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Abstract
Mn-M/ALO; (M = Cu, Fe, Co, and Ce) catalysts were prepared for simultaneous oxidation of NO, CO, and CH4, and their
oxidation activities were compared. The Mn-Cu/ ALO; catalyst with the best simultaneous oxidation activity was characterized
by XRD, Raman, XPS, and O,-TPD analysis. The result of XRD indicated that Mn and Cu existed as complex oxides in
the Mn-Cu/AL,O; catalyst. Raman and XPS results showed that electron transfer between Mn ions and Cu ions occurred dur-
ing the formation of the Mn-O-Cu bond in the Mn-Cuw/Al,O; catalyst. The XPS O Is and O,-TPD analyses showed that the
Mn-Cw/ALO; catalyst has more adsorbed oxygen species with high mobility than the Mn/ALOs catalyst. The high simulta-
neous oxidation activity of the Mn-Cu/ALOs catalyst is attributed to these results. Gas-phase NO promotes the oxidation re-
actions of CO and CH, in the Mn-Cuw/ALOs catalyst while suppressing the NO oxidation reaction. These results were pre-
sumed to be because the oxidized NO was used as an oxidizing agent for CO and CHs. On the other hand, the oxidation
reactions of CO and CH4 competed on the Mn-Cw/ALOs catalyst, but the effect was not noticeable because the catalyst activa-

tion temperature was different.
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Figure 1. The schematic diagram of experimental equipment.
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Figure 2. Catalytic oxidation of CO (a), NO (b), and CH, (c) over
Mn/ALO; and Mn-M/ALQO; catalysts as a function of reaction
temperature.
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Figure 3. Temperatures for 50% conversion (Tsp) for Mn/ALO; and
Mn-M/ALO; catalysts.
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Figure 4. XRD patterns of Mn/ALO; and Mn-M/ALO; catalysts: (a)
Mn/ALQOs, (b) Mn-Fe/ALO;, (¢) Mn-Co/AlO;, (d) Mn-Ce/ALO;, (e)
Mn-Cu/AlLO;.
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Figure 5. Raman spectra of catalysts. (a) Mn/ALQO;, (b) Cuw/ALO;, (c)
Mn-Cw/AlOs.
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Figure 6. XPS spectra of Mn/ALO;, Cuw/ALOs;, and Mn-CwALO;
catalysts: (a) Mn 2p, (b) Cu 2p, and (c) O 1Is.
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Mn-Cu/ALLO; Catalysts

Percentage of

vlence states / % Mn/Al,O; Cuw/ALO;  Mn-Cw/ALO;
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Figure 7. The O,-TPD profiles of catalysts. (a) Mn/ALO;, (b) Cu/ALO;,
(¢) Mn-Cu/ALOs.
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Figure 8. Influence of inlet gas component on conversions of CO (a),
NO (b), and CHy4 (c) oxidation over Mn-Cu/ALQO; catalysts.
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Zjoll disf 54 45180 ok&E Mn-Cw/AlLO; i 2ol NO,
CO % CH, 71227 o 7149 Abslol| u|x|= 4 &e Lol a vt
7 2 AES Atk 5 T FE 7Rt Mn-CwALO; Fvil7}
CO, NO ¥ CH, Ats} 5 71 =2 48 Yehgitt 5 F2 &
52 XRD 4] A3, Mn-Cw/ALO; Full= @43 54552 53
AralEo] A3t Mn-Cw/ALO; Z79] Raman ¥4 A3}, Mn-O
Aol 7]Q1el= #hut A5 7 M/ALO; Zuljol] B3] IA desl=
d] o] Mn-Cu 53M3HES] Mn-O-Cu 23 dA 3 Adsicty ad
Hk XPS ¥4 A3}, Mn-Cw/ALO; FUllE= Mn/ALO; Zwjjof] 13|
Mn*" H]&o] F718kaL CwALO; Fvllel uldl] Cu™ vl&o] F71s3dth
o] Mn-Cu 5EAHE A4 Z2dollA Mn o3 Cu o] 1] A
2} 7t dojyttka kAt 3 XPS O 1s ¥4 ¢ O,-TPD ¥
Al A3, Mn-Cw/ALO; FW2] F2MkA 2 Mn/ALO; FHlel vls|
A F7F8I3LE o]#1dt AYERHE Mn-CwALO; 9] =& At
3} gL aksl WS Hodrl golgt FaMka Fo] Wl 7|Qlghtt
I B 30tk Mn-CwALO; 1 ZdelA F¢ 7taE 2elshdA
NO, CO, CH,¢] &4 A8} vkg-& AAAIE v}, NO= CO B! CHy AF
315 Z28k= Wb NO AksH= co$ CHyoll Q& A o=
NO2] 2tE A3 NO,7F CO 9 CH,8) ARSIAI = AFR-E7] w2
2 FZ90) E8 Cosh CH2l Aehs 44 g0 Rol A%k Ate}
g w7t TE7] el A29] ats) oA aais FEAA ¢

stk
Z Al

o
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