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Abstract

In this study, the effect of the electrocoagulation process on the performance Received: 17 March 2021

of the membrane bioreactor system was investigated using a laboratory setup Accepted: 4 September 2021
and synthetic wastewater. First, the reactor without electric current, then in Page Number: 21-34

four different modes including anode and cathode (Al), the distance between
anode and cathode (3.5, 2.5 cm), electric field (2.5, 1.5 Volts), and continuous
or alternating current applications (one min on, 4 min off) were evaluated.
Recent research shows that all of these factors affect membrane flow flux,
activated sludge properties, and soluble microbial products (SMP) and Keywords;
extracellular polymeric substances (EPS) concentrations. The results showed
that for EMBR reactor (voltage 1.5 V, the distance between anode and .
N . . . . Membrane Bioreactor,
cathode 2.5 cm and application of intermittent current (one min on, 4 min . .
off), better performance in reducing membrane fouling, reducing SMP and Foulln_g R_eductlon,
EPS. So that the membrane fouling rate, EPS, and SMP were reduced by Combination Processes,
57%, 59%, and 58%, respectively. Also, the COD removal was 75% for the Electric Field
MBR reactor and 99% for the EMBR.

Wastewater Treatment,
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Table 1. Operational Parameters for MBR systems.
Operational condition for MBR and EMBR

Qair
pH
Mixed Liquor Suspended Solid/MLSS
Mixed Liquor Vapour Suspended Solid / MLVSS
Hydraulic Retention Time / HRT
Solid Retention Time / SRT
Bioreactor VVolume

Chemical Oxygen Demanded / CODfeed

Trans Membrane Pressure / TMP

Amount
L/min 2.5
- 6.5-8
mg/L 1200-3400
mg/L 1000-2700
h 5
day 10
L 2
mg/L 650
bar 0.12

1. Extra Cellular Polymeric Substances
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Figure. 1. Schematics of EMBR setup.
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Table 2. Operational conditions for MBR Runs.

Electrode distance

Curent applied modes

Reactor Applied voltage (Vem™)
MBR -
Run 1 25
Run 2 15
Run 3 15
Run 4 15

(cm)
1min ON
35 4min OFF
3.5 continues
1min ON
35 4min OFF
1min ON
(2 4min OFF
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Table 3. Synthetic wastewater components.

synthetic wastewater

Amount (g/L)
components

C,HsOH (40%) 0.75
K,HPO, 0.035
KH,PO, 0.045

Urea 0.56
MgS0,.7H,0 0.013
CaCl,.2H,0 0.007
FeCl; 0.005
ZnS0O, 0.003
NaHCO, 0.75
EDTA 0.015
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Figure 3. Protein and polysaccharides concentrations in EPS for MBR and EMBR.
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Table 4. Average of MLSS and MLVSS concentration in mixed liquor.

(MBR) sl

MLSS (mg/L) 1244 2357 1432 1676 1989
MLVSS (mg/L) 1023 1700 1189 1279 1553
1. Mixed Liquor Suspended Solids 2. Mixed Liquor Vapour Suspended Solids 3. Pollice
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Table 5. Resistances of membrane surface for MBR and EMBR.

Resistance percent

R (%) 9 1.92
R’ (%) 16.11 25.43
R: (%) 73.99 71.75
R, (%) 0.89 0.89

20.37 18.62 39.09

17.44 25.3 16.60

61.4 62.74 32.81
.78 20.02 3.06

1. Resistance Membrane 2. Resistance Cake

3. Resistance Pore 4. Resistance Irreversible
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Table 6. The Size distribution of sludge particles for MBR and EMBR.

Particle Size Distribution (%)
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