromeritics Co. AutoChem 1I 29202 AM8-35}$ith
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2.3.4. SO.-TPD

F A2 Micromeritics Co. AutoChem II 29202} quadrupole
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ot
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Figure 1. Effect of vanadium contents of V[x]/TiO, catalysts on
NOx conversion (reaction conditions: NO: 748 ppm,
NOz: 55 ppm, Oz: 3%, H,O: 6%, NH3/NOx: 1.0, S.V:
60,000 h™).
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Figure 2. Relative activity in the present of SO, for the SCR of NO
by NH; with V[x]/TiO; catalysts (reaction conditions:
reaction temperature: 250 C, NO: 748 ppm, NOa: 55
ppm, Oz: 3%, H,O: 6%, SO,: 500 ppm, NH3/NOx: 1.0,
S.V: 60,000 h™).
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Figure 3. Effect of W contents of V[2]/W[x]/TiO; catalysts on NOx
conversion (reaction conditions: reaction temperature:
250 C, NO: 748 ppm, NO»: 55 ppm, O2: 3%, H,0: 6%,
NH:/NOx: 1.0, S.V: 120,000 h'™).
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Figure 4. H,-TPR profile of V[2]/TiO, and V[2]/W
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Figure 5. Relative activity in the present of SO, for the SCR of NO
by NH3 with V[2]/TiO; and V[2]/W[5]/TiO; catalysts
(reaction conditions: reaction temperature: 250 C, NO:
748 ppm, NO: 55 ppm, O2: 3%, H,0: 6%, SO,: 500 ppm,
NH3/NOx: 1.0, S.V: 60,000 h™).
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talysts.
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Figure 7. Effect of vanadium solution pH on NOx conversion
(reaction conditions: NO: 748 ppm, NO,:55 ppm, Ox:
3%, Hy0: 6%, NH3/NOx: 1.0, S.V: 60,000 h™).
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