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Table 1 Condition of NH;-SCR catalyst activation
NO NH, 0, Co, H,0 N,
Composition 500 x 107 600 x 107 5% 8% 5% Balance
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Table 2 UV-Vis analytical results of different Fe-beta cayalyst

1,/% L/% 1:/%

Catalyst Fe /%(Mass fraction)
A :200-300 A :300-400 A >400

Fe-beta-1 2.2 57.9 23.00 19.1
Fe-beta-2 2.2 64.2 18.90 16.9
Fe-beta-3 2.1 67.9 20.70 10.4
Fe-beta-4 2.0 63.8 20.30 15.8
Fe-beta-5 2.0 59.4 22.80 17.8
Fe-beta-6 22 54.9 23.50 21.6
Fe-beta-7 2.1 53.8 27.49 18.6
Fe-beta-8 22 54.4 22.39 232

Fe-beta-9 2.0 54.9 25.15 19.9
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Fig. 2 NH;-SCR activity of different catalysts (a)NO, conversation of different catalysts (b) N,O concentration of different catalysts

Fe™ (1) MRS Fe™ (1) J& F B AIEPERLL, X
R B 7 LA e A R e TR AR A
1R 1 Fe,05(1y) ARG PR A, A2 6 IF A
T 5 F 5] . 4l Fe-beta-6 , Fe-beta-8, i1, Hu il i %]
20% LA L, 200 CTEPEIRT 20%, [RIIF7E 250 CHt
S e LI P B 7 Y (E R Y R i 0 = R 5
& T HRRE R, 55— )M, Fe-beta-6., Fe-beta-8 7F
450 CHFA KB H R NO, F AR, 500 CH, ek
NO, FACBCERIF AR AR, 15 PR B 78 A8

BEXTRI =4, 255 T A [l AR R ) ek
NLO A A (A Gl DX ] 2A 300~350 °C ), 4l 2 (b)
JI s . X HE N0 A B B {R Y Fe-beta-2 | Fe-beta-4

80

60

40

NO, conversion / %

20

1 1 1 1 1 1 1 1
150 200 250 300 350 400 450 500
Temperature / °C

5 i B S Y Fe-beta-7, & PSR B S Fe*(1,)
Jr 7 B R, NLO B AR B B R, N A R
25 Bl TEdl At R rh, L 0 &t RERE] ™
W) NLO HE R, XTHGE AL N, PRt 2 e E 2L
BT LI EWFIE, IALE Fe™ (1)) AUE R A Fe'
(1) & NH;-SCR 16 P ) 2 B0 A A5, 38 0 ) 45 4518
IR, S R0 AR5 A 2 T A e Rk
O3 A R
2.2 AN[E] pH X AL A M BE RO 2
i [ 3(a) & i, 7 5 Fe-beta fii: £k 551 1 i:f
T, $HI T pH, 2 ELEERZ M Fe-beta fi {71 A9 1K
WIS . Y pH ¥R il 7E PR TR 15, Fe-beta I 2 KA 175 14

0.7

(b)
0.6

0.5 i
04

0.3

Intensity (a.u.)

0.2

0.1

0.0

200 300 400 500 600 700 800
Wavelength / nm

P13 [ pH X HEAL 77 NH3-SCR {6 P4 452 10
(a) ANJA] pH XS NO, FeAL R0 ; (b) AEI ] 4 pH 2350 UV-Vis 2047 #

Fig.3 NH;-SCR activity of catalyst at different pH values (a) NO, conversation of catalyst at different pH values

(b) UV-Vis analytical of catalyst at different pH values
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Table 3 UV-Vis analytical results of catalysts at

different pH values
Fe /9% (Mass
pH e 1%(Mass 1/% L/% /%
fraction)
pH=3 22 54.7 259 19.4
pH=5 22 54.9 24.8 20.3
pH=7 22 54.2 22.1 23.7
pH=9 22 553 18.5 26.2
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Fig.4 NH,-SCR activity of catalyst with different preparation temperatures (a) NO, conversation of with different preparation

temperatures (h) UV-Vis analytical of catalyst with different Synthesis temperatures
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Table 4 UV-Vis analytical results of catalysts with different

synthesis temperature

Preparation  Fe /%(Mass
1,/% 1,/% 1:/%
temperature/°C. fraction)
25 0.3 91.8 - 8.2
50 1.9 57.9 23.7 18.4
75 2.1 57.5 24.7 17.8
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Fig.5 NH;-SCR activity of catalyst with different precursors (a) NO, conversation of catalysts with different precursors (h) UV-Vis

analytical of catalysts with different precursors
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Table 5 UV-Vis analytical results of catalyst with

different precursors

Fe /%(Mass

Precursors 1,/% 1,/% 1,/%

fraction)

