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Fig. 1XRD patterns of
(a)ETS-10;(b)Fe-Mn/ETS-10

differentSamples:

1(a)y ETS-10 ff] XRD Kli¥%, 7£ 12.3° ,
129° , 20.1° , 23.8° , 24.7° , 258° , 27.1° ,
31.8° , 353° , 35.6° , 36.5° , 37.0° AbHILAT
U, 43 % B ETS-10 f3(101), (004), (105), (200),

(202), (116), (204), (109), (217), (208), (224),
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2.2SEM RIER 737
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Fig. 2SEMimages of differentSamples:

(a) ETS-10;(b) 5%Fe/ETS-10;(c) 5%Fe-0.5%Mn/ETS-10; (d)
5%Fe-1%Mn/ETS-10;(e) 5%Fe-2.5%Mn/ETS-10;

(f) 5%Fe-5%Mn/ETS-10

B3 5%Fe-1%Mn/ETS-10 [y Hi41 1%
Fig. 3SEM-EDAX mapping of 5%Fe-1%Mn/ETS-10
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Fig. 4 Infrared spectraimages images of differentSamples:
(a)ETS-10;(b)Fe-Mn/ETS-10
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Ti-O HAEIRBNFF I, 75 973.89 cm™ AL FUE 2 T
ETS-4 1 Si-O-Ti ## P4 ETS-10 1M,
1029.81 om™ AbJUERT R Si-O 4RI RHIE 1%,
1637.29 cm™ Wi LL K2 A 3200 cm™ £ 3600 cm™
() B W 7K 73— 445 R Sl RPAE W A 25 R B R U
AT LA, AT BISEIE ETS-10 201

PRI &, [FIRTRMI ETS-10 Wb 2 RasE Ao
AR . Fe-Mn/ETS-10 #4 K1) Mn, Fe 4 &
HAEAA TEE L FTIR i A I ) B S 45 i
B8, S B F A A Fe-Mn/ETS-10 £ 5 (1)

Mn’ Fe {E’T%’TE& o

2.4XPS KRR 7 #r

Intcmsity/ CPS
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[&] 5Fe-Mn/ETS-10 [#] Fe2p Y1

Fig. SFe2p XPS spectra ofFe-Mn/ETS-10:

(a) 5%Fe-0.5%Mn/ETS-10; (b) 5%Fe-1%Mn/ETS-10;
(c) 5%Fe-2.5%Mn/ETS-10;(d) 5%Fe-5%Mn/ETS-10

% 1Fe-Mn/ETS-10 ' Fe JLR & & 7047
Table 1Aanalysis of Fe in Fe-Mn/ETS-10

content/%

Sample
FeO Fe,0;  Fe* sat

5%Fe-0.5%Mn/ETS-10  47.37 24.92 27.71
5%Fe-1%Mn/ETS-10 43.20 30.28 26.51
5%Fe-2.5%Mn/ETS-10  46.82 26.39 26.79
5%Fe-5%Mn/ETS-10 46.74 25.35 2791

%f Fe-Mn/ETS-10 4T XPS A&, @i iHHA
U L BIRE P Feu Mn NS M & &, WFELHT
ORI RE R BRH BE ) = IRIFE - Bl 5 4 Fe-Mn/ETS-10
f) Fe2p Jtit, b Fe2ps, &, Fe 2p, &, Fe’' T

RS FTR, GRS Fe ZZLI M
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M= RAELE . Fe 2ps, M Fe 2p,, BARSE & RE
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o, NO BRI J5 P BEER P T e RIR T L
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HIEENL, (2) NO fERJR IR IR, 4R
G5 (AEEEE) CO B, ML i
B9 10k B RN RS D BURL P BATE 24 NO, TR Ff
(RS e LM, Fe,0 Sl P A SR S WAHARAE Fe¥
1 F RS ZIMGH, HEATIR BRI RE 52 H R R
i, B BRI Fe Yfh /MK Fe,0;
H#% /& CO-SCR LIl A4, AL FIFRAE
GiREY], Fe WAl EEY:, & Fe BT
NO, FIW B &, T SELFIK) Fe WRh o Ande i 1 A0S
. 5%Fe-1%Mn/ETS-10 ' f{ANE] Fe P (AR XS &
RIS [, 5%Fe-1%Mn/ETS-10 1 Fe* )k
Je Fe,05 frihiery, RIEMEPOMSERE, HIt

AT T FBUR S B I EAT o

6 ~Fe-Mn/ETS-10f/Mn2pti, HrHMn,054% .
MnO,Z B 7R, 4 J@MnfERE A 32 552 DL =4 F1 DY
MBI, FHOGIEAE =45 & Re b A H RS I,

