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Abstract : The effects of HO and residue SO, in flue gases on the activity of the Fe/zeolite catalysts for low-temperature
NH3-SCR of NO were investigated. And the addition effect of Mn, Zr and Ce to Fe/zeolite for low-temperature NH3;-SCR of NO
in the presence of H,O and SO, was investigated. Fe/zeolite catalysts were prepared by liquid ion exchange and promoted
Fe/zeolite catatysts were prepared by liquid ion exchange and doping of Mn, Zr and Ce by incipient wetness impregnation.
Zeolite NH4-BEA and NH4-ZSM-5 were used to adapt the SCR technology for mobile diesel engines. The catalysts were
characterized by BET, X-ray diffraction (XRD), SEM/EDS, TEM/EDS. The NO conversion at 200 C over Fe/BEA decreased
from 77% to 47% owing to the presence of 5% H>O and 100 ppm SO in the flue gas. The Mn promoted MnFe/BEA catalyst
exhibited NO conversion higher than 53% at 200 C and superior to that of Fe/BEA in the presence of H>O and SO,. The addition
of Mn increased the Fe dispersion and prevented Fe aggregation. The promoting effect of Mn was higher than Zr and Ce. Fe/BEA
catalyst exhibited good activity in comparison with Fe/ZSM-5 catalyst at low temperature below 250 C.
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Figure 1. Catalytic performance for SCR of NO with ammonia on
Fe/BEA at various GHSV. Reaction conditions: 500 ppm
NO, 500 ppm NH3, 10% O,, 5% CO.,. Balance gas: N». (a)
NO conversion, (b) NH3 conversion.

3R] o= HEQ 7} Ao A Fe/ZSM-5 Zujjo] Z7t&E Wslo|

2 NO A3g 542 Figure 28} 2t} Fe/ZSM-5 Znj=
250 “CoJlA] 100,000 h'Q] F7HE=Ql H-0f 70% A =2 NO
AghES U, Al&etolE BEAY] EXAIX] FHufjHoh
1320l WA Uehdth FeE TAIAT] Al&etol E Fufjo
A12] SCR WHg- $-9] 23 NO,9| A4 AL BAIE 4= 913l
t}. Fe-ZSM-5 S & ARg-31o] 150-600 T2] ol A] AL
gk NO9J NH3-SCR HF-g-of 4] NO9| AFSph-g-2 NO2Q| Shelyt
SHTh ofF =g A dojuba] NOQ Akatol &t NO&| A4
< A9 FAE = e AeE FSHATHI) AL ool
X GHSVY] 27} u}e} NO A3Fgo] i 3}& Jutkzlel E
A3 Yehfa glch Fe/BEA Zuj 50,000 h' o|&}e] 37t
259 AL 150 Co|A = 80% HFE2] NO HE-&LS el
At} 150 C mjgtke] o ‘_Eoﬂlﬂ“ NO;= NH;3e}F 28

).

]1] d

o]—OJ] ammonium nitrate S AY AT [71.

e A0 BEL Feo) S Aol ATE B A0
2 Uetgten, gxiio] SCR vHg-2d o 7" = T
2= Aoz dE A ArH19,26]. Fe/HBEA Zuj S
2 Azt SjolA Hr} o] wehy o2 At



156 A7), 4218 A33, 20156 9Y

100

90 1 (a)
80 -
S 701
S 60 A
7
o 50 A
>
=]
S 40
o
Z 304
20 -0~ Fe(1.5)/ZSM-5, 200,000 h™*
-v- Fe(1.5)/ZSM-5, 100,000 h™*
10 - Fe(1.5)/ZSM-5, 50,000 h™!
0 : : - : - :
100 150 200 250 300 350 400 450
Temperature (°C)
100
90 | (b)
80 A
L 70
§ 60
‘B
3
2 50 A
8
O 40
o
Z 30 A
20 4 -O- Fe(1.5)/ZSM-5, 200,000 h™*
-7 Fe(1.5)/ZSM-5, 100,000 h™*
10 - -& Fe(1.5)/ZSM-5, 50,000 h™*
0 . . . . T T
100 150 200 250 300 350 400 450

Temperature (°C)

Figure 2. Catalytic performance for SCR of NO with ammonia on
Fe/ZSM-5 at various GHSV. Reaction conditions: 500
ppm NO, 500 ppm NH3s, 10% O, 5% CO,. Balance gas:
Na. (a) NO conversion, (b) NH; conversion.
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Figure 4. Effect of water and SO, on (a) NO conversion, and (b)
NH; conversion over Fe/ZSM-5. Reaction conditions:
0.05 g catalyst, 500 ppm NO, 500 ppm NH3, 10% O2, 5%
CO,, with and without H,O, with and without 100 ppm
SO,. Balance gas: No. GHSV: 100,000 h™'.
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Figure 5. Effect of promoter on (a) NO conversion, and (b) NH;
conversion over Fe/BEA. Reaction conditions: 500 ppm
NO, 500 ppm NH3, 10% O, 5% CO, 5% H»0, 100 ppm
SO,. Balance gas: No. GHSV: 100,000 h™'.
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Figure 4. Effect of promoter on (a) NO conversion, and (b) NH;
conversion over Fe/ZSM-5. Reaction conditions: 500
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ppm SO;. Balance gas: No. GHSV: 100,000 h™.
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Figure 7. XRD patterns of different Fe/BEA catalysts: (a) Fe(1)/
BEA before reaction, (b) Fe(1)/BEA after reaction, (c)
Mn(0.05)Fe(1)/BEA before reaction, (d) Mn(0.05)Fe(1)/
BEA after reaction.
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Figure 9. SEM/EDS images (x20,000) of Fe(1)/BEA: (A) before reaction, (B) after reaction, (a) SEM, (b) Al, (¢) O, (d) Fe, (e) Si, (f) S.
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Figure 8. XRD patterns of different Fe/ZSM-5 catalysts: (a) Fe
(1.5)/ZSM-5 before reaction, (b) Fe(1.5)/ZSM-5 after
reaction, (¢) Mn(0.05)Fe(1.5)/ZSM-5 before reaction,
(d) Mn(0.05)Fe(1.5)/ZSM-5 after reaction.
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Figure 11. TEM/EDS images of Fe(1)/BEA: (a) before reaction, (b) after reaction.
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Figure 12. TEM/EDS images of Mn(0.05)Fe(1)/BEA: (a) before reaction, (b) after reaction.
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