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Abstract: Objective To enrich small bioactive compounds from Mailuoning Injection factory effluene by polyether sulfoxide hollow
fiber membrane. Methods The retention rate of the common polymer (protein, tannin, starch, and pectin) and the permeability of the
small molecule pharmacodynamic substance chlorogenic acid were the indicators, and the stop time and membrane type in
ultrafiltration process were optimized. The temperature, pressure, and feed rate were investigated to determine the influence degree of
each factor on the permeability and retention rate, and then the optimum process parameters of the ultrafiltration membrane process

were optimized by using Box-Behnken design-response surface method. Results The sequence of common polymer retention rate
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from high to low is: the influencing factor A (temperature), B (pressure), C (feed rate), and there was a negative correlation with the

temperature. For the chlorogenic acid transmission rate, the influencing factor A (temperature) was larger than B (pressure), and C (feed

rate) was lowest. There was a “N” relationship between chlorogenic acid permeability and pressure at a certain temperature and rate.

The results of optimized process were as follows: liquid temperature was 35 ‘C, feed rate was 262 mL/min, and membrane pressure was
15.0 psi (1 psi = 6.895 kPa). The chlorogenic acid transmission rate was (91.470 + 0.988)%, and polymer retention rate was (80.080 +
2.296)%. The comprehensive score was (85.780 + 1.641)% and RSD was 0.46%. There was a small difference between the two

processes. Conclusion Hollow fiber membrane, which is a sustainable and green resource utilization, has a good permeability for

small bioactive compounds in wastewater, and has excellent retaining effect on common macromolecules.

Key words: chlorogenic acid; ultrafiltration technology; response surface analysis; common polymer; industrial wastewater; retention

rate; permeability
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polymer retention rate and index component transmittance

Effect of stop time of membrane filtration on
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Via 60.94 7241 5568 77.85 7823
Vin 63.69 80.38 6327 8586  85.64
Vi 72.54  81.69 75.84 89.02  89.23
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Table 2 Effect of cutting off molecular weight of membrane
on polymer retention rate and index component penetration

rate of each sample

B B A B % 2R IR
STHE O RAR R OEH B EER%

4 000 80.13  81.78 84.68 89.95 89.93
6 000 72.54 81.69 75.84 89.02 89.23
10 000 68.69 80.57 86.35 78.69 86.69
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Table 3 Response surface optimization experimental design and results of ultrafiltration membrane separation process

S A/C Blpsi C/(mL-min™") 1T % SRR RS I /% Y%
1 35(0) 10 (1) 300 (+1) 81.56 61.75 71.655
2 45 (+1) 10 200 (0) 73.32 75.28 74.300
3 35 15 (0) 200 81.76 75.46 78.610
4 35 15 200 76.84 84.02 80.430
5 35 20 (+1) 300 80.25 80.17 80.210
6 25(-1) 15 100 (—1) 79.67 55.44 67.555
7 25 20 200 76.05 76.31 76.180
8 35 10 100 79.90 57.82 68.860
9 45 15 100 73.35 83.01 78.180

10 35 15 200 80.65 93.43 87.040
11 25 10 200 83.10 58.64 70.870
12 35 20 100 77.81 75.78 76.795
13 25 15 300 80.51 76.23 78.370
14 45 15 300 75.64 88.98 82.310
15 35 15 200 82.16 95.34 88.750
16 45 20 200 75.53 71.02 73.275
17 35 15 200 82.81 88.34 85.575

SHCEHE R FRE AT FROBUE, A, BB R ARZIE IR 29 psi, HEHN 50 C

The operation condition of ultrafiltration membrane was under threshold value, pressure as the largest 29 psi and temperature as the largest 50 “C, in this

experiment
F4 HENH
Table 4 Analysis of variance
FEFRWE P B®E F{E PE BEM | FERE O CPAM AR FE PHE 0 BEHE
i 490.18 9 6.68 0.0102 P<0.05| A2 53.79 1 6.60 0.0371 P<0.05
A 22.16 1 272 0.1433 B2 248.86 1 30.52 0.0009 P<<0.01
B 45.84 1 562 00495 P<0.05| C? 7.95 1 0.98 0.3563
C 25.51 1 313 0.1203 Bz 57.09 7 8.16
AB 23.45 1 288 0.1338 ZRAUTI 22.55 3 752 05264
AC 27.88 1 342 0.1069 W 34.54 4 8.63
BC 12.69 1 1.56 02523 BEZE 54727 16
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Table 6 Changes of physicochemical parameters of

wastewater before and after membrane ultrafiltration

. . iR/ GG

FES MENTU - pH &
(mPa's)  (uS-em™)

104.20+8.12 1.23+0.25 154£7.50 4.23+0.21

0.47+0.69 1.12+0.33 144+6.80 3.94%+0.14

BiEw
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Fig. 4 Comparison of liquid clarity before and after

membrane ultrafiltration
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