PLIAE AL FIR O ALFEMD ™ ) Ff . Mn 2ps, HILLE

£1641.4 eV, Mn 2p,, HELTEL1653.2 eV, ARIEHF T

LW, Mn 2p3o flIMn 2p o FIEUIRS A RERLE, 43331

X N641.2 eVAN652.6 eV, JHKFMn®"; Mn 2p;,H1Mn
2p B N AE G REAL B, KT R643.451655.0 eV, AR

TMn*, SIS HOE A 2 R E TR

u
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6 Fe-Mn/ETS-10 f{] Mn2p Y:if

Fig. 6Mn2p XPS spectra ofFe-Mn/ETS-10:

(a) 5%Fe-0.5%Mn/ETS-10; (b) 5%Fe-1%Mn/ETS-10;
(c) 5%Fe-2.5%Mn/ETS-10;(d) 5%Fe-5%Mn/ETS-10

% 2Fe-Mn/ETS-10 ' Mn ST & B2
Table 2Aanalysis of Mn in Fe-Mn/ETS-10

content/%
Sample Mn**/Mn**
Ml’l203 MHOZ
5%Fe-0.5%Mn/ETS-10  73.57 26.43 0.359
5%Fe-1%Mn/ETS-10 68.80 31.20 0.454
5%Fe-2.5%Mn/ETS-10 75.89 24.11 0.318

5%Fe-5%Mn/ETS-10 79.36 20.64 0.260

L 6 ArLLE I A5 Fe-Mn/ETS-10
R [E] Mn PR AR B, AR 2 F A BT
No Hort, SREMFRILE Mo Mot i, £
WA EERENR IR ISR RS, R
FAAEZ PR AR m A, AR TR m il
WM. ERTH ISR AT, Mn0; RILHR
SE M CO Ak M fE . 5%Fe-1%Mn/ETS-10
Mn’**Mn* P e, AR T =40 K U S LY
A, X5 R b B LA O
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Fig. 7 Thedenitrification rate of Fe-Mn/ETS-10
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1) SR I AR R % B Fe-Mn/ETS-10
AT, SHEFIM RS RIS 4544
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ETS-10 HofA 5 (¥ S AL, OREF A B T 1
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AAFAET ETS-10 MK, 25BN

2) 1E 5%Fe-1%Mn/ETS-10 LA #4675 Bt
TR R 300°C J 450 CHE, LR A
EF 80% K 90%.

3) Fe-Mw/ETS-10 A7, k550 [F)1F
FAA RT3 R 724, f# Fe, Mn #05A
BN ATE T, (L Fe*'+Mn* Fe? +Mn* AL
p R ) QA oot =T (A N YT 2 P G
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Preparation of Fe-Mn/ETS-10 Catalyst and Study of Its CO-SCR

denitrification performance

FU Guo-you', HE Han-bing"*?, ZHANG Li', MA Ying®

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. National Key Laboratory of Environmental Protection Mining and Metallurgy Resources Utilization and Pollution Control,
‘Wuhan University of Science and Technology, Wuhan 430081, China;
3. Key Laboratory of Metallurgical Emission Reduction & Resources Recycling (Anhui University of Technology), Ministry of
Education, Ma’anshan 243002, China;
4. Yongqing Environmental Protection Co., Ltd., Changsha 410001, China)

Abstract: Fe-Mn/ETS-10 catalysts with various compositions were synthesized by hightemperature solid state reaction.These
catalysts were characterized by X-ray diffraction (XRD), Fourier transform infrared spectroscopy (IR), scanning electron
microscopy (SEM) and X-ray photoelectron spectroscopy (XPS).The effect of different amounts of Fe-Mn/ETS-10 on the
morphology, composition and the catalytic reduction performance was studied.The results showed that Fe-Mn/ETS-10had good
uniformity and dispersion, themorphology and crystal structure of ETS-10 were kept.5%Fe-1%Mn/ETS-10 had more active
sitesand higherdeNO, performance.The catalysts activity of CO-SCR results showed that denitrification rate of
5%Fe-1%Mn/ETS-10 was 80% and 85% at 300 ‘C and 400 ‘Crespectively.So, it is concluded thatan optimal Fe-Mn/ETS-10
catalyst support ratio (5%Fe-1%Mn/ETS-10)enhanced the catalytic activity in the SCR reaction.

Key words:Fe-Mn catalyst; catalytic denitrification; CO-SCR; ETS-10 Molecular sieve
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