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Micronutrient

Concentrati

solution on Chemical Name
. - symbol
(g/l) ingredients (mg/1)
Ammonium
2.73 CsHsO7 142.5 NH4CL Chloride
15 FeCly.6H:0 150 NHHCO; Ammonium
bicarbonate
Potassium
0.25 Hs;BOs 110 KH2PO4  dihydrogen
phosphate
015 ZnS04.7H2 85 KHSO4 Potassium
O sulphate
0.12 MnCl2.4Hz 250 NaHCOs Carbf)nate
0 sodium
0.06 CuSO04.5H2 156.25 CaCls Chlo.rlde
(0] calcium
NaxMo004.2 Magnesium
0.03 H0 156.25 MgSOq4 sulphate
0.03 CoCl2.6Ha 250 C>HsNaO» sodium
[6) acetate
0.03  NiCL.6H:0 750 Peptone
water
0.03 KI 25 Nutrient
solution

Table 3- Specifications of materials used in synthetic
waste water
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Concentration Unit of Name
measurement
1000 mg/l COD
72 mg/l Ammonia
14.5 mg/l phosphate

Table 1- Influent characteristics of the reactors
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Manufacturer Chemical
Name
symbol

Sulphonic

Scharlau H2SO04 Acid

Merck phenol Fenol

Sodium
TetraChem NaOH hydroxide
Phosphoric
Merck H3PO4 Acid

Table 2- The chemicals used in the tests
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Fig 1- Pilot schematic electro membrane rector
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Fig 2- Changes in extracellular microbial products
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Fig. 4. Changes in extracellular microbial products
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Abstract

Treatment of all types of wastewater with the purpose of reuse is necessary due to the lack of freshwater
resources. Among the methods of wastewater treatment, biological methods have established their place in
wastewater treatment. The combination of activated sludge with internal and external membrane forms a
membrane bioreactor (MBR). Membrane bioreactors are one of the biological treatment methods that are
increasingly used due to advantages such as higher effluent quality, less ecological footprint, less excess
sludge production, lower management costs, higher nutrient removal and not having the bulking or rising of
sludge problems. But despite many of the advantages, the problem of clogging of membranes, especially
biological clogging (biofouling) is one of the problems that has limited the use of this method largely.
Membrane Biofouling is carried out by several methods such as anti-adhesion approaches (natural
hydrophilic polymer) and antimicrobial polymer (antimicrobial Nanoparticles), sludge granulation, chemical
and physical washing, chemical and electrocoagulation. The above-mentioned methods have some
disadvantages such as increasing the cost, producing secondary pollutants, reducing the life span and
durability of the membrane reducing the permeation flux, increasing the pressure, etc. Based on this, it is
necessary to choose a method with proper efficiency, simple operation, no chemical sludge, low cost, and
low production of additional sludge and pollutants in the control of the clogging process.

Background: Based on various research, the clogging can be due to several sources such as organic,
inorganic, and extracellular polymeric substances (EPS) have the most effect on biological clogging. As a
result, removing or controlling the production of these substances can be considered a key solution to control
clogging. In recent years, the use of the electrocoagulation method has been considered as a method to
reduce membrane clogging in membrane bioreactors (MBR). Submerged membrane electro-bioreactor stays
as a new system that, by combining biological treatment, membrane filtration, and electric field, improves
the performance of membrane bio-reactors (MBR) and also reduces membrane clogging. Also, various
researches have shown a decrease in the amount of extracellular polymeric substances under the effect of the
electric field in these reactors.

Method: In this research, the conventional membrane reactor and submerged membrane reactor under an
electric field by different electrodes are experimentally evaluated. In this experimental investigation, the two
conventional MBR and MBR with two sets of electrodes (aluminum iron and steel) were compared. In this
study, the effect of an electric field in the form of direct current (DC) and with low voltage (1.5 V/cm), on
the characteristics of the effluent (including COD, nitrate, and phosphate), extracellular polymer compounds
(EPS and SMP) as well as membrane clogging were investigated. The results of the experiments showed that
an application of the electric field, in this case, improved the characteristics of the effluent (reducing the
amount of chemical oxygen demand (COD), nitrate, and phosphate) and reducing the concentration of
extracellular polymer products (EPS) and reducing the concentration of protein in soluble microbial products
(SMP) becomes Also, applying an electric field in MBR reactors reduces clogging and improves the flux
permeation through the membrane.

Keywords: Membrane bioreactor, Electric Field, Biofouling, reuse, wastewater treatment.
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