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Fig. 1 Equipment for evaluation of the MCM-22 zeolite

catalyst performance
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Table 1  Conditions for evaluation of the MCM-22 zeolite

catalyst performance
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ES K

10 4.6 140 5 2
40 9.2 140 10 4
75 11.5 140 12.5 6
60 6.9 140 7.5 8
25 6.9 170 7.5 2
50 11.5 170 12.5 4
60 9.2 170 10 6
40 4.6 170 5 8
20 9.2 200 10 2
20 4.6 200 5 4
45 6.9 200 7.5 6
100 11.5 200 12.5 8
25 11.5 230 12.5 2
30 6.9 230 7.5 4
30 4.6 230 5 6
80 9.2 230 10 8
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Fig.2 BP network structure for the prediction of the

performance of the MCM-22 zeolite catalyst
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Fig.3  The relationship between the average relative
deviation and the number of neurons in the
hidden layer
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Fig.4 The relationship between the sum-squared

error and the training epoch
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Table 2 Comparison of ideal output and network output for the selectivities of IPB DIPBs and TIPBs

ST i P/ % ‘ C R % ‘ SRR R % \

N FEAR K LR 4 e FHAE i HEL TR 4 Hixt e FHLAE 4y AL 4 Mz
1 73.28 73. 68 0.54 23.86 21.54 9.72 2.84 2.63 7.35
2 79.98 80. 85 1. 09 18.37 18.01 1.97 1.61 1.81 12.27
3 80. 11 79.02 1.37 18.36 17. 68 3.70 1.50 1.62 7.92
4 77. 67 79.33 2.13 21.27 22.1 3.89 0.91 1.03 12. 87
5 69. 63 71.54 2.74 29.57 28.23 4.54 0.76 0.67 11.79
6 73.76 71.69 2.80 25.43 23.87 6.12 0.75 0. 85 13.71
7 79.6 81.78 2.74 18.83 19.56 3.88 1.54 1.48 4.04
8 77.24 75. 8 1.87 20.53 20.27 1.27 2.22 2.00 9.85
9 79. 35 78.21 1.43 19.03 20. 11 5.7 1. 60 1.49 6.97
10 76.53 77.25 0.94 20.09 19. 64 2.26 3.37 3.26 3.16
11 78. 00 79. 63 2.09 19.2 19. 89 3.6 2.77 2.84 2.42
12 71.13 73.02 2. 66 25.15 24.73 1.67 3.72 3. 66 1.7
13 72.13 71.57 0.77 24.59 24.19 1.63 3.24 3.18 1.88
14 77.78 75.97 2.32 19.53 20.25 3.70 2. 66 2.71 1.91
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with the experimental data
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Model for the Solubility of Perilla Seed Oil in Supercritical

Performance prediction model for a MCM-22 zeolite catalyst
based on a back-propagation neural network

TANG Yan LI JianWei SUN XiaoYan LI YingXia CHEN BiaoHua

( State Key Laboratory of Chemical Resource Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; Based on the artificial neural networks ( ANN) modeling method, a back-propagation ( BP) neural net-
works model was developed for the performance prediction of an MCM-22 zeolite catalyst in the liquid alkylation of
benzene with propylene. The intrinsic performance of the MCM-22 zeolite, the process conditions, and the product
distribution were included in the model. By means of the extrusion molding method, 16 kinds of MCM-22 zeolite
catalysts with different textural properties were prepared, and their catalytic performances were also experimentally
investigated. The ANN model developed here was trained and tested according to the experimental data. The results
showed that the ANN model had a very good simulation capability and the predicted results agreed closely with the
experimental data, with an average relative prediction error of only about 4.21% . Therefore, the ANN model es-
tablished here is suitable and reliable for prediction of the catalytic performance of MCM-22 zeolites and simulation
of the results of the alkylation of benzene with propylene using this material as a catalyst.

Key words: back-propagation neural networks; MCM-22 zeolite; catalytic performance; prediction; alkylation



