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Abstract

The combination of oxidation and flocculation has been used to alleviate the membrane
fouling in MBR systems. As common and cheap additives, NaOCI and FeCl; were
employed to prolong the operation life of the membranes. To achieve the highest
performance in terms of the SMPs and COD removal, the optimum dosages of FeCl;
and NaOCl additives were first evaluated. To do so, using the jar test, optimum dosages
of 2 mg/L and 2 mg/L were respectively determined for the FeCls and NaOCl, leading
to the highest possible SMPs and turbidity removals of 20.1% and 91%. Using such
optimal dosages, different scenarios were examined and the MBR experiments were
then conducted in three stages designed to have no chemical addition (stage 1), FeCl;
(stage 2), and a combination of FeCl; and NaOCI (stage 3) to assess the effect of the
additives on membrane performance under continuous flow condition. The results
revealed that, although at such dosages, the additives were not able to affect the
nitrifying and heterotrophic bacteria, when simultaneously employed (stage 3), they
were able to significantly lower the cake layer resistance and the operating time by 4.3
and 2.6 times when compared to the conventional MBR systems (stage 1) and the ones
flocculated by FeCl; (stage 2).
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Table 1. Characteristics of the membrane module

Characteristics Value
Effective surface area 0.2 m*
Pore size 100 nm
Porosity 62 %

Contact angle 130.3°
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Table 2. Feed characteristics of influent

Characteristics Value

BOD 315.22 £27.1 mg/L
COD 531.48 £10.3 mg/L
NH;-N 38.21 +£2 mg/L
MLSS 4325.30 + 25.3 mg/L
MLVSS/MLSS 0.83
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Fig. 5. Effect of different NaOCI concentrations with 2
mg/L of FeCl; on SMP removal (n=4)
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Fig. 8. Assessing different scenarios on COD
removal (n=4)
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Tabel 3. A review of studies on membrane fouling control using coagulation, flocculation and oxidation processes

Researcher

Applied method

Acquired result

(Sunetal., 2019)

(Huang et al., 2019)

Different doses of aluminum su
were investigated in a UCT-M
Using iron hydroxide in
pharmaceutical wastewater
treatment membrane bioreact

Ifate
BR

Reduced TMP growth rate from 1.13
kPa/d to 57.5 kPa/d

35% reduction in fouling (Fe-MBR)

or compared to (Co-MBR)
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Count. Tabel 3. A review of studies on membrane fouling control using coagulation, flocculation

and oxidation processes

Researcher

Applied method

Acquired result

(Duetal., 2019)

(Ma et al., 2018)

(Liu etal., 2018)

(Buetal., 2019)

(Xing et al., 2019)

Simultaneous use of electrical
oxidation/flocculation using
peroxide mono sulfate (PMS) to
remove antibiotics from surface
water

Simultaneous use of KMnO4-Fe
(IT) as a UF pretreatment for algal
removal and fouling control

The combined use of ozone with
ferrate in controlling membrane
clogging was investigated

Coagulation and ozonation as pre-
treatment of membrane filtration in
water treatment was assessed

Combined use of Fe (II)/UV/Cl to
control membrane clogging in the
bioreactor

At optimum conditions (0.2A current,
60 s electrolysis time and PMS dose
= 100uM) the sulfate and hydroxyl
sulfamethasine radicals and organic

matter were destroyed. Also,
electrical oxidation/flocculation
resulted in the formation of larger
flocs and reduced fouling
Decrease in TMP over a 90-day
period from 42.8 to 25.1 kPa due to
increased surface activity,
inactivation of algae and increased
clot size
The combined method used had a
synergistic effect and the TMP
decreased by 89%. Removal of
organic matter and increasing particle
size resulted in a high permeability
porous cake layer resulting in a
significant decrease in TMP

Organic matter removal efficiency
improved and fouling improved

The use of the proposed compound,
compared to single flocculation,
significantly reduced the clogging by
altering the input wastewater profile
and reducing the organic load of the
wastewater
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