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Abstract: A pilot-scale hollow fiber membrane bioreactor (HF-MBR) was used to treat municipal
wastewaler, and the sludge properties and sustainable flux variations under different MLSS concentration
conditions were investigated. The correlations between the sludge properties and the sustainable flux were
further assessed in the statistical analysis. The results showed that the membrane permeability and sus-
tainable flux decreased from 3.60 L/(m” - h - kPa) and 30 L/(m” + h) ©00.99 L/(m® - h - kPa) and
6 L/(m” - h), respectively, as the MLSS concentration increased from 6.8 g/L to 32. 1 g/L. MLSS
concentration showed the strongest correlation with the sustainable flux (r, = —=0.966, p <0.05), which

indicated that the MLSS concentration exerted substantial influence on the sustainable flux. Moreover,
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CST and sCOD showed weak correlations with the sustainable flux (7, was —0.750 and —0.744 respec-

tively, and p was less than 0.05). DSVI exhibited negligible impacts on the sustainable flux. MLSS con-

centration was identified as a sustainable flux predictor.
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Fig. 1  Flow chart of HF-MBR process
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Tab. 1 Operational conditions during experiment
g H WARET | kAR | WS
SRT/d 38 +4 87 ~103 47 1
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Tab.2 Change of membrane permeability, sustainable flux and sludge properties during thickening process
L/(L+m™ Jo/ (L MLSS/ MLVSS/ EPS/(mg SMP/ sCOD/ DSVL/ PSD/ CST/
ch™' “kPa™) | -m2-h")|(g-L")|(g-L7")| -g'MLSS) |(mg-L") |[(mg-L") [(mL-g™")| um s
3.60 30 6.8 5.9 77.1 22.1 120.5 405.0 81.9 12.1
3.63 28 8.7 6.4 76.8 20.7 81.0 400.0 96.8 12.8
3.60 26 10.3 8.0 62.0 12.8 73.5 287.5 105.9 9.3
3.48 25 12.4 8.7 67.8 37.4 201.0 337.5 53.2 16.4
3.49 25 13.9 10.7 71.9 28.9 180.0 350.0 53.0 20.9
3.42 24 15.8 12.9 71.0 28.0 230.0 375.0 45.2 16.4
3.16 22 18.2 12.3 63.2 36.9 203.0 350.0 69.2 15.0
2.59 14 20.4 17.7 54.0 17.3 132.5 319.0 61.3 17.6
1.80 10 22.5 20.5 67.2 27.4 210.0 320.0 54.3 17.8
1.26 8 25.5 20.1 59.7 66. 25 254.0 450.0 31.4 51.6
1.08 7 28.1 21.2 69.1 55.94 276.0 405.0 43.6 38.6
0.99 6 32.1 28.9 62.0 125 356.0 425.0 43.5 83.1
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Tab.3 Pearson coefficient of sustainable flux and sludge properties

i H J s MLSS MLVSS EPS SMP sCOD PSD DSVI CST
S 1.000
MLSS -0.966 1. 000
MLVSS -0.960 0.979 1. 000
EPS 0.566 -0.547 -0.537 1.000
SMPp -0.673 0.776 0.776 -0.261 1.000
sCOD -0.744 0.856 0. 826 -0.234 0. 864 1.000
PSD 0.681 -0.734 -0.696 0.265 -0.577 -0.851 1.000
DSVI -0.325 0.368 0.336 0.239 0.625 0.514 -0.434 1.000
CST -0.750 0.818 0.830 -0.334 0.974 0. 826 -0.599 0.643 1.000
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Tab.4 Results of partial correlation analysis between sludge

properties and J_
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MLSS -0.966 0.000

MLVSS -0.269 0.423
EPS 0. 606 0.175
SMP 0.470 0. 145
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Fig.2 Correlation between linear fitting result and

experimental data
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