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Abstract: The porous armophous catalysts, composed of Si0,-TiO,-V,0; were prepared through SOL-GEL process by
differing the preparation parameters. Selected the optimum SOL-GEL catalyst which has the best NO removal activity
through the screening test, and repeated coating it on the cordierite monolith which is the freely through and inert. And
examined the NOx, SOx simultaneous removal effect under S. C. R. condition.

In addition to its characterization performances by the DTA, TGA, BET, NH; and NO TPD, ESCA, XRD etc.
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Fig. 1. Flow chart for preparation of dried gel from
alcoholic alkoxide solutions.
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Table. 1 Oxide Composition of Synthetic Gels(mol%)

C‘/’g;";zm Si0, Ti0, ALOs VO
1 79.2 19.80 - 1.00
2 784 1960 - 200
3 776 1940 - 300
4 768 1920  — 400
5 74.25 24.75 - 1.00
6 7350 2450  —  2.00
7 7275 2425  — 300
8 7200 2400  — 400
9 69.83 29.92 - 0.25

10 6930 2970 - 100
1 68.60 2940  — 200
12 6790 2900  — 3.0
13 67.20 28.80 — 4.00
14 59.85 39.90 . 0.25
15 59.40 39.60 — 1.00
16 58.80 39.20 — 2.00
17 58.20 38.80 . 3.00
18 57.60 38.40 - 4.00
19 49.88 49.50 - 0.25
20 1950 4900  — 100
21 1900 4850 - 200
22 48.50 48.50 - 3.00
23 48.00 48.00 — 4.00
24 39.20 58.80 2.00
25 78.40 19.60 2.00
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Fig. 2. Schematic diagram of simulated flue gas &
catalytic system.
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Fig. 3. XRD patterns of bulk gel heated at various

temperature for 4hr.
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Fig. 5. NH; TPD patterns for SOL-GEL and V,0s/
TiO, catalysts.
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Fig. 6. NO conversion for variations of Si0,/TiO,
mole ratio.

Table. 2 BET Surface Area for SiO,/TiO, Mole

Ratio
Catalysts BET area Pore volume Mean pore
(Si0,:Ti0:V0;)  (m¥/g) (cc/g) Diameter(A)
50 : 50 : 4 294 0.18 24
60 : 40 : 4 413 0.59 58
70 30 1 4 386 0.37 38
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H 60Si0,-40Ti0,-4V,0:9}] 7A$7} Table. 29
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g w3 5L 4 5 sl BHYSA Azl A

2 dAsx 9o

3.2.2. V,0; Bt sl as NO HAgY

GA A A 605i10,-40Ti0-4V.0; Seol of
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GEL catalysts.
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Fig. 16. NO conversions with repeated coating
times on the monolith.
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Fig. 17. NOx and SOx simultaneous removal for
powder and monolity type catalysis.
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Fig. 18. Linear form of Langmuir-Hinshellwood ki-

netic model.

So| powder type¥ monolith type =% NO A#
242 S0.F H7hebr)Ael 52%9 30%E A%
HA SO 9% o149 ¥& AAEE Hol: w}
SOL-GEL#e| 2J& SiO,-Ti0,-V.0s w7} NOx,
SOx FAAA &37F o1& Ze= 7|d=t.

3.3.4. SOL-GEL ZojAloflMel NO2| stel &z 2

NH3°“ 9’]{& NOP—] -5 Ayo+Bus—Ry+
Swoshe  dHbHel A2 ZYPF F£ 9glod
Langmuir-Hinshellwood 9] =d& AH&xA 4717
case® 2 plottingsle] oj= Bdlo] 7}A A3e A
Z3e7hE dolrgtt

CASE I)

4 mdale 1) F335 A9 dissociatione glrh.
2) Reverse reactiond FA|gc}. 3) Surface reac-
tiono] rate controlling stepolch. 4) &3, gzt
€ Eunbdol g Y] o] 2 ojrixy
t}. 5) t=09)4 Cr=Cs=0 ©¢]t}. 6) Ca,Cbe &
EH|2 uhg-3lr}l. oJubAql Langmuir-Hinshellwood
o 2% w4 oy 2

