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Abstract — The influence of catalytic activity on Fe loading methods over Fe/BEA zeolite catalyst in the simultaneous
reduction of N,O/NO has been studied. The Fe/BEA zeolite catalysts were prepared by ion exchange and impregnation.
Catalytic tests were carried out in the selective catalytic reduction using ammonia as a reductant to identify the activity
of prepared catalysts. The results show that the ion exchanged catalyst exhibited higher NO and N,O conversions than
the impregnated catalysts did. To investigate the difference in catalytic activity, we performed various analyses such as
XRD, H,-TPR, O,-TPD and XPS. It is considered that the increase in the activity of the ion exchange catalyst is due to
improved reducibility and increased oxygen desorption rate. In addition, the ion exchange catalyst was found through
the XPS analysis that Fe*", which is related to the catalytic activity, is formed about 1.6 times more than the impreg-
nated catalyst.
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Table 1. Chemical composition and specific surface area of Fe/BEA

samples
Chemical composition? (wt%) S,.P
Catalyst BET
s Fe Al (m*/g)
Fe/BEA(ie) 5.16 2.09 577
Fe/BEA(im) 5.62 3.49 539

“The chemical composition was determined by ICP
bThe specific surface area was analyzed by BET method
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Fig. 1. XRD patterns of Fe/BEA zeolite catalysts.
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Fig. 2. Reduction of NO/N,O by NHj; over Fe/BEA zeolite catalysts.
Reaction conditions: 300 ppm N,O, 300 ppm NO, 600 ppm
NH;, 3% O, N, balance and GHSV=45,000 h™'.

Q1 325 °C AF kol A ok 25% 2] F Fuljzk N,0 Hg
fol7} =it 3, Wk &7} F7)skel| wkel 1 jol=
225k o] 400 °C2] MM ol A= 3% U2 EolE
S geldk 5= 9t} o] N,08] S-nksol X S & v
HS 2elato] A2 ¥ Fe/BEA Al&ElolE Sl 112 9 oollA
BT} A o ollx] AR o RigkehA Whgshe 2o gkt

Fe/BEA Al&2fo| E Full52] NO 2+ Whg-ollA= N,O &
57 - o A9t IEE T NOE N,09 22w
21291 50 °COlAF-E] HEgo] AJZHE o] N,O WEgo] dofubr] A
250 °CellA o]u] 100%el 717kt A3 YTt o] 9} 2
Fe/BEA Al &E}o|E Fuljo] 9431 NO A|A 452 T 750l
A= FRIE ST Cogle] Foll 8k FA] A7k whg-ollA NO=
N,09] HEE- 74 R T; Gk 2ol Hhgo] AldkEw, nstr)
A F N,08] 7] REgo] dojifi= 25 FoellA A2 100%= A
2a = = Rnksi o=

AzE 5 Ful] 25 NO AlA 5ol vl-g- FHo kA RE NL,O RE
53 MR & Fe/BEA(ie)?] “d50] U] -5 210 & A G
th NO H2-&0] 100%°] =238h= 2% 1= Fe/BEA(ie) =
230 °C 9121, Fe/BEA(im) 1= 275 °CSl 21 0 2 LFeRdT),

T2 SCR & A5 NO, A& UAE doy|=

Ao AeA TH17]. o)9} o] it Sl & Ast = T
[

WY o of
flo w2 w 12

d

¢

v

fo o rlo =

o] 0o EHo)7] ujiof o] £ ¥ AlejollA F4 w3
o] Ful] o) ojul gt J IS n|R|=A] Lol 3ttt 5%2] H, 05
28 FEZ RES7FA Fofl 3 et ol g 2o uhE N,08}
NO2| Ag-&-5 Fig. 30 HERTH N,0 ¢ vh3-ellA] 7 Sl
T RS 7EA Fof] 28k R0 7 QlElo] N0 Agko] A
Zraslgiet. o] £3he 7% Fe/BEA(ie) Z1ll= 350 °Cel 2%
oA N,0 A #H&o] 18% = WAl ¥2E 9t} Fe/BEA(im) i
5 o9} SAksHAl 350 °COllA 17% H& 7+t Ao = vhERdTh.
NO 3H¢l BES- 9IA] N,08)} PR A 2 50 7 Q18 Znj) 84
A7 BAETH GA o] TER] o vk oA F
) 25 NO2| W5 7iA] £571 50 °C RAIRE HES7RA Foll &=
Fo] Z3HHA Wh-E A L7} 120 °CE ZF7falith & 527}

> A

rot

Korean Chem. Eng. Res., Vol. 55, No. 5, October, 2017



682 Al - oAl - f<l
100 @— NO Fe/BEA(i —B=8—%"%-3J
L —0-NO F:IBEAz:z) o-o8
/
—B— N:O Fe/BEA(ie) o)
80 [ —O— N.O Fe/BEA(im) o/ /ﬂ
. /
—_ u}
X o0}
s o 2
4
2 40 | o
o o [ |
) (o)
20 |-
0
0 1 N 1 A 1 N 1 N T =L N 1 N 1
50 100 150 200 250 300 350 400
Temperature (C)
Fig. 3. Reduction of NO/N,O by NH; over Fe/BEA zeolite catalysts

in the presence of H,0. Reaction conditions: 300 ppm N,0,
300 ppm NO, 600 ppm NHj3, 3% O,, 5% H,0, N, balance and
GHSV=45,000 h™.
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Table 2. Binding energies and relative areas of components of Fe 2p;,
peaks obtained for prepared catalysts
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