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Optimization of Operational Parameters of Ultrafiltration Combined Process
Using Response Surface Methodology
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Abstract; Irreversible membrane fouling has been the major impediment in the application of UF
technology ; therefore, systematic and scientific optimization of general operational parameters of the hy-
brid process based on ultrafiltration (UF) was proposed to solve this issue. A device integrating coagula-
tion-sedimentation, pre-chlorination, and UF was developed, and a pilot-plant test was carried out to
treat water from the Minjiang River. Impacts of the velocity gradient of the coagulation unit and the dos-
age of NaClO on the membrane fouling were assessed in single factor experiments; in addition, the con-
cept of “maximum feasible flux” was proposed. Thereafter, in each processing unit of the combined

process, the decay rate of the membrane specific flux (SF) in each filtration cycle was optimized using

BE&TIH: RREEEFTHSIBRAZMNFRATA (2014 -K-05.2016 -K-42); ERBAMFESHFHMA
(51778146 51308123) ; HEETFERFESFMTE (2014M561856)

.42 .



www. watergasheat. com

S, 5 ok B SR AR AL AR B LA T 89 ARIE AT AR %34 %

the response surface methodology (RSM). The results showed that the maximum feasible flux of the UF
module was achieved under an agitator rotational velocity of 40 r/min in the coagulation unit. The usage
of the pre-chlorination unit between the coagulation unit and the UF unit was unsuitable in the proposed
process. Through the optimization analysis of each factor and the prediction of the regression equation,
the optimized parameters of agitator rotational velocity, NaClO dosage and operating flux were 40 r/min,
0 and 100 L/(m* - h). Under this condition, the SF decay rate reached the minimum during a single fil-
tration, with a predicted value of 48.58 L/(h + m’ - MPa), and was verified at 47.37 L/(h - m’ -
MPa). RSM was proved to successfully optimize general operation parameters in integrated processes.
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Tab.2 Experimental design and results of response surface
methodology
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mn(r-min_l)(mg-L_l)(L._nll | m” «-MPa ")
h) | Saufs | B

1 40 0 70 51.74 | 54.12
2 40 2 70 68.85 | 66.43
3 30 1 100 96.31 | 97.87
4 40 2 100 61.34 | 60.25
5 40 1 85 73.46 | 71.75
6 50 1 70 108.77 | 107.21
7 30 2 85 105.03 | 105.19
8 50 2 85 96.68 | 97.02
9 30 1 70 89.10 | 87.71
10 50 0 85 96.21 | 96.05
11 40 1 85 70.85 | 71.75
12 50 1 100 83.31 | 84.70
13 40 1 85 73.74 | 71.75
14 40 1 85 71.91 | 71.75
15 40 0 100 49.80 | 47.94
16 40 1 85 68.80 | 71.75
17 30 0 85 81.89 | 81.55
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