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PAPER INFO ABSTRACT

Article history: This study aims to provide a green process implementation method for treating brine in brackish
Received: 27/Dec/2022 water's desalination system with two reverse osmosis stages. In this study, real samples taken from
Revised: 25/Apr/2023 the first and second stages of the brackish water reverse osmosis (BWRO) plant were utilized to
Accepted: 28/Apr/2023 assess the performance of innovative sequencing batch electrocoagulation reactors (SBERs) with

complementary processes (addition of chemicals and antiscalants, settling, microfiltration, UV, and
ultrafiltration). According to the measurements, the TDS of the brackish water taken from the aquifer
o . ranged from 3,229 to 3,664 mg/L, whereas that of the first-stage RO brine was between 5,500 and
Desalination, Brine of RO, 7 700 mg/L, that of the second-stage RO brine was between 9,500 and 10,600 mg/L, and that of tap
Sequencing Batch  \yater was between 278 and 408 mg/L. The results of the study showed that the average removal of
Electrocoagulation Reactors  1pg hardness, and ions in direct current (DC) was higher than in alternating current (AC) and that
(SBERs),  TDS,  green ¢4 Al-Al electrodes is more than that for Al-Fe electrodes. The parameters of the electrocoagulation
process process (retention duration, electrode distance, hydraulic conditions, and applied electric current
density) were maintained throughout the study. TDS removal for potable water with a TDS of 282
mg/L (water temperature: 23 °C, pH: 7.8) was extremely low in the SBERs pilot. Brackish water
with a TDS of 3734 mg/L, had a TDS removal percentage of 82%; hardness and precursors such as
calcium & sulfate, and magnesium had removal percentages of 3%, 13%, and 46%, respectively.
For the samples that were taken from the brine to the second stage RO with a TDS level of 9423
mg/L (with an increase in pH to 9 and with a temperature of 11 °C), the amount of TDS removal
was 14%, and the amounts of hardness and scaling ions like calcium, magnesium, and sulfate (the
amount of sulfate in amounts above 1400 mg/L) were removed equal to 35.5, 29, 35, and 30%,
respectively. This leads to the conclusion that TDS can be successfully reduced without the use of
chemicals by electrocoagulation and that scale-forming precursor ions can be eliminated by
combining electrocoagulation and chemical precipitation. The results of the research showed that
the third alternative was more advantageous than the others for the development phase of the
desalination system under study after multiple options were analyzed technically, environmentally,
and economically. This option will direct brackish water to two RO (one stage)/SBERs processes.
The RO desalination plant's brine and the SBER effluent are then combined to provide industrial
water or irrigation water for plants that can tolerate salt. This method has been proposed as the best
option for desalination system development because it reduces the total volume of rejected brine and
increases the water supply (drinking, industrial, or agricultural).
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