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Abstract: Low-temperature selective catalytic reduction ( SCR) of NO is a new technique needing urgent development in flue gas cleaning.
Elementary studies were done about selective catalytic reduction of NO from flue gas on magnetic iron oxides with ammonia at low and medium
temperatures in a fluidized bed, such as Fe; O, and y-Fe, O; . Magnetic field effects for NO removal on ¥-Fe, O; were also researched with low
assisted magnetic fileds. X-ray diffraction spectroscopy was used to identify and characterize the iron oxides catalysts. Results show that
7-Fe, 05 is active in SCR at low temperatures, and Fe; O, is apparently less active in SCR than ¥-Fe, 05> but Fe, O; is also active in ammonia
oxidation by O, above 250°C . Therefores the optimal catalytic temperature zone in SCR on Y-Fe, O; includes 250°C and adjacent temperature
zone below it. Furthermore, a better NO conversion, which is 90% is obtained at 250°C on the 7-Fe, O; particle catalyst. In addition,
chemisorption of NO on 7-Fe, Osis accelerated by assisted magnetic fields at 150-290°C s thus the NO conversion is improved and higher NO
removal efficiency of 95% is obtained at 250°C. But the efficiency of NO removal decreases above 290°C with the magnetic field. It is
concluded that ¥-Fe, 05 catalyst is fit to be used in low-temperature SCR of NO with ammonia at 200-250°C > which may suppress oxidation of
ammonia and take advantage of positive effects by external magnetic fields.
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Fig.1 Schematic diagram of De-NO, testing from flue gas with a fluidized bed
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Table 1 BET; pore volume and size of Fe, O;particle catalyst
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Fig.3 Characteristics of ammonia oxidation on the Fe, 05 catalyst
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1 600 — -
(a) LT A y-Fe,0,(Maghemite) 1600 (b) RPifF A y-Fe,0,(Maghemite)
1400 4 & a-Fe,0,(Hematite) La00l & 0-Fe,0,(Hematite)
1200 - 12001
1000 - 1000 L
& 800 |- &
S o S soof o
600 - 600 L o
400 400 [, AR
) A
200 - A
200 o oo
0 1 1 0 1 | 1 1 -
10 20 30 10 20 30 40 50 60 70 80 90
20/(°) 20/(°)
5 FEHIK Fe, 0 N LT & LRI /E B9 XRD i E
Fig.5 XRD patterns for Fe, O; catalyst without carrier before and after reaction
M Yi S0 v-Fe, 0y va-Fe, 05 19 SCR BUASRMNTE B, B8 45 36 % 14 TH i, Bk 3 (0 1R i 328 3 489 5, o

PERIBIEFTE, v-Fe, 05~ a-Fe, 0, 3 B A7 K 58 (1 IR SCR
MGG, H v-Fe, 0, 284k SCR B A4 1 5 5 —
DRI, TG 8 AA IR y-Fe, O, 4657 80 3& & TR iR SCR
JEABER , 1 HL SN /7S AR E RGBS L BT
2SI L R T, y-Fe, 0, OIS M B,
I BB AR RS P .m0, S () FR Bk 4 40 71
H 1% B I A AR S5 R AR, 72 SCR i
I AN [ (935 1 5 T EL A% 1 0 B B v i A A
R IR . T B AR A [R]
2.3 HEIHRT y-Fe,0, AL FNKIHE SCR Wi i 5 I 2%
NP AT|

/JTE)%?M%MZJXTE?T&F%%%M{%EG SCR i firf (1)
R, 0T LA y-Fe, 0, A 3 181 /N FIOREL A A4 570 4 TR L (1)
TGRSR NG R 58 5 R 0.015T B Y%, IF5 Je 4t
TN i g5 RAE LA, W 6 Fros . AT LUE
W3756F v-Fe, Oy B BRI SNV A 150°C fe W T 1F

