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Treatment of Secondary Municipal Wastewater by Submerged Hollow
Fiber MF Membranes for Water Reuse
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Abstract

This study was conducted to evaluate the performance of submerged hollow fiber MF processes to treat
secondary wastewater for water reuse. Specifically, membrane productivity and filtrate water quality were
investigated under various operating conditions (i.e. flux, recovery, and backwash rate) at pilot-scale.
Membrane fouling became more severe with increasing flux and recovery, suggesting that low flux operation
(< 25 LMH) was desirable. At high flux operating (> 37.5 LMH), increasing backwash rate showed only
limited success. The biofouling, quantified by PEPA and BFHPC, was also significant in wastewater
reclamation, and biogrowth control by chlorine, were necessary to improve membrane productivity. Filtrate
water qualities are in good compliance with water reuse regulations regardless of operating conditions (flux,
recovery and backwash rate). Particle (e.g. turbidity) removal ranged from 89 to 98%, while only 11 to 21%
of organics (e.g. NPDOC) were removed by MF membrane. Only smafl improvement in biostability (e.g. AOC)
was achieved by MF system, and thus, without post disinfection, significant microorganisms might be
present in the filtrate due to regrowth. Lastly, in order to further investigate pathogen removal, controlled
microbial challenge tests were performed by monitoring Giardia, Cryptosporidium, bacteria and virus, and
showed relatively good microbial removal.
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Table 1. MF Pilot S& REWRFL 2K KElg) & E4
Category Parameter Unit Range
General pH 73 + 05
Temp. C 220 £ 26
TSS mg/L 85 + 18
TS mg/L 348 + 261
Turbidity NTU 293 + 036
Alkalinity mg/L 1784 + 177
Conductivity us/cm 6039 + 822
Inorganic Ca?” mg/L 414 + 15
Mg?* mg/L 7.7 £ 03
Na* mg/L 438 £ 25
Cr mg/L 672 £ 53
Br mg/L 011 £ 001
S0.7 ma/L 57 + 27
NO; mg/L 16 + 74
Organic NPDOC mg/L 134 = 18
UV, om” 0288 + 002
Color PCU 576 + 40
CBOD; mg/L 32 x 27
Biological HPC 10° CFU/mL 6208 + 2416
TC 10° MPN/100mL 5626 + 4082
FC (E Coli) 10* MPN/100mL 1092 + 0500
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Table 2. MF AIANEION QI8 ACC, DOC B HAHE
AOC DOC
Feed 277 8.24
Filtrate 251 7.61
% Rejection 94 76
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Table 4. &7H F& 020 ME biofim 54 =4
Experiment Day BFHPC(ctu/VSS) PEPA(cell/VSS) Protein(pg/VSS) Carbohydrate(gg/VSS) EPS(Carbo./Protein)
W/O biocide 10 148E+07 7.14E+08 698 574 082
21 294E +07 123E+ 10 1296 61 047
W/ biocide 10 6.95E+ 01 834E+06 551 2044 37
21 1.47E+01 0.00E+00 144 1035 7.3
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