Fe(NO,), 2.2 59.4 22.8 17.8
Fe,0, 1.3 - 12.3 87.7
FeCl, 2.0 67.2 20.9 11.9
FeCl, 2.0 63.8 20.3 15.8

Fe,(SO,), 2.0 64.7 19.6 15.7

25 RESFifEsa b iEER#m

WNE 6 frs , BERR EL 25200 Fe 42 8 B 5S40 K
YRR oA, IS IAEAE R NO, TG T . Y REER L
15 HF, il 5 /) Fe-beta AL AU IR I P # K (200
CHEVER 12%) H K NO SR K 90%. s
S FIRRERR L, TR R m A IR S T, 200 °C
EF 1 P 55 22 21.6%, (R H5 K NO, FE AR R0 T 4
HE97%. I, BEREAIE M RESR LB AR A AL
LA W0 T ) e

3T 1 SU/ALX Fe 1) A2 8 15 A 38 K A 5210,
FHIFIZE S B T0] T, Si/AL s mg , FERR A7 w b b,
Fe (224 B0 AI% . Ui I AEZS et Ry, Feitf A 501
i (YRR A5, TE G PEI R, 24 /ALY K, Fefig
HEA B BR A 0820, s e et Bl 22 sk /)y . {H
TARST/AIZC 1 Fe i3 2, TEMB SIS R RS 5)
TSR JE () Fe,0,. B SYALREAN, IRST ) Fe™ 4
Ty ELAGZR AR, RIS Y Fe™ R UE Y Fe,0,
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Fig. 6 NH;-SCR activity of catalyst with different SAR (a) NO, conversation of catalysts with different SAR
(b) UV-Vis analytical of catalyst with different SAR
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Fig.7 NH;-SCR activity of catalyst with different calcination conditions (a) NO, conversation of catalysts with different calcination

conditions (b) UV-Vis analytical of catalyst with different calcination conditions
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F7 REMRKEFH L3 Fe-beta i& MR 0E
Table 7 UV-Vis analytical results of catalyst with different

calcination conditions

Calcination conditions/

(Comin ) 1,/% 1,/% 1,/%
air, 20 534 225 23.7
air, 5 49.2 275 235
N, 5 61.7 19.1 19.2
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Effect of Iron Sites and Synthesis Procedure of Fe-beta Catalysts on
NH;-SCR Performance

YU Fei, MA Jiang-li, REN De-zhi, LAI Hui-long, YIN Xue-mei,
ZHAO Yun-kun, CHANG Shi-ying *
( Kunming Sino-Platinum Metals Catalyst Co, Ltd, Kunming 650106, China )

Abstract: Fe-Beta molecular sieves were prepared by ion exchange method under different synthesis conditions,
and effects of preparation on NH;-SCR properties were investigated. The adsorption peaks were assigned to different
active sites with the UV-Vis analysis. The spectral below 300 nm, spectral between 300~400 nm and spectral above
400 nm were assigned to isolated Fe'*, oligomeric Fe,O, clusters and large-scale Fe,0; clusters, respectively. Based
on the investigation of effects on the NH;-SCR activity, the isolated Fe**and oligomeric Fe' species were the main
active sites, which directly affects the activity with different proportion. While the large-scale Fe,0; was an inactive
site, and its proportion should be controlled and reduced. In addition, the higher proportion of oligomeric Fe', the
higher N,0 generated and the worse N, selectivity. Therefore, except for controlling the content of large-scale Fe,0;,
the content of oligomeric Fe’" should be reduced to increase the selectivity of N, during the preparation. The synthesis
conditions such as pH, temperature, precursor type, Si/Al and the calcination condition would affect the active sites
of Fe-beta during the ion exchange, resulting in differences in activity. Regulating the synthesis conditions can
effectively control the distribution of active species based on different catalyst activity requirement.

Key words: iron sites; NH;-SCR properties; Fe-beta molecular catalyst; automotive exhaust