200°C A Ay ik B i K, FFAE 250°C 44 Wit fird 2% 2 15 2
95% , (H ik 200°C Ji5 » Hk 375 %) J . Jse iy ke g
BRARR T Wi Al R R R AE T, 75 SCR BN S R v,
WK Fe, O AT TG PEAL Ko’ IR 2, 1 7%
PERL e’ 3 J5t 71 2 A N9 NO ¥ v A A
I3 X2 5 NOL 0, BB N A AE L 78 250°C
ZHT 25 NO RS RN 32, B Rk T i
PEXTERT NO (135 4k, WTT 3 i 7 I AE 2802 i A
250°C 2 J» JUHAE 2 290°C )=, 5 0, %A SV
B T, T R A S AR )
BEAIS T B0 28505

ST SR AR IR VE R G A 150 ~ 290°C
[f], SM It 3% R AR HERETE v-Fe, 0, XF NO I, 32
= Y- Fe, O, ] SCR Mid il 250 %, 1F Delbecq 2t:026] 42
H:NO 20 ¥ )8 T JFo5e 750+, HAT B RHERE i)k 1k
S JE T8 NO 5 4 s 2% 10 [R) (1 F 7 1) A LA



2856 7O A - B 30 4
100 technology for the destruction of NO,[J]. Environ Prog, 1999, 18
A o B=0T
90 | a ° A B=00185T (4): 260-266.
80 [ 2] Integrated Pollution Prevention and Control (IPPC). Draft reference
20 L N ° . document on best available techniques for large combustion plants
L 60t [C]. European Commission, Seville-Spain: March, 2003. 90-117.
@ 50 | [3 1 EANY Bho, F ik, 5 00 3 1 1 4 30 T3k IOt A T 0 30k e
% 40 L 2 o L] B med Ak, 2002, 25(3):26-31.
30l © [4] QiG YangRT, Chang R. Low-temperature SCR of NO with NH;
20l over USY-supported manganese oxide-based catalysts[ J1. Catal Lett,
1oL 2003, 87:67-71.
0 L L L L L [5] KangM, Pack ED, Kim J M, et al. Manganese oxide catalysts for
100 150 zooﬁmﬂ,gm 300 350 NO, reduction with NH; at low temperature [ J1. Appl Catal A:
Gens 2007, 327(2): 261-269.
B 6 5% 0, T8 LHiiHI v-Fe, 05 L FIER L6] TangX L, Hao J Ms Xu W G, e al. Low temperature selective
HIRLET SCR BEAH4F 1% catalytic reduction of NO, with NH; over amorphous MnO, catalysts
Fig.6  Comparison of NO conversion in SCR with and without magnetic prepared by three methods [J]. Catal Commun, 2007, 8:329-334.
fields for v-Fe, O5 particle catalyst under 5% O, L7 1 FHWE, A W1, AR S0, &8 B8 MnO, #4671 TIRIR NH;
IEFEPEAEAGIE SR NO L LT]. AL 223, 2006, 27(10): 843-848 .
PRAEEZ M mraetE, I NO Re S AME RN A ATE (81 /NP FKWE, B, % . LI BN S8 S AL 7]
UFIVE D, (e a3k L 70 AP 2 10 1 Ak 24 e Bt L vk, M PR STL ] IRBERE 5241, 2003, 23(1):33-38.
E*ﬁf&%ﬁ)ﬁﬂ‘]?ﬁ%ﬂ@%ﬁﬁ,Eﬁfﬂ?@ﬁzﬁﬁfi}ﬁ Lo MEmAR, ARPKIE, T AREBERE NO, AR IR L)]. Tk
AT A L 5 0B 0 0 AR 6 0 ™ A R I 2008, 11012002032 |
[10] Brandhorst Ms Zajac J» Jones D J» et al. Cobalt-» copper-and iron-
SR = B L BRI R £ — e R L containing monolithic aluminosilicate-supported  preparations for
E&% T }7_K |j\] /_jh IE] ﬁ%ﬁﬂi@» ’ %\EIE‘% T T}L jlglﬁ/ﬁz:}ﬁ E@ﬁ% ’ }‘}\ﬁzﬁ selective catalytic reduction of NO with NH; at low temperatures[ J].
H—LHE T v-Fe,0, AT SCR BLAHZCE . Appl Catal B: Environ, 2005, 55:267-276.
L] BIES, s 3mal, v A0S, & M NO, A I 2k 8 ik 10 38 J
3 4 (LTI SRS ]. Ak T LR 2007, 26(3):320-325.
Drreo, ARG LT e
250°C I}, FLAEAL AR AT i 909% » LR B AT i 2 1Y) catalysts: a review [J]. Appl Catal B: Environ, 1998, 18:1-36.
T, WA CR B ET AR, XL T 250°C LG, Fe, 0, (131 XU, #50A0, BBE . Ce-Mn/TiO, HEALAIIEFEVEREALIZ 5 NO (11
T2 s R 3 K SEA R AR A D, BT LU % 250°C RGPk S TR PEREL J ). IR BERE 59K, 2006, 26 (8):
DA FO 30 P 0 0 il A ) 4L, s o
‘ . . C14]  PRAOHE, FRUR, SE5M, 55 Z I E A A D HER 1R SCR 1
(24E 150 ~ 290°C I}, Sh MBI (23 1 v-Fe, 0, A7 J AR R T]. ok R 48 LA, 2006, 22(5): 30-34.
X5 NO HIWRB , [N o803 TR W IURAL 00, B9 T [1s] M, e, #00T, 55 . Mn-Ce-Fe/TiO, (IGURAEALIE B NO HIbERE
A, AT T SCR B 8%, I 250°C 1k [y SR8ERL 2441, 2008528 (9): 1733-1738.
B 959 2545, 17 290°C UL L, 1 T35S (R 4 14, Li6] Vi, M5, LS, 5. CeOy/ACF M 1% SCR MM
A, ) ST RS 2802 BRI TPtk BT g 1. ML 5% 44, 2007, 35(1): 125-128.
(3% T 4B (K B 4 37 %) Y-Fe, 0, I L17] Qll G» Yang R T Low-temperature selfectlve catalytic redu-ctlo.n of NO
with NH; over iron and manganese oxides supported on titania [J].
i IAEH s y-Fe, O, HEALFIIE A5 7E 200 ~ 250 °C AKX Appl Catal B Environs 2003, 44: 217225,
8] W E4T SCR Wi . [18] Lin Q C» Hao J M, Li J H. Fe promotion effect in Mn/USY for low-
O B Ak TR BT e ) PR AL SRR AL BT 4R temperature selective catalytic reduction of NO with NH;[JJ. Chin
AAHLAE T RIHFI Fo,0, QAL BMARL el 200 OB
AR SRR 0 e T S
PR It supported on mesoporous silical J1. Appl Catal B: Environ, 2008,
S 3K 78: 309-314.
[ 1] Rodenhausen R. Choosing selective catalytic reduction as a preferred [20] Sil’ chenkova O N, Korchak V N, Matyshak V A. The mechanism of



