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Abstract

The catalytic oxidation of toluene in low concentration was investigated over manganese oxide/y—Al,O;
catalysts. As increased manganese loading, the conversion of toluene increased at a lower temperature. The 18.2
wt% Mn/y-Al,O; appeared to be the most active catalyst. XRD results indicated that most of the catalysts exist as
MnO, and Mn,0; crystalline phase. After the reaction, the used and the fresh catalysts were characterized by XPS.
For the used catalyst, a prominent feature has increased. TPR profiles of 18.2 wt% Mn/y- Al,O; changed
significantly as the manganese loading increased at a lower temperature.
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. A blank test of quartz glass tube and wool without
a catalyst. reaction condition: toluene concentra-
tion = 100 ppm in air; total flow rate = 50 cm®min.
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Fig. 3. Toluene conversion as a function of temperature
on various manganese catalysts. (1) 1.0 wt%
Mn/y- Al,0; (2) 3.0 wt% Mn/y-Al,O; (3) 5.0 wt%
Mn/y- Al,O, (4) 10.0 wt% Mn/y-AlL,O; (5) 15.0 wt%
Mn/y- Al,O, (6) 18.2 wt% Mn/y-Al,0; (7) 21.0 wt%
Mn/y- ALL,O,;, reaction condition: catalyst weight =
0.1 g, toluene concentration = 100 ppm in air, total
flow rate = 50 cm®min, GHSV = 30000 L/gcat/h".
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Table 1. Light off characteristics for the oxidation of
toluene over the various loading Mn/y- Al,O;.

Mn loading (wWt%) Tso °C) Ty (°C)
1.0 356 -
3.0 295 338
5.0 280 319
10.0 273 312
15.0 272 317
182 259 293
21.0 260 314

Table 2. BET surface area of various loading Mn/y- Al,O,
before and after reaction.

Before reaction After reaction

Catalysts (m%/g) (m%g)
v-ALO, 144.9610 131.5763°
1.0 wt% Mn/y-Al,O; 139.5025 127.3472
3.0wt% Mn/y-Al,0, 135.4194 124.6243
5.0 wt% Mn/y-AlLO, 136.1534 120.0890
10.0 wt% Mn/y-Al,0, 127.2080 113.8420
15.0 wt% Mn/y-Al,0, 120.0114 107.1794
18.2 wt% Mn/y-Al,0, 117.8289 105.9946
21.0 wt% Mn/y-Al, O, 115.6270 104.7315
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Fig. 4. Effect of 18.2 wt% manganese oxide catalysts
over y- Al,O, at 340°C. reaction condition: catalyst
weight = 0.1g, toluene concentration = 100 ppm in
air, total flow rate = 50 cm*min, GHSV = 30000
Ligcat/h™'.
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Fig. 6. XRD patterns measured for various loading Mn/y-
Al,0; before reaction, (1) 1.0 wt% Mn/y-Al,0; (2)
5.0 wt% Mn/y- Al,O; (3) 10.0 wt% Mn/y- Al,0; (4)
15.0 wt% Mn/y- Al,O; (5) 18.2 wt% Mn/y- Al,O,.
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Fig. 7. XRD patterns measured for various loading Mn/y-
Al,O5 after reaction, (6) 1.0 wt% Mn/y-Al,Q; (7) 5.0
wt% Mn/y-Al,0, (8) 10.0 wt% Mn/y-Al,O; (9) 15.0
wt% Mn/y- Al,O; (10) 18.2 wt% Mn/y- Al,O,.
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Fig. 8. XPS spectra of the manganese oxides catalyst, (1)

18.2 wit% Mn/y- Al,O, (before reaction) (2) 18.2 wt%
Mn/y- Al,O; (after reaction).
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