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Preparation and Catalytic Activity of Egg-Shelled Catalyst Pd/a~Al,O;

LIU Xiufang, JI Yang, LI Wei, XIAO Wende"
UNILAB, Research Centre of Chemical Reaction Engineering, East China University of Science and Technology, Shanghai 200237, China

Abstract: Egg-shelled Pd/a-Al,O; catalysts with different active layers were prepared by means of impregnation. The catalytic activity for
the synthesis of dimethyl oxalate from CO and methyl nitrite was investigated. The catalyst pellets were characterized by polarized optical
microscopy and ICP. The results showed that with a fixed amount of palladium the depth of the active layer was controlled by the pH of the
precursor solution. Moreover, for optimum conversion of methyl nitrite and yield of dimethyl oxalate, the active component of palladium
should be placed in a thin layer at the external surface of the pellet. Furthermore, the depth and catalytic activity influenced by palladium
loadings were also investigated. The appropriate palladium loading is 0.10% and the impregnate depth is 16 pm.
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Table 1 Effect of pH of precursor solution on the impregnation
depth of catalysts

Catalyst pH of precursor solution Depth (um)
Cat-1 0.04 1900
Cat-2 0.67 1900
Cat-3 1.33 950
Cat-4 2.13 500
Cat-5 4.13 231
Cat-6 5.46 212
Cat-7 8.22 202
Cat-8 9.06 307
Cat-9 12.03 16
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Fig. 1. Polarized optical microscopy images of Pd/a-Al,O; catalysts prepared at different pH values of precursor solution.
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Table 2 Catalytic activity of different Pd/a-Al,O; catalysts

Selectivity (%)

Catalyst Conversion of MN (%)

DMO DMC ME MF
Cat-1 61.41 86.67 7.45 5.23 0.64
Cat-2 72.53 89.66 5.77 4.27 0.30
Cat-3 78.34 90.81 5.14 3.88 0.17
Cat-4 79.13 91.83 5.36 2.63 0.19
Cat-5 82.00 90.54 6.74 2.37 0.34
Cat-6 85.01 89.81 7.70 2.05 0.43
Cat-7 86.07 88.87 6.37 3.75 0.19
Cat-8 80.68 89.32 6.87 4.02 0.23
Cat-9 90.81 87.02 8.77 5.40 0.14

Reaction conditions: GHSV = 3000 h™!, ¥(CO)/V(MN) =2, T=1393.15K, p = 0.1 MPa.
MN-—methyl nitrite, DMO—di-methyl oxalate, DMC—methyl carbonate, ME—methanol, MF—methyl formate.
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Table 3 Effect of palladium loadings on the depths of Pd/a-Al,O; catalysts and catalytic activity

Selectivity (%)

Pd content (%) Depth (pm) Conversion of MN (%) Yomo/ (%)
DMO DMC ME MF

0.05 16 71.27 89.29 6.92 3.54 0.25 63.63
0.07 16 83.85 89.07 6.96 3.66 0.31 74.69
0.10 16 90.81 87.02 8.77 3.59 0.62 79.02
0.16 25 94.69 83.61 11.25 3.69 1.44 79.17
0.29 70 92.14 82.96 10.69 5.25 1.10 76.44

Reaction conditions were the same as in Table 2.
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