10 41 QA A5 - AR T PE R IE SCR MR B 1 SE ST 7 2857
low-temperature ammonia oxidation on metal oxides according to the Weinhein: WILEY-VCH, 2003. 402-404.
data of spectrokinetic measurements [ J1. Kinet Catal, 2002, 43(3): [24] Yi L, Busca G Ramis G, et al. Adsorption, activation, and
363-371. oxidation of ammonia over SCR catalysts [J1. J Catal, 1995, 157:
[21] Curry-Hyde E, Baiker A. Amorphous chromia for low-temperature 523-535.
selective catalytic reduction of nitric oxide [J]. Ind Eng Chem Res, (251 BEDE, LAEAR, SOUE R, 45 -8 2R v i A 6 41 4 790 110 o 284 )
1990, 29:1985-1989. FELT] AR 1989, 11(1):29-35.
[22] Karsruhe Symposium on Magnetic Separation and Nanomagnetics [26] Delbecq F, Sautet P. TInterplay between magnetism and
[c]. Germany, Oct. 4-5, 2006. chemisorption: a theoretical study of CO and NO adsorption on a
[23] Comell R M, Schwertmann U. The iron oxides: structure, Pd;Mn alloy surface [J1. Chem Phys Lett, 1999, 302: 91-97.

properties reactionss occurrence and uses [ M. (2nd edition)





