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Abstract: Carbon@carbon nanotubes (AC@CNTSs) was used as support to prepare Mn-CeO,/AC@CNTs
catalyst by impregnation method. The effect of addition of Fe species on catalytic performance of
Mn-CeO,/AC@CNTs for the simultaneous nitrogen monoxide (NO) reduction and chlorobenzene (CB)
oxidation were investigated. The physical and chemical properties of catalyst were characterized by SEM,
XRD, Raman, FTIR, XPS and H,-TPR. The results showed that Mn species entered the lattice of CeO, to
form Mn-Ce solid solution, which promoted the generation of oxygen vacancies. And abundant C—H
groups and oxygen-containing groups existing on the catalysts surface were beneficial to improve the
low-temperature catalytic activity. Compared with Mn-CeO,(1 : 7)/AC@CNTs [n(Mn) : n(Ce)=1 : 7]
catalyst, Fe-Mn-CeO,(1 : 7)/AC@CNTs catalyst exhibited better redox properties and surface acidity due
to its significantly increased oxygen adsorption content and acid site number. Fe-Mn-CeO,(1 : 7)/AC@CNTs
catalyst showed the highest catalytic activity throughout the temperature window, with a NO conversion
over 90% at 225~300 °C and CB conversion was 90% at 300 °C. In addition, the NO conversion over
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Fe-Mn-CeO,(1 : 7)/AC@CNTs: catalyst still reached 95% at 300 °C in the presence of CB.
Key words. synergy; chlorobenzene; selective catalytic reduction; activated carbon; carbon nanotubes;

Mn-CeO, oxide catalyst; catalysis technology
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Fig. 2 TG-DTG curves of AC@CNTs obtained from
bituminous coal pyrolysis
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Fig. 3 SEM images of AC@CNTs (a, b), Mn-CeO,(1 : 7)/AC@CNTs catalyst (c, d) and Fe-Mn-CeO,(1 : 7)/AC@CNTs

catalyst (e, f)
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Fig. 4 XRD spectra of different samples

PR ALK IITE 2 0=26°F1 42°4b45 PN FiT 5
g, 2 0=26°4bK) (002) fhifi F27m 2 IR 45 #4471 B2 1k
FRAIAEAE, 2 0=42°400Y (100 ) 1 S e 1 iR 58
PRA B IAEAE . AL T R T 10 Bl 40 K A5 2R
LA BN A B TR AL NO A A NO,,
1M NO il NO, (347476 F1F NO. NO, fl NH; [
Pk SCR N, M & 2 2 5 NO (1 L BRaiR !,
A, NO, JE—FiH O, SR &AL, Mamia T
et CB WAL N ., MEBERAYE, 7 206
=26°F1 42°4b (AT 5 15 B B I T %, X R T &8
Ji - B0 A7 6 N A 58 45 1) 55 e 490 K A5 I IR 3 A1)
91 - 8Rfi7, 76 Mn-CeO,(1 : 7)/AC@CNTs #E1L 5,
A Mn YIfhal Ce WIRPIORTE G, nTRER T4 )8
AW B EE AC@CNTs M firsk, s, 5
A Fe M5 , Fe-Mn-CeO,(1 : 7)/AC@CNTs fE k.5
B 2 0=28.4°H1 47.5° Kb AT I, 43 5)E T CeO,

( PDF#78-0694 ) fy (111) 1 (220 ) &hifi, 12 6
=33.2°H1 35.7°43 %)@ T Fe,0; ( PDF#79-0007 ) 14
(104) 1 (110) fh, BA KB Mn PR 4T
W, SbRIET, KB CeO, MATHTIETE, &l TR
B Mo PR E A CeO, B FHAE 1, A CeO,
I Rest sz BAM I Br ek, X IE T Mn-Ce [E% AR IE
A1 [ A TR B 2 A2 9 NO 3R JFRT CB 4L Y
AR TRL AR A T35 1 A AR 1 5
26 RSN

$ir 2 1 T R 0 A Ak R0 B 2 T 45 A R AR S
£, 5 RASTRIRE S 2 ik 15

Fe-Mn-CeOy(1 : 7)/AC@CNTs
— Mn-CeOy(1 : 7/AC@CNTs
—— AC@CNTs

Fag OIV
1

Tov/I5,=0.72

i
i
5 N Jov/l, =051

200 400 600 800 1000 1200 1400 1600
PWeE/em™!

El 5 ASEEES ) Raman 3% &

Fig. 5 Raman spectra of different samples
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Fig. 6 FTIR spectra of different samples
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Fig. 8 H,-TPR spectra of different samples
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Fig. 9 NH;-TPD spectra of different samples
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