( :20276073);

(1980-),

4 2 Vol.4 No.2
2004 4 The Chinese Journal of Process Engineering Apr. 2004
1,2 2 1 2
(1. 450002 2. 100080)
/ /
( ) (
) BP(Back Propagation) , 50 39
1.86%
0.10%. 20~60°C / /
TQO015.9 A 1009-606X (2004)02-0178-04
1
[
(2
Flory—Huggins (5],

Flory—Huggins

Flory—Huggins

[6.7]
[89]
(HO)/ (DMACc)/ (PSf) -

(ANN) / /
2
2.1 BP(Back Propagation)

/ /
F= - +1=3-2+1=2
2 ( ) 5 2 BP
2003-08-18, 2003-09-23

, E-mail: sjzhang@home.ipe.ac.cn.



2 / / 179
X=(x", %?) Y= %)
Pi=(X,Y) i
/ /
2.2
/ Input Hidden Output
layer layer layer
1 20
Sigmoid
Mass
) Temperature fraction of
( Newton-Raphson ) water
2.3 BP Mass fraction Mass
of PSf fraction of
BP DMAC
. 1
(ARD) (MSE) Fig.1 Neura network architecture
Ny -y N 2
2 - y)
ARD= NI x100%, MSE=1=L ,
Yi N
3
3.1
(4] 1 50
39
1 H.0/DMAc/PSF t
Tablel Experimenta datarange of binodal curve for the H,O/DMAC/PSf system'
T(0) X< 10° Data sets
PSf Water DMAc
20 0.05~20.10 3.32~4.99 76.6~95.0 23
30 0.47~16.20 3.63~4.62 80.2~94.9 15
40 0.45~9.94 4.12~4.77 85.9~94.8 16
50 2.63~24.10 3.67~4.76 72.2~92.6 15
60 1.21~30.00 3.58~5.04 66.4~93.7 20
Note: X, indicates mass fraction.
(ARD) (MSE) 2
50 39 ARD MSE
1.86% 0.10%. 2 3
. y=X
(R 0.9999  0.9991

0.9829  0.9422.
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Table2 Thetraining and test errors of neural network
) Training (50 sets) Test (39 sets)
Variables 5
ARD (%) ARD (%) MSEx10
Mass fraction of water 1.05 1.86 214
Mass fraction of DMAc 0.045 0.10 2.53
1.0
0.050 A Training (50 sets) 2 A Training (50 sets)
3 O Test (39 sets) = O Test (39 sets)
@ _ o 09}
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! . ! . | . | . | 0.6 . ! . ! . | .
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Experimental data of water Experimental data of DMAc
2 3
Fig.2 ANN’s performance of training and testing Fig.3 ANN’s performance of training and testing
for water for DMAc
3.2
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/ /
/ /
20~60°C
0 0 PSf
(a) 20°C oS (b) 40°C 07 5 03
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Fig.4 Comparison of predicted and exp. data of binodal curve for H,O/DMAC/PSf system at 20°C and 40°C

5 25°C  45°C
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Fig.5 Predicted binodal curve of H,O/DMAC/PSf system at 25°C and 45°C
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Prediction of Binodal Curve of HoO/DMACc/PSf System by ANN Method
HE Xue-zhong*?, ZHANG Xiang-ping®, LIU Jin-dun', ZHANG Suo-jiang?
(1. Sch. Chem. Eng., Zhengzhou Univ., Zhengzhou, Henan 450002; 2. Inst. Process Eng., CAS, Beijing 100080, China)

Abstract: Based on the literature data, a Back-Propagation (BP) network was designed for prediction of liquid—
liquid equilibrium properties of H,O/DM Ac(N-N-di methylacetamide)/PSf(polysulfone) system in terms of the ANN
(Artificid Neural Network) theory. Two input neurons (temperature and mass fraction of PSf) and two output
neurons (mass fractions of water and DMAC) have been chosen as variables of the network. The results show that
predicted ARD (average relative deviation) values of water and DMAc concentrations are 1.86% and 0.10%,
respectively, therefore the proposed ANN method in this work could be used to predict the binodal curve of
H,O/DMAC/PSf system in the temperature range from 20 to 60°C. From this work, it can be concluded that the
properly selected and trained network provides an effective method for prediction of the liquid-iquid equilibrium
properties of H,O/DMAC/PSf system, which could be used for guiding experimental researches in preparation of
asymmetry polymer membrane.

Key words: neural network; polymer system; liquid-iquid equilibrium; binodal curve; prediction



