Fo8 % A8 M (4 T
2007 4£ 8 A

Journal of Chemical Industry

Vol. 58 No. 8
August 2007

# i
and Engineering (China)

ek

Yosssss5ss5=F

ETRM- BRBMEEEEN

& & BR 1% RE Tl

Bax', BHFE, ¥ A
COMTIER TR B WIUT BN 3100275 7 T VL U@ FREE TR AT IR WL WL I 313000)

KGR BE; WH-PHG PEREBIN; BZH Ik
HESES: TQO28 XERARIRED: A

XEHS: 0438—1157 (2007) 08—2027—06

Prediction of reverse osmosis performance based on genetic

algorithm and adsorption-diffusion model
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?Zhejiang Stone Environmental Engineering Co. , Ltd. s Huzhou 313000, Zhejiang, China )

Abstract; The equations of solute rejection and concentrate rate on porous membrane were deduced based

on the model of absorption-diffusion. Genetic algorithm (GA) was used to simulate the performance of the

membrane. The calculated parameters, such as the solute distribution coefficient, the solute diffusion

coefficient and the solvent diffusion coefficient in the membrane phase for the ESPA2 membrane, were all

in agreement with the measured ones of aromatic polyamide reverse osmosis composite membrane and the

mean square deviation of NaCl-permeability was between 10 “and 10 °.
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Table 1 Rejections on ESPA2-4040 calculated by Hydranautics’ software

2| ESPA2-4040 R AR B B EHIE

25°C 20C
Concentration Q v v
/mol « m—?® /m?® « h™! I b
/MPa RC=10Y% RC=15Y% /MPa  RC=10% RC=15Y%
0.5 0.1 0. 295 0. 0400 0. 0414 0. 345 0. 0345 0. 0355
0.2 0.59 0.0202 0.0209 0. 685 0.0171 0.0174
0.3 0. 88 0.0133 0.0137 1. 025 0.0113 0.0120
1.0 0.1 0. 295 0. 0308 0. 0316 0. 345 0. 0263 0. 0270
0.2 0.59 0. 0152 0.0157 0. 685 0.0132 0.0135
0.3 0. 88 0.0103 0.0104 1. 025 0.0087 0. 0091
1.5 0.1 0.295 0. 0185 0. 0190 0. 345 0. 0158 0.0163
0.2 0.59 0. 0092 0. 0096 0. 685 0. 0079 0. 0081
0.3 0.88 0. 0061 0. 0064 1.025 0. 0052 0. 0055
2.0 0.1 0. 295 0.0132 0.0135 0. 345 0.0112 0.0115
0.2 0.59 0. 0066 0. 0067 0. 685 0. 0056 0. 0058
0.3 0.88 0. 0043 0. 0045 1.025 0. 0038 0. 0038
2.5 0.1 0.295 0.0129 0.0132 0. 345 0.0109 0.0113
0.2 0.59 0.0064 0. 0066 0. 685 0. 0055 0. 0057
.3 0. 88 0. 0043 0. 0044 1.025 0. 0036 0. 0038
3.0 1 0. 295 0.0125 0. 0129 0.345 0. 0107 0. 0110
0.2 0.59 0. 0063 0. 0065 0. 685 0. 0053 0. 0055
0.3 0.88 0. 0041 0. 0043 1.025 0. 0036 0. 0036
MR D i AL T, R R3 WCHBLBIARER
Table 3 Calculated parameter at 20 C
SRS . SR B HL e B RS L, SR Concentration , /
0.7; BREEN 0.01; HREH 10 AEFAE  molom B HOPeE A
TR, TR . AR, OB TR AR 7 0.5 0.03433 0.02586  0.15073  1999.72 0.99478
1.0 0.03469 0.01596  0.13433  1999.61 0.99195
/I\,MS%Z:%EZI]E%° ﬂﬁ%ﬂTﬁj\j 50’ ﬁ-ijt,fﬁiﬁiﬁ 1.5 0.02531 0.00253 0. 15020 1704. 25 0.99101
£ 500 1L, 2.0 0.02177 0.00019  0.1357  1999.9 0.99301
2.5 0.02006 0.00118  0.13793  1999.99 0.99573
#2 K () REHRLexpU k) M R E 3.0 0.02004 0.0001  0.14104  1999.93 0.99098
Table 2 Exponential value[ exp(/J,/k;) ] in Eq. (11)
0 C s x4 B5CHHESEITELER
Q/m® « h™! - Table 4 Calculated parameter at 25C
RC=10% RC=15% RC=10% RC=15%
0.1 1043 1.069 1043 1.069 Concentration A 3600SDyn/s o 8
0.2 1.070 1. 081 1. 070 1.081 /mol » m™?
0.3 1 093 1108 1 093 1108 .5 0.06533 0.00199  0.15996  1756.01 0.99195
1.0 0.04754 0.00662  0.14965  1980.11 0.99317
15 0.02678 0.00427  0.15829  1960.06 0. 99345
s 2.0 0.02004 0.0133  0.11163  1455.97 0. 99684
3 ééj: % 5 ‘lj' -I/t\‘ 2.5 0.02235 0.0008 0. 14378 1999.12 0.9911
3.1 HEsR 3.0 0.02103 0.00083  0.15275  1999.88 0.99391
SR AL SRR AT B R B -3 7R Y AR
ARSI SR M 4 EP L35 it Min[1—- 3 a—Kox. ]| (12)
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Table 5 Calculated ESPA2-4040 parameters for NaCl

JEE (5

Parameter 20C 25¢C
K 0.02-—0. 034 0.021-—0. 065
é 5.0X10" 88— 4.0X107"—
1.33X107° 9.26X10"6
Dy X103 /m? « 7! 7.83—9.19 7.98—11.0
Dy X107 /m? « 57! 2.30—2.87 2.65—4.6
o/ pm 0.158—0.174 0.15—0. 28
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