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Study of MF membrane as pretreatment option using various
backwash process from wastewater reuse pilot plant
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ABSTRACT

Various studies have forwarded an outstanding wastewater effluent treatment systems toward securing sustainable supply
of water sources. In this paper, a broad overview of the performance of MF membrane as pretreatment option for
wastewater reuse will be presented based on the literature survey and experiments conducted over the wastewater
reuse pilot plant. The pilot plant was operated with a continuous data acquisition for about 300days under various
chemical enhanced backwash (CEB) system with subsequent treated water quality analysis. Accordingly, assessment of
the effluent revealed that the pretreated water is suitable enough to be used as an input for Reverse Osmosis (RO)
unit and significant effect of CEB and concentration of NaOC! is also conceived from the analysis. Moreover, it's also
observed that the application of various CEB condition over long operational hours induced a constant declination of
overall performance of MF membrane.

Key words: Chemical enhanced backwash, Membrane filtration, Pressured membrane, Reclaimed wastewater, Treated
wastewater
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Table 1. Operation days

Type Microfiltration
Module type Hollow Fiber
Pore size 0.1 micron
Material PVDF (PolyVinyliDene Fluoride)
Membrane area 68 m®
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Fig. 1. HMI screen display with operation condition control
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Table 2. Membrane characteristics

Condition | CEB/day DT Operation
concentration (mg/L) Days
1 1 100 42
2 1 200 33
3 15 200 54
4 200 37
5 4 100 134
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Fig. 2. Flux change at different conditions for 72 hours.
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Fig. 3. Flux change at different conditions for several cycles
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Table 3. Operating Condition, flux decline rate, and flow rate standard deviation

No. CEB/day | NaOCI concentration (mg/L) | Flux decline rate per day (%) | Flow rate standard deviation™
1 1 100 1.88 0.079

2 1 200 2.48 0.046

3 1.5 200 6.26 0.052

4 2 200 3.08 0.035

5 4 100 5.08 0.034

" (max flux for 1 day - max flux for 3 days) / max flux for 1 day x 100(%
( y ys) y (%)

*;

Table 4. Waste water and treated water quality analysis
Parameters Feed water MF treated water 4r 5 0 i
v Vv v
Turbidity(NTU) 2.15 0.07 o f g A
TOC(mg/L) 4.75 4.51 _ %2y o %o o V7o
I o
COD(mg/L) 8.83 7.82 = N ; e o %4 °
= 30 r A 8
T-N(mg/L) 9.21 9.20 x o8 o
2 A A | [0
T-P(mg/L) 0.069 0.105 i A2 L 0
28 =} [ -
Cr(mg/L) 0.000 0.005 O 1 CEBIday, NaOCI 100 mglL \
v 1 CEBlday, NaOCI 200 mg/L A A B o
Cu(mg/L) 0.005 0.003 O 1.5 CEB/day, NaOCI 200 mg/L A A
26 [ < 2CEB/day, NaOCI 200 mg/L g
Fe(mg/L) 0.018 0.014 A 4 CEB/day, NaOCI 100 mg/L
Mn(mg/L) 0.028 0.027 0 10 20 30 40 50 60 70
Pb(mg/L) 0.008 0.006 Time [Hour]

Fig. 4. Flux logged every 10 hours for 72 hours.
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