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Influence of doped Pt on catalytic combustion performance of
Cu-Mn~Ce oxide catalysts
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Abstract: In order to improve catalytic combustion performance and thermal stability of CuMn=Ce mixed

oxides. a series of Pt-doped Cu~Mn=Ce catalysts were synthesized by the sol-gel method: and characterized

by XRD, BET, H:"TPR, Raman- Their catalytic combustion activities of toluene were tested for the

catalytic combustion of toluene- The results indicated that there appear many crystalline defects in the

structure of Pt-doped catalysts, which would be favorable for increase of surface area and surface oxygens

leading to better oxidation-reduction ability of catalysts- The activity tests showed that addition of Pt can

improve significantly catalytic combustion activity and thermal stability of the mixed oxide catalysts-
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Fig-1 Apparatus for catalytic combustion of VOCs
1—gas cylinder (air); 2 mass flow controller; 3 saturator;
4—ice-water bath; 5 ~mixing chamber: 6—reactor;

7—thermocouple; 8—gas chromatography
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Fig-2 XRD patterns of catalysts
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Table 1 Texture of catalysts
Sample BET surface XLBA  Cell parameter
/m? °q U size®/nm /nm
CuMnCe-400 66. 1 3.8 0. 5418
0. 05%Pt-Cu-Mn-Ce-400 72.5 3.6 0. 5399
0. 1%Pt-Cu-Mn-Ce-400 86.3 3.6 0. 5405
0. 2%Pt-Cu-Mn-Ce-400 92.1 3.7 0.5393
0. 5%Pt-Cu-Mn-Ce-400 99.8 3.5 0. 5381
1. 0%Pt-Cu-Mn-Ce-400 100. 3 3.6 0. 5320
Cu-Mn-Ce-800 0.77 53.7 0.5412
0. 5%Pt-Cu-Mn-Ce-800 3.8 46.7 0.5375

@ Calculated from main characteristic peaks of XRD patterns

by Scherrer;
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Fig-3 XRD patterns of catalysts calcined

at high temperature
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Fig-4 H:-TPR profiles of different catalysts
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Table 2 TPR characterization and catalytic performances in toluene combustion of different catalysts

Temperature of peak and its area percentage( H2"TPR)

Sample Peak 1 Peak 2 Peak 3 Tw0/C Ts0/C T100/C
T1/°C Area/ %0 T2/C Area/ %0 T3/°C Area/ %0
Cu-MnCe-400 194 51 — — 262 49 222 226 240
0. 05%Pt-Cu-Mn-Ce-400 195 69 236 13 263 18 212 216 230
0. 1%Pt-Cu-Mn-Ce-400 193 62 235 29 255 9 212 216 230
0. 2%Pt-Cu-Mn-Ce-400 192 53 234 47 — - 211 215 220
0. 5%Pt-Cu-Mn-Ce-400 193 61 228 39 - — 192 196 210
1. 0%Pt-Cu-Mn-Ce-400 193 61 222 39 — — 182 188 210
Cu-MnCe-800 388 100 — — — — 292 320 360
0. 5%6P1-Cu-Mn-Ce-800 296 100 — — — — 255 265 300
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Fig-5 H:"TPR profiles of catalysts calcined

at high temperature
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Fig- 6 Raman spectra of Cu"MnCe and
0.5%Pt-Cu-Mn-Ce catalysts
a—Cu-Mn-Ce-400; b—0. 5% Pt-Cu-Mn-Ce-400;
¢—Cu-Mn-Ce-800; d—0.5%Pt-Cu-Mn-Ce-800
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Fig- 7 Catalytic activities of catalysts calcined at low
temperature toward toluene combustion
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Fig- 8 Catalytic activities of catalysts calcined
at high temperature toward toluene combustion
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