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Abstract As NOx emission regulations are tightening, conventional SCR catalysts installed in coal-fired
power plants cannot satisfy the regulations. In this study, NOx was reduced using a metal substrate
catalyst with a high bulk surface area and high thermal responsiveness at low temperatures. The
catalytic slurries were prepared with 14wt% V and different contents of Co, Ce, and W. The de-NOx
performances of the prepared catalysts were investigated using a laboratory-scale atmospheric pressure
reactor. The catalysts were characterized by air jet erosion, pressure drop test, Brunauer-Emmett-Teller
surface area measurements, x-ray fluorescence spectroscopy, and scanning electron microscopy. At
180°C, the catalysts with Co and Ce exhibited lower de-NOx performance than those prepared with V
alone. The catalyst with 8 wt. % W showed 4.6% higher de-NOx performance than the catalyst with V
alone. A comparison of the pressure drop with the commercial honeycomb catalyst revealed the CPSI
of the metal substrate to be twice as high, but the pressure drop was lower than the commercial
honeycomb catalyst, and the de-NOx performance was better. Overall, the SCR catalyst coated on a
metal substrate is a new type of catalyst that can be applied to various fields where the SCR process
is applied.
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2 Aol 8" AXAE FEAAA(00cpsi,
YIDA CO., Ltd. in China)o]®, #¥ Slurry Alg2&
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Table 1. Notation of prepared catalyst

Cuayst Conditions

V-14 V205 14wt%
V-Co-5 V205 14wt%, Co 5wt%
V-Co-10 V205 14wt%, Co 10wt%
V-Co-15 V205 14wt%, Co 15wt%
V-Ce-3 V205 14wt%, CeO2 3wt%
V-Ce-5 V205 14wt%, CeO: 5wtk
V-Ce-8 V205 14wt%, CeO, 8wtk
V-Ce-10 V205 14wt%, CeO 10wt%
V-W-5 V20s 14wt%, WO3 5wi%
V-W-8 V20s 14wt%, WO3 8wt%
V-W-10 V205 14wt%, WO;3 10wt%
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Fig. 1. Schematic diagram of catalyst performance
test unit.

Table 2. Experimental conditions

Item Unit Condition
SV hr! 20,000
. 150~200
Temp. C a0)
NOx ppm 50
Off SO, ppm 5
gas NH; ppm 50
comp. [6)3 % 4
N2 - Balance
3. Za & nF
3.1 H=E =0§el NOx NM& Hs Hot
B AT &<l Co, Ce, WO T Zalsto]
A 23t ZWE A= SV : 20,000hr !, SO, 5ppm,

NO 50ppm, Oz 4%, 150~200 T ZA|A NOx A%
d5 5745t Fig. 2~6°l UEH A Fig. 2+ 559
o 9o V-14 £1j9] NOx A7 AlsolH, & A1 &
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Uetfo] 2&E A7t S9E NOx A 452
H| w5kt

m$



2 S

Zol| W2 Metal type SCR T8 9 H5 A+

100

70 4

2

NOx CONVERSION(%)
&

20 | V14

10

150 160 170 180 200

TEMPERATURE(°C)

Fig. 2. Conversion of NOx over V-14 Catalyst.
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3. Conversion of NOx over V-Co-5, V-Co-10,
V-Co-15 Catalysts.
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Fig. 4. Conversion of NOx over V-Ce-3, V-Ce-5,
V-Ce-8, V-Ce-10 Catalysts.
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Fig. 6. Conversion of NOx over commercial Catalyst
and V-W-8 Catalyst.
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Table 3. BET analysis results of the prepared catalysts

BET surface area(m’g”)

Item
V-14 71.05
V-Co-5 57.20
V-Co-15 48.55
V-Ce-5 67.27
V-Ce-10 63.21
V-W-5 65.89
V-W-8 62.41
3.4 Blfol 42 B 24
=% AXAl] s FFsh] A Ax" —%E’H
SlurryS AZ 24351 NOx A7 %ol 7 &2
ujo] & TS XRFE E4oto] 1 Z3E Table 401]
eSS, 4 2 ) 0 B a0 6

A & Ak

Table 4. XRF analysis results of the prepared catalysts

(unit : wt.%)
V-Co-5 V-Ce-5 V-W-8
P20s 0.22 0.15 0.11
SOz 0.88 0.26 0.12
TiOz 79.11 79.84 76.96
V205 14.42 14.61 14.19
C0203 5.14 - -
CeO, - 4.92 -
WO;3 - - 8.42
Nb2Os 0.22 0.21 0.18
3.5 F0iel HH 2F
Zuj9] &4l = A= AR F EYH EA
2 HEHY, E&E T, /T, 3= 27 EX
a8 4x 5o = 4A UrH21l. SEM B4 &
3 A=V, 3= 7] ERE € 4 o AxHE &
o] ®HE TS| Yoto] 2Euf HE NOx A7+
ool 7HE 953 Zuljet V-14 ZujE BA5t0] H]
e =
24 W82 50m & 10mE T2 sho] TSP
a 753’—]‘— Fig. 70 YEFHI. Fig. 7014 BE= A3t

_:

NOx A7+ Aso] =82 Qrr} 2k U5t
BiElo] 0] 42 AL U 5 Ak
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Fig. 7. SEM analysis results of the prepared catalysts.
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Table 5. Air jet erosion test conditions

Item conditions
Linear Velocity 25m/s
Abrasive SiO, #6
Discharge amount of abrasive 3kg/h
Test Time 30min
7 Zoje] Yeles 33 243 Bagke At

=
=
&

o] Table 6ol YEFOH, A8 A4&4F £ Wnt
HE2 5.9%, V-W-8 FHil= 0.9%= Yetwdth 48 &
247 S A= &1 YAEE ot FHE §
= Aoy, #3314 Zo] 7k2 150mm Al 150mm
oltt. & UEHF S Wutgo] A YEhd o]
= Aoz 3= oA FHY cpsivt ARET] W E
o] cpsiZt A-4= Wall thickness7} $F1L 7| AZFZ=
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Zo=g Holth

Table 6. Air jet erosion test results

Commercial
Item honeycomb catalyst V-W-8
(100cpsi)
weight of before 1943 160.1
(8
weight of after 182.8 158.7
(8
Erosion rate(%) 5.9 0.9
37 ey =4
Fig. 99} 102 27t A8 4E49 MY 2514

A9] Wall thicknessE UERHIACT

Fig. 9. Wall thickness of Honeycomb Type Substrate.
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Fig. 11. Pressure drop analysis equipment.

Table 7. Pressure drop analysis equipment
specifications.

Item Specifications

Size 150 x 150 x 380 mm

Flow rate(Max.) 630 m’/h

Pressure Gauge 0 ~ 100 mmH,O

Digital Pressure Gauge 0 ~ 200 mmH,O

2 &4 2y 4% AAA 200cpsiol ZEIE
V-wW-8 W7l A& 4E FSWEY Yol 5.4
mmH,0 ZHA Uetgew, 34 AAXAY cpsivt &=
AT wall thickness7t 48 4&/4% Sufol Blstoq
FHHoR gf7] W7o Fuf AW QE WAool =
4% FujEch Eof #i7tAY] AYgE B & ZoR
HojZt},
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Table 8. Pressure drop analysis results

Catalyst Pressure drop(mmH;0)
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