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Application of BP neural network in extractive distillation system
WANG Hong-hai'* | LIANG Jian-cheng', CUI Xiao-ying®, LI Chun-li'
(1. School of Chemical Engineering, Hebei University of Technology, Tianjin 300130, China;
2. Sanyou Chlor-Alkali Co. , Ltd. , Tangshan 063305, China)

Abstract: In order to get the optimum combination of parameters and minimize the energy consumption in the
distillation system, the effects of feed location, number of theoretical plates,solvent ratio, reflux ratio and their interactions
on the purity of products and the reboiler duty are studied, taking the extraction separation of methanol-acetone-water
system as an example. Based on the data from the central composite design, the system is optimized using the neural
network optimization method. The better combinations of parameters are used to build the model. The energy efficiency is

improved by 22.27% compared with the former process.
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£2 CCDRERSHER

Ak M) [

k¢
B ¢ D E F G H RU% R/KW

1 15 4 4 22 0.5 22 21 3.2 99.1039 797.1

2 11 4 4 22 0.9 22 21 2.8 99.4159 757.0

3 15 4 2 22 0.9 22 15 2.8 99.4611 761.8

4 15 2 2 28 0.9 16 21 2.8 99.4736 761.8

5 11 2 4 28 0.9 22 15 2.8 98.6878 765.5

6 11 4 4 28 0.5 22 15 2.8 98.6135 676.4

7 11 4 4 28 0.9 22 15 2.8 99.2976 763.3

8§ 15 4 4 28 0.9 16 21 2.8 99.4545 762.0

9 15 4 2 28 0.5 22 15 3.2 99.3613 800.6

100 15 2 4 28 0.5 16 21 2.8 97.5330 684.4

11 15 4 4 22 0.9 16 15 3.2 99.4792 890.3

12 11 4 4 22 0.5 16 21 3.2 98.6531 806.2

13 15 2 2 22 0.5 22 15 2.8 99.0905 670.5

14 15 2 4 22 0.5 16 15 3.2 97.5171 816.7

15 11 4 2 22 0.9 22 21 2.8 99.5342 757.1

16 15 2 2 28 0.9 22 15 3.2 99.5275 891.1

17 11 2 2 22 0.5 22 21 2.8 98.9825 668.0

18 11 2 4 28 0.9 16 15 3.2 98.7439 896.2

19 11 4 2 22 0.9 16 21 3.2 99.4544 903.4

20 11 2 4 28 0.5 22 21 3.2 97.5147 814.7

21 15 4 2 28 0.5 16 21 2.8 99.3120 671.1

22 11 2 4 22 0.9 16 15 2.8 98.6993 764.0

23 15 4 4 22 0.5 22 15 2.8 98.9761 671.7

24 15 2 2 22 0.9 22 21 3.2 99.5732 885.0

25 15 2 4 22 0.5 22 21 3.2 97.5752 803.6

26 11 4 2 28 0.9 22 21 3.2 99.5834 887.7

27 11 2 2 22 0.9 16 21 3.2 99.4561 890.4

28 15 2 4 28 0.9 16 21 2.8 98.9081 763.5

29 11 4 2 28 0.5 16 15 3.2 99.0790 803.7

30 11 2 2 22 0.5 16 15 2.8 98.8758 672.8

31 10 3 325 0.7 19 18 3 99.1897 779.7

32 16 3 325 0.7 19 18 3 99.5243 776.2

33 13 5 325 0.7 19 18 3  99.4663 778.2

34 13 3 5 25 0.7 19 18 3 98.2656 786.7

35 13 3 320 0.7 19 18 3 99.3682 776.4

36 13 3 3 30 0.7 19 18 3 99.4381 777.8

37 13 3 3 25 0.4 19 18 3 98.6138 716.5

38 13 3 3 25 0.7 14 18 3 99.2973 783.0

39 13 3 325 0.7 24 18 3 99.4348 777.1

40 13 3 3 25 0.7 19 13 3 99.2990 782.9

41 13 3 325 0.7 19 23 3 99.4339 777.1

42 13 3 3 25 0.7 19 18 2.7 99.3948 680.1

43 13 3 325 0.7 19 18 3.3 99.4653 874.2

44 13 3 325 0.7 19 18 3 99.4211 777.1

45 13 3 325 0.7 19 18 3 99.4331 777.1

46 13 3 325 0.7 19 18 3 99.4336 777.1

47 13 3 325 0.7 19 18 3 99.4338 777.1

48 13 3 325 0.7 19 18 3 99.4338 777.1
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% Xy X3 Y1/ % Y2/kW
1 14 4 21 98. 4591 407. 1
2 18 4 21 92.7139 431. 1
3 14 5 21 99.6713 484.2
4 18 5 21 95.3801 502.3
5 14 4 25 99. 6908 404.8
6 18 4 25 98. 4580 407. 1
7 14 5 25 99. 7020 484. 1
8 18 5 25 99. 6871 484. 1
9 13 4.5 23 99. 6836 4444
10 19 4.5 23 96. 4026 456. 4
11 16 3.7 23 97.7279 386. 1
12 16 5.3 23 99. 7047 507.9
13 16 4.5 20 96. 4062 456. 4
14 16 4.5 26 99.8174 446.8
15 16 4.5 23 99. 4279 448.0
16 16 4.5 23 99. 4279 448.0
17 16 4.5 23 99. 4279 448.0
18 16 4.5 23 99. 4279 448.0
19 16 4.5 23 99. 4279 448.0
20 16 4.5 23 99. 4279 448.0
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