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Optimal reverse osmosis treatment of high chloride wastewater in iron
and steel plants by response surface method
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Abstract: Based on the methamphetamine(RO) technology to technical processing of steel companies, the
impact of various factors such as the temperature, pressure, and pH value under the design of the curved
surface is studied. The model and of design analysis three factors are optimized. Studies have shown that
the impact of various factors on the amount of membrane flux is: pressure>>temperature>pH value. The
degree of impact on the cutting rate is: pressure>>pH value>>temperature. The influence of the interaction
between various factors on membrane flux and retention rate is: temperature and pH value interaction
term > pressure and pH value interaction term > temperature and pressure interaction term. When the
temperature is 26 C, the pressure is 0.7 MPa, and the pH value is 8, the theoretical optimal RO
separation effect can be obtained: the membrane flux is 21.716 L/(m® « h), and the intercept rate is
96. 226 %. After experimental verification, the actual error of the prediction value is small, indicating that
the model can better predict the actual situation. The RO was detected using SEM-EDS and inorganic
pdlution was found on the membrane surface, most of which are calcium salts.
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Table 1 High-salt wastewater quality of a steel plant
high-salt wastewater quality of a steel plant
Wi H HH
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Table 2 BW30-4040 film parameters
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Fig. 1 Schematic diagram of the reverse osmosis
experimental device
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Change trend of desalination effect of reverse osmosis membrane
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Table 3 Response surface experiment factors and levels

K Mx
WA/ C H 71 (B)/MPa pH {E (O

—1 20 0.7 7

0 25 0.8 8

1 30 0.9 9
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Table 4 Reverse osmosis experimental protocol and results
K5 ak J/(Lem2+«h 1) R/%
A B C

1 —1 1 0 21. 30 96. 38
2 0 0 0 21. 56 96. 23
3 1 1 0 22. 80 96. 27
4 1 0 1 22.21 95.72
5 0 1 —1 21.70 96. 31
6 —1 —1 0 18. 86 95. 85
7 0 0 0 21. 56 96. 23
8 —1 0 —1 18. 96 95. 65
9 0 0 0 21.56 96. 23
10 0 —1 1 20. 56 95. 65
11 0 1 1 23.00 96. 18
12 —1 0 1 20. 26 95. 85
13 0 0 0 21.56 96.23
14 1 —1 0 20. 36 95. 74
15 0 0 0 21.56 96. 23
16 1 0 —1 20. 46 95. 85
17 0 —1 —1 19. 26 95.78
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Table 5 Analysis of variance for the regression equation of membrane flux

i AR R H H B ¥yo5 2% F {4 P{H
e A 24.000 0 9 2.670 0 36.67 <0.000 1
A 5.200 0 1 5.200 0 719. 06 <C0.000 1
B 11.910 0 1 11.910 0 1 646. 4 <C0.000 1
C 3.990 0 1 3.990 0 551.75 <C0.000 1
AB 0 1 0 0.002 4 1. 000 O
AC 0.050 6 1 0. 050 6 7.000 0 0.033 1
BC 0 1 0 0.007 9 1. 000 0O
A? 2.030 0 1 2.030 0 28.200 <0.000 1
B? 0.005 5 1 0.005 5 0.765 0 0.410 8
ct 0.652 8 1 0.652 8 90. 26 <Z0.000 1
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Table 6 Analysis of variance for the regression equation of intercept rate
I3 25 K 5 A H e B ¥yo5 2% FE PE
L7 1. 080 0 9 0.120 5 34.97 <0.000 1
A 0.002 8 1 0.002 8 0.816 1 0.396 4
B 0.561 8 1 0.561 8 163.01 <C0.000 1
C 0. 004 5 1 0.004 5 1. 31 0.290 1
AB 0 1 00 0 1. 000 O
AC 0.027 2 1 0.027 2 7.900 0.026 1
BC 0 1 0 0 1. 000 0O
A? 0.154 0 1 0.154 0 44. 69 0. 000 3
B? 0.001 9 1 0.001 9 0.5517 0.481 8
C? 0.309 8 1 0.309 8 89. 89 <Z0.000 1
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Table 7 Reliability analysis of regression variance

WEE R BCOE AR Ry BREBCV. /%
J 0.997 9 0.995 2 0.404 4
R 0.978 2 0.950 3 0.061 1
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surface diagram of membrane flux
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Table 8 Laboratory validation results of optimal parameters

T H JEGE /(L e m™2«h™D) R/ %
1 21. 244 96. 22
2 22.098 96. 07
3 21. 335 96.12
i 21.559 96. 14
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Fig. 10 SEM images of permeable membranes before(a)and after use(b)
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