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Abstract: A series of Ce, xMny0, -T (X=0.0, 0.1, 0.2, 0.3, 0.5, 0.7, 0.9, 1.0; T stands for calcination temperature, 7=
500, 650, 800 °C) mixed oxide catalysts were prepared by hydrothermal method, and the obtained materials were
used for methane catalytic combustion. XRD, N, adsorption/desorption, TG-DSC, UV-Vis-DRS and TPR techniques
were applied to study physical-chemical properties of the materials. The results show that, for Ce; xMny0,_-500
calcined at 500 °C, all catalysts are with relatively high surface area and the maximal substitution value of Mn
introduced into CeO, crystal lattice forming homogeneous solid solution is 0.7, while Mn,0; phase emerged if X>
0.7. The maximal substitution value of Mn decreased with the enhancement of calcination temperature, which is 0.5
and 0.3 at the temperatures of 650 and 800 °C, respectively. At the same time, the surface area of catalysts also
decreased with the increase of calcination temperature. Three stages of reduction were observed on Ce; xMny0,_-800
from TPR profiles. Firstly Mn,O; was reduced into Mn;O, at 340~420 °C, then Mn;0, was reduced into MnO at
420~480 C and finally bulky CeO, was reduced at 700~900 °C. Catalytic activity was determined by catalyst
composition, reduction ability and calcination temperature. The surface area of catalysts was not the main factor
to influence catalytic activity of methane combustion. Cey3Mng;0, -800 obtained relatively high activity. The

temperature for 10% and 90% methane conversion was 403 and 613 °C, respectively. Further study showed that,
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catalytic activity of Ce;Mny;0,., catalyst decreased with the increase of calcination temperatures (500, 650, 800

and 1000 C).
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Table 1 Lattice parameter, Phase, BET SSA and the mean crystallite size of cubic phase for 111 crystal
plane in Ce,_Mn,0,-T (T=500, 800) mixed oxide catalysts
Lattice parameter / nm Crystallite size / nm Phase BET SSA / (m*-g™)
Sample a 500 C 800 C 500 C 800 C 500 C 800 C
X=0.0 0.541 12.3 35.3 CeO, Ce0, 40.17 7.56
X=0.1 0.540 12.3 33.8 Ce0, CeO, 58.61 8.61
X=0.2 0.538 10.9 29 Ce0, Ce0, 97.25 7.00
X=0.3 0.536 10.1 27 Ce0, CeO, 105.39 6.36
X=0.5 0.534 10.5 19.8 Ce0, Ce0; + Mn,05 85.78 14.97
X=0.7 0.535 10.5 16.6 Ce0, CeO, + Mny0; 81.51 11.75
X=0.9 0.534 8.7 12.3 Ce0, + Mn,05 Ce0, + Mn,05 45.58 12.68
X=1.0" 0.942 21.9 324 Mn,0; Mn,0; 33.52 5.98

Note: * a is calculated from (111) crystal plane of samples calcined at 800 °C, ™ Mn,0;(222) crystal plane (20=32.9°) was applied in

the sample X=1.0.
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800 mixed oxide catalysts



E2 M

XKL . CeMnyO,., 2 & A ALY AE LR b A1 AL R 52 1 BE /Y 0F 52 223

&2 Ce1Mn0, 800 E&RUMAELFE R
1L R e 7 M

Table 2 Activities of methane combustion on
Ce,.xMny0,_-800 mixed oxide catalysts

Sample T/ C Ty / C Tw! C  AT=(Tw-T) / C
X=0.0 592 700 800 208
X=0.1 566 680 797 231
X=0.2 544 685 798 254
X=0.3 521 624 756 235
X=0.5 480 597 706 226
X=0.7 430 527 613 183
X=0.9 429 533 635 206
X=1.0 453 554 647 194
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Table 3 Catalytic activity of methane combustion and BET SSA of Ce,;Mn,;0,-T(T=500, 650, 800, 1 000)

mixed oxide catalysts

Calcination temperature / °C T/ C T/ C To / C AT=(To-Ty) | C BET SSA / (m*-g”)
500 347 415 522 175 81.51
650 404 487 563 159 52.28
800 430 527 613 183 11.75
1 000 475 579 679 204 8.37
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