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Abstract: A highly active MnO, materials were prepared by an oxidation-reduction reaction between KMnO, and
Mn(NOs),. The y-ALO; support with large surface area was synthesized by the peptizing method. Subsequently, Pd
was loaded on MnO, and y-Al,O; by incipient wetness impregnation, respectively. Then, the Pd/MnO, and Pd/y-
ALO; were mixed and coated on the cordierite. Finally, the Pd/MnO,+Pd/y-Al,0; monolithic catalysts were ob-
tained. The catalysts were characterized by X-ray diffraction (XRD), X-ray photoelectron spectroscopy (XPS),
Temperature- programmed reduction (H,-TPR) and low temperature N, adsorption/desorption measurement, re-
spectively. A synergetic effect took place between Pd and MnO, when O; was decomposed on the surface of the
Pd/MnO,+Pd/y-Al,0; catalysts. The effect of calcination temperature on the catalytic performance for the decom-
position of ground-level ozone was investigated. It revealed that the activity of catalysts was considerably influ-
enced by the calcination temperature of MnO,. When the MnO, was calcined at 600 °C, the catalyst had the high-
est activity, where ozone conversion reached 88% at 12 °C and it was completely decomposed at 18 °C. The re-
sults show that catalytic activity mainly depends on the MnO, phase and oxygen species adsorbed on the surface
of catalysts. The MnO, and Mn,0O; with proper proportion can efficiently promote the decomposition of ozone. And

oxygen adsorbed on the surface of catalysts is active oxygen species during ozone decomposition.
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Fig.1 Apparatus for catalytic decomposition of ozone gas
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Table 1 XPS results of Mn2p;, for the Pd/MnO,+Pd/y-Al,O; catalysts

MnO, Mn2p;,

Calcination Mn* Mn* Mn*

Temp. / C Peak Position / eV at / % Peak Position / eV at /% Peak Position / eV at / %
300 641 52 — — 6422 48
400 641 30 — — 642.4 70
500 — — 641.5 42 642.4 58
600 — — 641.5 45 642.4 55
700 — — 641.5 57 642.4 43
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% 2 Pd/MnO+Pd/y-ALO; 47K O1s XPS
Table 2 XPS results for Ols for the Pd/MnO,+Pd/y-Al,O; catalysts

MnO, Ols

Calcination 0, Oy Oy

Temp. / C Peak position / eV at/ % Peak position / eV at / % Peakposition / eV at/ %
300 529.7 43 531 30 532.1 27
400 529.8 43 531.3 35 532.7 22
500 530.1 43 531.5 39 5327 18
600 530.1 44 531.6 42 532.9 14
700 529.9 47 531.5 36 532.7 17

£ 3  AE MnOSE KRR E # 8 8 Pd/MnO,+Pd/y-AlLO; &4 7 R4 R

Table 3 Textural properties of the Pd/MnO,+Pd/y-Al,O; catalysts using MnO, calcined at different temperatures

MnO, Calcination Temp. / °C Surface area / (m*+g™)

Pore volume / (cm*-g™) Average pore diameter / nm

300 132
400 96
500 78
600 67
700 52

0.29 8.7
0.23 9.1
0.18 9.2
0.15 9.3
0.11 9.5
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FR0 A 9 M I PR S MinO, 149 ) AH 15 THT I RS
AR Z g SO T AT —E 152

3 &

Zh

SR FH AR T 32 LA v A T B RS I A i i K
28 MnO, , W 26148 y-AL05, 43 59 5 R B 5t
Pd 5 HLAIE & il %5t PA/MnO,+Pd/y-ALO; % 1A X
AL, O, BEAR A 45 5 R W Pd Al MnO, Z B ££7E W]
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JATH B % . PA/MnO,+Pd/y- AL, % 7 A b 79 B A b 2 5L 4 2369

B PMAME R, AT P T e T e AR R i R A
51 MnO, F9 ) AH K 2 Ti W B A Rl i 2270 MnO, 11
Mn, O FEAFAT FFHEALTE M 4 78 s A
FEr 25 3 &R, MnO, 7€ 600 °C 4% e il 15 1) Pd/
MnO,+Pd/y-ALO; LT T 18 CHE T 56 4= % fif Hh 3¢
05, F I O 5 A Pk B LA et i iy FH i 5
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