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Activity of manganese oxide supported on v-Al,O; was increased when cerium was added. Also, cerium-added
manganese oxide on V-Al;0; was more effective in oxidation of toluene than that without cerium. XRD result,
it was observed that MnO,+CeQ; crystalline phases were present in the samples. For the used catalyst, a prominent
feature has increased by XPS. TPR/TPO profiles of cerium-added manganese oxide on v-AhO; changed significantly
increased at a lower temperature. The activity of 18.2 wt% Mn+10.0 wt% Ce/v-Al,0; increased at a lower tem-
perature. The cerium added on the manganese catalysts has effects on the oxidation of toluene.
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Fig. 1. Schematic diagram of experimental apparatus.
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2. Toluene conversion as a function of temperature
on various manganese catalysts. (1) 1.0 wt%
Mn/A-ALO; (2) 30 wt% Mn/¥-AbQOs (3) 50
wt% Mn/AN-AkOs (4) 100 wt% Mn/¥-AlOs (5)
150 wt% Mn/v-AlLQO; (6) 182 wt% Mn/N-AlLO;
(7) 21.0 wt% Mn/Y-Al:Os reaction condition:
catalyst weight = 0.1g: toluene concentration =
100ppm in air; total flow rate = 50cm’/min,
GHSV = 30000L/gcat/h™.
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Table 1. BET surface area of various loading Mn/¥
-AlQ3 before and after reaction

Catalysts Beforez After 2
reaction(m’/g) reaction(m”/g)

v-AbQOs 144.9610 131.5763
1.0 wt% Mn/v-AbOs 139.5025 127.3472
3.0 wt% MnA-AlQOs 135.4194 124.6243
50 wt% Mn/V-AlOs 136.1534 120.0890
10.0 wt% Mn/¥Y-AlOs 127.2080 113.8420
15.0 wt% Mn/v-Al0O; 120.0114 107.17%4
182 wt% Mn/v-Al:03 117.8289 105.9946
21.0 wt% Mn/v-Al:Os 115.6270 104.7315
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Fig. 3. The conversion as a function of temperature over
ceria/V~-AlOs with various Ce loading, reaction
condition: catalyst weight = 0.1g: toluene con-
centration = 100ppm in air; total flow rate =
50cm’/min, GHSV = 30000L/gcat/h™.
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Table 2. BET surface area of various loading manganese oxide catalysts prepared from nitrate precusor

Catalysts

Before reaction After reaction

1.0 wt% Mn/A-ALOs

5.0 wt% Mn/¥-AlOz

10.0 wt% Mn/v-AlO;

15.0 wt% Mn/v-Al:Os

18.2 wt% Mn/N-AlO;
182 wt% Mn + 5.0 wt% Ce/V-AlLOs
182 wt% Mn + 10.0 wt% Ce/v-Al:QOs
182 wt% Mn + 15.0 wt% Ce/v-ALO;
182 wt% Mn + 18.2 wt% Ce/v-Al:Os

139.5025 119.2740
136.1534 119.459%
127.2080 113.2479
120.0114 98.5276
117.8289 93.2093
112.1780 1106517
107.1675 106.4897

985276 99.9915

96.2093 97.9106
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Fig. 5. XRD patterns of manganese+cerium oxide ca-
talyst prepared from nitrate before reaction. (1)
182 wt% Mn+1.0 wt% Ce/N-AlOs (2) 182
wt% Mn+50 wit% Ce/N-AbQ; (3) 182 wt%
Mn+100 wt% Ce/¥-AlkO; (4) 182 wt% Mn+
150 wt% Ce/N-AlLOs (B) 182 wt% Mn+182
wt% Ce/¥-AlLQs.
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Fig. 10. Effect of Mn+Ce on toluene conversion with
operating temperature,
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