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Catalytic Oxidation of Toluene over Mn-Cefy-AlO3 Catalyst Doped with Ce
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ABSTRACT : Catalytic oxidation of toluene on the manganese oxide catalysts and manganese-cerium oxide catalysts was investigated.
The catalysts were characterised by X-ray diffraction(XRD), thermo gravimetric analyzer(TGA), toluene-temperature program reduction(Toluene-
TPR). We found that the optimal manganese content was 18.2 wt.% and the optimal cerium content was 10.0 wt.% at catalytic oxidation
of toluene. It is shown that ceria improves the activity of manganese oxide phases. From the XRD results, it was estimated that MnO,
phase was active site in the monometallic and bimetallic catalysts. From the TGA and Toluene-TPR results, it show that ceria improves

the mobility of the lattice oxygen, adequate oxidation state of the active phase, reduction ability at low temperature, and re-oxidation of
the active site.
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. Toluene conversions of the ¥-AlLOs-supported catalysts
with different contents of manganese. (1) 1.0 wt.%
Mn/y-ALO; (2) 3.0 wt.% Mn/y-ALOs: (3) 5.0 wt.%
Mn/x-ALO; (4) 10.0 wt.% Mn/y-AlLO; (5) 15.0 wt.%
Mn/y-ALO; (6) 18.2 wt.% Mn/y-AlLOs (7) 21.0 wt.%
Mn/y-AlLO; reaction condition: catalyst weight = 0.1
g: toluene concentration = 100 ppm in air; total flow
rate = 50 cm’/min, GHSV = 30,000 hr".
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Fig. 3. Effect of the amounts of Ce loading in manganese
catalysts. (1) 18.2 wt.% Mn/y-ALO; catalysts (2)
18.2 wt.% Mn - 0.5 wt.% Ce/y-ALOs (3) 18.2 wt.%
Mn - 1.0 wt.% Ce/y-ALO; (4) 18.2 wt.% Mn - 5.0
wt.% Ce/y-ALO; (5) 18.2 wt.% Mn - 10.0 wt.% Ce/
¥-ALO; (6) 182 wt.% Mn - 18.2 wt% Ce/y-ALOs,
reaction condition: catalyst weight = 0.1 g: toluene
concentration = 100 ppm in air; total flow rate =
50 cm*/min, GHSV = 30,000 hr’.
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Fig. 4. XRD patterns of catalysts. (1) 18.2 wt.% Mn-10.0
wt.% Ce/y-ALO; (2) 10.0 wt.% Ce/y-ALO; (3) 18.2
wt.% Mn/y-ALOs.
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Fig. 5. Toluene conversions of 18.2 wt.% Mn-10.0 wt.% Ce
/¥-AL0; catalyst prepared at different surface state.
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Fig. 6. TGA results of manganese oxide catalyst and manganese-

cerium oxide catalyst.
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Fig. 7. Toluene-TPR results of manganese oxide catalyst and

manganese-cerium oxide catalyst.
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