Overall rate = (kinetic factor)(driving force
group)/(adsorption group)
-r =KsrKaKbh(CaCb-(CrCs/K))/
(1 + KaCa + KbCb + KrCr +
KsCs)?
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Table. 3 Kinetic linear form by Langhmuir-Hinshellwood and Eley-Rideal Model

Assumption Kinetic Model Linear Form
) Surface Rx. e ksrKaKb(CaCb-(CrCs/K) (—Lye szl(_l_)_‘_ KaKb
No. diss. of A (1+KaCa+KbCb+KrCr+KsCs)* r K*Ca K
) Adsorption of A e Ka(Ca-(CrCs/KCb) )05 Kb
No diss. of A (1+KaCrCs/KCb) + KbCb+ KrCr+KsCs) Ka Ca
5 Adsorption of B e Kb(Cb-(CrCs/KCa) (_7) 05 L )+
No diss. of A (1+KaCa+ (KbCrCs/KCa)+KrCr+ KsCs) Kb Ca
ley-Rideal
t=00]4 Cr=Cs=0¢]2 Ca%} Cb: & Zu|z weo] 9l¢S TPD ZAFAE o 4 <4t} Kinetic
koo g Study® E3ted T EeiAlS) W model (-1/r)
3 (1/Ca)el A¥A FAE Tl TS0 &5
-r = (KsrKaKbCa?)/ ) A o] Langmuir-Hinshellwood modelel] 7}#% 3
, _&:éfi;“;i?;qﬂ Ag9e el shoich 350CeIA 100417 thermal
- e aging & V,0,/Ti0, Zvlg} 60S510,-40Ti0,~4V,0s
T =(KCa)?/(1+Ca(Ka+Kb))* o) SOL-GEL Zvjshe] B4 uig 2% V0.
(-r)** =KCa/(1+Ca(Ka+Kb)) TiO, Ze) B4o] A58 whel, SOL-GEL Evj=
rearrange 05]8 Aol =x H9on, NO TPD A7z}
(-1/r)"% =(1/K)(1/Ca)+(Ka+Kb)/K 2 Aol 37h8e wAdstydnt. w, ESCA A¥72
3} V,05/TiO, &vl9] F &4 V*3ql uid, SOL
72 v o 2 kinetic REE Al$1 ol F3A -GEL &vj= V+¥} #84-d02 Az s}, Mono
2jste Table 33 Zt. lithele] 2H2 coaling® 7% 123] 7}A)%= coating
dellA Ad@EAA 47hA] 2 A g 3149 Z7te) o] F49] F3& Hou} SOLY
plotting | £ A3} case I 2| A$(Fig.18)7} 7}# Ar o pgo) WzlZ qlste] o] o|4ke] g S}
2 Ay HTPen ojue] Ay wAAL y=0. o} coating EW| cracks ¥4, Y A&
028426x+4.41907 °]9lx K=5.93 (gcat min)-1 Bk, zzh SOLY AeE & fx3td 123]
o]m, Ka=Kb=77.73 mmol 'e]c}. o]A+e] coatingAll|E 1E 7| ZEEZE 7}A mono-
lith type £vjo] A|Z2 powder typed} FAME &A
5.8 2 & o o2 sHHolAn SOL-GEL Zuj¢)
NOx, SOx EAIMA &3 NO AA SAHA
og7lx] AzxHFE gelsHAM Az SOL- powder typeds} AR #AE Reol"di SO, g4
GEL Zvjjo] t)& Screening test A3} Si0,-TiO,- ¥ AA E§% Eol2E NOx, SOx #AAA &
V,0; 4 ZojA A= Si0,/TiO, Evr} 3/202 7} 9l Ao =}
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o F ZAHEY V0,9 F3E dmol% Ldrt F
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