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V;05/TiO, catalyst impregnated ceramic candle filters are in principle, capable of performing shallow-bed dust
filtration plus a catalytic reaction, promoted by a catalytic deposited in their inner structure. Pilot-scale
V,05/TiO; catalyst impregnated ceramic candle filters were prepared, characterized and tested for their activity
towards the SCR reaction. The effect on NO conversion of operating temperature, gas hourly space velocity,
amount of deposited catalyst, pressure drops and long-term experiment (life of catalytic filter) was determined.
The following effects of V,0s/TiO: catalyst impregnated ceramic candle filters in SCR reaction are observed:
(1) It increases the activity and widens the temperature window for SCR. (2) When the content of V.0s catalyst
increases further from 3 to 9wt.%, activity of NO increases. (3) NO conversion at first increases with temper-
ature and then decreases at high temperatures (above 400°C over), possibly due to the occurrence of the ammo-
nia oxidation reaction.
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Table 1. Properties of ceramic candle filter

| material : alumino-silicate fiber (A)

material ALO3-5102
Outside diameter (mm) 60
Inside diameter (mm) 40
Length of element (mm) 1000
Length of collar (mm) 37
Weight / surface area (g/m’) 2517
Weight / element (g) 500
Thickness (mm) 10
Pore volume (%) 90
Density (g/cm’) 0.20
Surface area/ element (m’) 0.19

Table 2. Properties of V:0+/TiO; catalyst impregnated
ceramic candle filter

T G4-12 G4-13 G7-1 G7-8 G4-6

catalyst weigh
(support base)wt.%
support weight
(filter base)wt.%
porosity (%) 91.3
prior to support
loading air
permeability{cc/min
m? - 10emH:0)
after support loading
air permeability
{cc/min + cm’ - 10cm
H:0)
after CuO loading
air permeability
{cc/min - cm’ - 10em
H0)
specific surface area
(m¥g)
(TiO, : 266 m¥/g)

M

3 5 7 9 10

20 20 20 20 20
807 82 872 87
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| vacuum forming mold and unit

L | drying

| Aly05-Si0s ceramic candle filter

| heat treatment of AlQs-SiO; filter (B)
| porosity measurement
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| material : titanium isopropoxide + wates
] vacuum impregnation
| for 20min
| drying
for bdays at room temperatuire
turnover everyday
| drying
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Fig. 1. Manufacturing process of (a) ceramic candle
filter and (b) V20s/TiO: catalyst impregnated
ceramic candle filter.
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Fig. 2. XRD patterns of 3 wt.% V:05TiOz catalyst
impregnated ceramic candle filter.
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Fig. 3. Pressure drops of V:0s/TiO2 catalyst impreg-
nated ceramic candle filters.
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Fig. 4. NO conversion of G4-12 V:0s/TiO; catalyst
impregnated ceramic candle filter at 300C and
different space velocities.
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Fig. 5. NO conversion of G4-13 V:O+/TiO2 catalyst
impregnated ceramic candle filter at different
temperatures and space velocities.
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Fig. 6. NO conversion of G7-1 V20#TiOz catalyst im-
pregnated ceramic candle filter at different
temperatures and space velocities.

A 5% FABAE Fust 243 olFold
Aclere d4TE ggow oldd Ane Fug
UH 2SSy 72 ¥ 49 191 BOAE
7 2age ANE Qoo FuRAY B¢

g2el gro= deh} 12 g @X e
7kt AzA FRAMNEFID)EW AR sHeAel
Z83 AAYS YRl Qo

E Agagdye A4 GAFS 5~9wt%, I
ALE 7 300~350T, FNEEE 1969, 2626 hr'!
oz yeyt. &, uhtE BATZH Fglol
AL (30T ML) BAL Z7hshe W 40T
ol Aol meggoxe AL TAAFES I F
Atk ol 19 FYdAe NOY FHeygn
the NHz9) Abgiukgol 3 whg-o 2 28317 g
ojt}P ZiEEo] WE NO AFLS AHEY T
457 ZhhEA Aggo] giAdled o E
E Zujdee 9uke Aoz INEEIL F
gHoll wie} g7k} Fule} HE
olA autE whgo] d doji}y] wj ol

Vo05/TiO2 Zule] 84S NHs, Op, H0, SOz,
A} LAEA AREE 5 wgARe T AW
Fo o) ggkg wg gk ol ErHHQ A7t
Ao JHNE JF e AoE ¢¥A I &
3] SO0l 2% SCR Zul o] iAo gt A+
oju] @wo] AgHo} gor, SO 1 AR &
E7} 9hga ALY AkstElo] Eu W 7)|FE
o2 Zuje 84 AsE HAEE Rustgr
o]#H g SO 2% BAATE FujEAY IFS
@o] wh=t SiO}t TiO: & HAE & 483
ALO:A Blate] Aoz 48 YFAHS Hol
e Aoz ¢8R ok uelA Ful GHAE F
oj Ao FA=EE 3S) FFEH AH FH) o
3 3ol FolAW Zvjo] RHAHo| Ahde B
AR d4o] dee Aoz Husz: g
o] Bl BAF ¥-3-2 SO SO3 E AkglE o] &
RS I wA7IF S e A st o
B EEo], Hge I I ¢iteEldx
Zu| o F&Eo] £ujo] AL AAA T 4
$= 3t} ol SO:9 YA EAQ] WA Wi
Aol gittn ¥4#A VO-/Ti0: EHE AME-&H
S8t WA FFE AHAAM NO AARES 5
st e 9 7139 dFE FgstnA st
Fig. 82 ©A# ¢ NOTH] AlA, SO; TFA NO9
AA, "9AFTF A NOg AA aga AAY SO
25 FEA NO9 AALES FHd3dth SO
wx 257 359 ot vnA 2dR0 o ge
NO #38S HAFEXY FAer} T8 €A &
&8 BoFm gtk SOt FEAZF HAD TF
2 o) 5o g e @48 Holn gloen SOt
AXROE o Fue 48 BaAgs 89 T
F Qo] dxrla & X3E LEED TFA o

1081



100
%01
S |
5
s so{
g
§ 10— - — -
g 1 —+— 6566 1/hr  —=—5253 1/hr

60 4—-- —— SR

—e—2626 1thr  —e— 1969 1/hr
50 v v . .
200 250 300 350 400 450

Temperature (°C)

Fig. 7. NO conversion of G7-8 V:0+/TiOz catalyst im-
pregnated ceramic candle filter at different
temperatures and space velocities.
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Fig. 8. NO conversion of G7-1 V20s/TiO: catalyst im-
pregnated ceramic candle filter in the presence
of SOz and dust at 300C and space velocity
2626hr .
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